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Abstract of Dissertation 
 
 

Health-Related Social Needs Workforce: Health Care Worker Tasks, Functions, and 
Roles for Coordinating Cross-sector Services 

 
 As health care workers more and more asked to address patient social needs, their 

occupations become insufficient as proxy variable for health workforce planning and 

development. I propose the development of a function-based lens for health care 

workforce planning and development. In this dissertation study, I use worker tasks for 

coordination cross-sector services to address patient social needs to develop hypothesized 

worker functions and roles. I then assess the validity of these functions and roles. 

 

 This dissertation research was conducted in three phases. In the first phase, I used 

literature review to identify a set of tasks health care workers perform to coordinate 

cross-sector services. In the second phase, I conducted qualitative research using data 

collected through key informant interviews. In the third and final phase, I created a 

measurement scale using findings from Phase 1 and Phase 2, then assessed the scale’s 

validity using factor analyses. I also tested the hypothesized relationships between tasks, 

functions, and worker roles using confirmatory factor analysis and latent class analysis.  

 

 Through literature review, I identified key tasks that are part of the cross-sector 

service coordination process. Based on these findings, I formulated the hypothesis with 

three functions performed by workers: Detect, Connect, and Co-Design Workflow. I also 

hypothesized two function-based roles workers may assume when they are engaged in 

this work: Traditional Service Extenders (TSEs) and Connectors.  
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 Phase 2’s qualitative research yielded themes that help contextualize the work 

itself and how workers interact with each other when they engage in coordinating cross-

sector services. The themes support the hypothesized three functions but suggest the roles 

may not be as hypothesized. Key informants also helped with content validation of the 

measurement scales, pointing out additional tasks that should be included as scale items. 

 

 Phase 3’s quantitative research confirmed the validity of the three functions and 

their associated tasks. The latent class analysis found two classes of survey respondents, 

but the two classes do not correspond with function-based groupings. Instead, the one 

class has higher chance of performing each task while the other class of respondents has a 

lower chance of performing each task.  

 

 This study successfully developed a measurement scale for measuring functions 

Detect, Connect, and Co-Design Workflow as new variables for health care workforce 

planning with a function-based lens. The methods used in this study can be applied to 

study the “workforce for health”—those contributing to improving health of communities 

in daily work but are not traditionally considered as part of the health workforce. It can 

also help improve interprofessional education and practice. Finally, the hypothesized 

functions align well with the areas of focus in the National Academy of Sciences report 

on integrating social care and health care. My research provides a step forward with a 

tangible measurement scale and preliminary data that can help the field move forward. 
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Chapter 1: Introduction 
 
A. Overview 

1. Study Purpose 

The purpose of this dissertation research is to develop a function-based lens for 

health care workforce planning and development (WFPD). Specifically, the function-

based lens focuses on health care workers addressing health-related social needs  

(HRSNs) through coordinating cross-sector services. Policy makers and scholars 

increasingly recognize that social conditions and social needs impact health and 

wellbeing. As a result, health care providers are asked to transform their practice and 

address patient social needs through collaboration with social service providers in the 

community. This practice transformation cannot occur without the health care workforce, 

which works directly with patients and is instrumental to recognition of HRSNs, as well 

as initiating actions to address them. Since addressing HRSNs is a new area of health care 

practice and requires skills that are not traditionally included in health care workforce 

development, new ways of conceptualizing functions, roles, and tasks enhance the field’s 

ability to support workers through WFPD and research, policy, and practice innovation. 

 

2. Study Aim 

The aim of the proposed research is to (1) learn about the cross-sector service 

coordination process from the workers’ perspective and (2) develop and validate a 

framework with new categories of analysis for health care workers addressing HRSNs. 

Using a mix-method study design, this study established a process by which worker 

“functions” can be derived from “tasks”, and function-based worker “roles” can 
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consequently be categorized. The development of a function-based lens allows workers to 

be organized by their “functions” instead of occupation, therefore establishing a new 

conceptual approach for WFPD. 

 

3. Methods Overview 

I conducted three phases of data collection and analysis to develop a function-

based framework for the health care workforce addressing HRSNs through coordinating 

cross-sector services. The first phase is literature review—the basis of the first draft of 

the theoretical framework as well as the survey instrument. The second phase is a 

qualitative grounded theory study with key informant interviews and thematic analysis. 

The findings refined the framework and the survey instrument. The third phase is a 

quantitative study that involves collecting data from 181 health care workers using the 

survey instrument, conducting three different latent variable modeling analyses and 

additional regression analyses. The quantitative analyses determined the validity of the 

framework and the working hypothesis. Lastly, I concluded the study with a final draft of 

the framework and survey instrument based on the findings. 

 

4. Chapters Guide 

In this chapter, I elaborate on why a new, function-based lens is needed. In the 

second chapter, I review the literature and identify weaknesses in existing literature 

regarding health care workers’ tasks, functions, and roles for addressing HRSNs through 

cross-sector service coordination.  In the third chapter, I develop a function-based 

framework, as well as a working hypothesis regarding roles for health care workers 
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involved in coordinating cross-sector services.In the fourth chapter, I describe the 

research methods for validating the framework and refining my working hypothesis. In 

the fifth chapter, I identify themes found in qualitative research. In the sixth chapter, I 

describe the latent variable and latent class analyses results. In the seventh chapter, I 

further analyze survey data using Chapter 6’s findings of “functions” and “task 

completion”. Finally, in chapter 8, I discuss policy and organizational practice 

implications as well as recommendations for future research. 

 

B. Background 

1. Motivation: Traditional Health Care WFPD and the Occupation-Based Lens 

Health care workforce planning and development (WFPD) efforts are traditionally 

organized based on occupations. Some of the research and literature focuses on supply 

and shortage of each occupation (Kirch, 2017; Zinn, 2012). Some focuses on the 

education pipelines of specific occupations (Coutinho, 2017; Feero, 2012; Sasek, 2016). 

Other studies examine team configurations based on team member occupations 

(Altschuler, 2012; Pittman, 2016). The common element across all the above studies is 

that they used occupations—physicians, registered nurses (RNs), social workers (SWs), 

nurse practitioners (NPs), physician’s assistants (PAs), community health workers 

(CHWs), pharmacists, administrators, and more—as the central category of analysis. 

 

It is my premise that an occupation-based approach is insufficient when the tasks, 

functions, and roles carried out by workers to address a particular condition are not well-

aligned with their occupation-based training and expertise (Ricketts, 2013). For example, 



4 
 

an NP or a PA has been said to be able to provide 75% of the primary care services 

provided by a physician (U.S. Department of Health and Human Services, 2011). This 

focus on substitution then informs discussions on physician WFPD, including issues such 

as physician shortage, graduate medical education, and health care team configuration 

(Salsberg, 2015). The focus of this study—addressing HRSNs through coordinating 

cross-sector services—adds a new set of practices that workers are increasingly asked to 

perform (CMS, 2017). However, their occupational backgrounds have not necessarily 

prepared them for the tasks and functions involved. Conducting occupation-based WFPD 

is, therefore, insufficient. 

 

2. Defining Task, Function, and Role 

I am not aware of, and could not find in literature, commonly agreed-upon 

taxonomy of work. Therefore, I propose a simple taxonomy of three levels: “task”, 

“function”, and “role”.  

 

For this study, I define “task” as the measurable and observable actions performed 

by health care workers, e.g. assessing patient social needs using a screening tool. This is 

based on Merriam-Webster dictionary’s (2018) definition of “task”: a usually assigned 

piece of work often to be finished within a certain time. “Tasks” are the tangible actions 

that make up a workflow. The term “task” has been used in the same manner in health 

care workforce literature, including studies focusing on work task delegation among 

regulated and unregulated nurses (Roche, 2016; Roche, 2017), task-shifting between 
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physicians and nurses (Martínez-González, 2015), and pediatric nursing work in 

outpatient clinics (Cruikshank, 1986). 

 

I define “function” as the conceptual construct that group similar tasks together, 

e.g. developing a cross-sector service referral plan and scheduling cross-sector service 

appointments for patients are two tasks that could be grouped under the same function. 

The same relationship between the terms “function” and “task” was used by Cruikshank 

(1986) to study pediatric nurses in outpatient clinics.  “Functions” are useful for 

determining workforce competencies. Hughes, Begley, and Yeatman (2016) in Australia 

used a similar approach as this study to create competencies areas, each area includes 

more specific “functions”, for their public health nutrition workforce. Lesnik and 

Anderson (1955) also compiled “functions”, such as “Direct other workers”, and linked 

them to a larger picture of nurse competencies. 

 

I define “role” as the groupings of workers performing different functions in the 

context of a team, e.g. those who primarily screen for social needs assume a different role 

than those who primarily link patients to services. In her 1962 essay about psychiatric 

nurses, Elizabeth Maloney connected “functions” identified by Lesnik and Anderson 

(1955) to the therapeutic “role” assumed by professional nurses as opposed to the 

“mechanic” role of “nurse others”. Professional nurses and “nurse others” are all 

members of the same therapeutic team, but have contrasting roles within the team 

(Maloney, 1962). Another example, one that is more directly related to this study, is 

Roberts’s (2012) usage of the phrase “nontraditional roles” to describe a new dynamic 
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among interdisciplinary health care team members when coordinating cross-sector 

services to address HRSNs. In Chapter 3 Section B, I present a working hypothesis of 

two function-based worker roles for addressing HRSNs through coordinating cross-sector 

services.  

 

Figure 1 below illustrates the distinctions and relationships between the three key 

terms. A team that addresses HRSNs may have five members. However, they may 

assume two roles when it comes to coordinating cross-sector services. Those who assume 

Role A may perform Function I, which involves Tasks 1, 2, and 3. Those assuming Role 

B, in contrast, may perform Functions II and III. 

 

 
Figure 1. Distinctions between and relationships among key terms Task, Function, and 
Role. 

 Studying tasks and functions helps inform the planning for workforce 

development, performance goal setting, process evaluation, and procurement of necessary 

tools and resources. Studying roles informs planning for inter-role communication, care 

team design, and reimbursement. For example, the Truman Medical Center in Kansas 

City has an interdisciplinary team within the larger health care team. The 
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interdisciplinary team works with health care providers and patients to address HRSNs as 

well as navigate the health system (Roberts, 2012). They use a set of tools to identify 

patient HRSNs and help patients access resources in the community (their tasks and 

functions). Studying tasks and functions, in this example, helped the team determine the 

most appropriate tools to use and the skills they needed. They have two main roles within 

the larger health care team: one that helps patients navigate non-medical resources (the 

interdisciplinary team) and one that helps patients with medical needs (the rest of the 

health care team). The study showed that members of the larger health care team faced 

the challenge of trying to figure out how to best work together. The authors report that 

studying roles is necessary for helping team members determine how they can best work 

together.  

 

3. Objective: Developing a Functions-Based Lens for the HRSNs Workforce 

An occupation-based lens is insufficient for health care WFPD when tasks, 

functions, and roles are not well-aligned with occupations. A function-based lens for 

health care WFPD could help organize and promote WFPD in new areas of interest, such 

as HRSNs. It allows health care WFPD research and activities to organize diverse 

workers according to the functions they perform. It could also lead to new payment 

schemes, education curriculums, and quality improvement initiatives directly influencing 

worker functions—without involving occupation-based mechanisms such as increasing 

the number of medical schools—and impact patient outcomes. 
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4. HRSNs and the Function-Based Lens 

HRSNs is an area that may require a function-based lens. The tasks carried out by 

workers to link patients to community-based services do not require highly specialized 

medical training. Indeed, practice variations exist from one health care team to another 

(Clark, 2014; Katz, 2014; McCalmont, 2016). This study focuses specifically on cross-

sector service coordination, which is an approach encouraged by experts and policies for 

addressing patient HRSNs. A more in-depth look at HRSNs, their effects on health and 

wellbeing, and current efforts to address them is included in Chapter 2: Literature Review. 

 

C. Contribution to the Field 

This study makes three specific contributions to the field. First, the study takes a 

step forward for organizing health care workforce by functions instead of the traditional 

occupation-based categorization. Organizing health care workforce by functions could 

lead to strategic training, financial, and quality improvement supports that help health 

care teams optimize their impact at addressing HRSNs. 

 

Second, the study develops and validate a measurement tool for organizations to 

self-assess “who does what”—their existing practice of worker roles, functions, and task-

delegation when it comes to addressing HRSNs. Gaining a better understanding of 

practice variation within their own organization could help leaders develop policies and 

protocols, as well as advocating legislative and regulation changes to address HRSNs. 
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Finally, this study sheds light on details of health care workforce and their 

operational involvement in addressing HRSNs. In an environment where health care 

delivery organizations are increasingly held accountable for health outcomes, which is 

affected by HRSNs, this piece of information makes a timely contribution to health 

policy efforts aimed at developing policy solutions for social determinants of health. 

Chapter 2 Section C describes some of the health policy initiatives currently in place. 

These and future initiatives could benefit from the framework, key terminologies, and 

findings from this study. 
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Chapter 2: Literature Review 
 
A. Literature Review Overview 

In this chapter, I explore the literature to first define social determinants. I start 

from a broad perspective, but quickly narrow the definition to focus on HRSNs, which is 

a specific set of social determinants that the health care sector can and is increasing asked 

to address. I then explore solutions from a broader policy-level perspective, followed by a 

review of the specific tasks that health care workers perform to initiate, facilitate, and 

close a referral loop for social services. Finally, I group emerging themes and identify 

gaps in the literature, concluding with my proposed research questions. A detailed 

description of specific methods I employed for the literature review is available in 

Chapter 4 Section B. 

 

B. Social Determinants Affect Health and Wellbeing 

1. Defining Social Determinants 

Broadly defined, social determinants are conditions of the social environments in 

which people are born, grow, live, learn, work, play, worship, and age. These conditions 

are shaped by the distribution of money, power and resources at global, national, and 

local levels. Social determinants affect a wide range of health, functioning, and quality-

of-life outcomes and risks. They are largely responsible for inequities in life—the unfair 

and avoidable differences in quality of life status, including disparities in health outcomes 

(ODPHP, 2016; WHO, 2016; Anderson, 2003). Addressing the effects of social 

determinants requires multiple levels of solutions—direct services, organizational 
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practice changes, regulations and legislations, and culture changes—all working together. 

I review these solutions in Section C.  

 

2. Social Determinants Impact Health 

The effects of social determinants on health have been scientifically proven since 

the mid-19th century. British public health scientist Edwin Chadwick studied the link 

between life expectancy and social class, pointing out a 20-year difference in the average 

lifespan between the gentry and the servants (MacIntyre, 1997; Gibbons, 2005). Around 

the same time, other European physicians and health scientists—such as Rudolph 

Virchow of Germany and Louis Villerme of France—found social class, school 

environment, and working conditions correlated with health outcomes (Gibbons, 2005). 

Addressing social determinants issues is, therefore, a means to close the predisposing 

gaps in social opportunity and a path to achieving health equity. 

 

In the United States, evidence showing the effects of social determinants began 

accumulating quickly in the late 20th Century. Social determinants’ effects on health and 

wellbeing have since received more and more attention (Braveman, 2011; Gibbons, 

2005). Scientific evidence now shows social determinants such as housing, food security, 

economic stability, poverty, education, social cohesion, exposure to violence, social 

position, and language are associated with both health outcomes and clinical outcomes 

(Berkowitz, 2016; Bostic, 2012; Brown, 2015; Curl, 2015; Felitti, 1998; Gundersen, 2015; 

Hahn, 2015; Ma, 2016; Mackenbach, 2016; McKee, 2012; Stahre, 2015). As much as 
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20% of premature death in the United States is impacted by social determinants, 

compared to only 10% that is influenced by health care (Schroeder, 2007). 

 

3. Health-Related Social Needs 

For individuals and families, social determinant factors that impact their health 

but cannot directly be treated with clinical health care services are referred to as their 

HRSNs (CMMI, 2016). Specific social needs commonly assessed in health care settings 

include food insecurity, housing instability, housing condition, utility needs, financial 

strain, transportation challenges, exposure to violence, child care, education, employment, 

cultural consideration, language, legal needs, migrant/seasonal work, neighborhood 

conditions, social integration and support, veteran status, disabilities, stress, and 

behavioral and mental health needs (CMS, n.d.; Health Leads, 2016; NACHC, 2016). A 

2011 survey of 1,000 primary care pediatric physicians found 4 out of 5 physicians 

believe patient social needs are as important to address as their medical needs. The 

proportion increases to 9 out of 10 for physicians serving in low-income communities. 

The same survey, however, also found that 4 out of 5 physicians do not feel they have the 

capacity to meet their patients’ social needs (Harris Interactive, 2011). Finding a way to 

addressing HRSNs is critical for improving population and individual health. While the 

burden to address HRSNs certainly falls on physicians and clinical care teams, health 

care organizations and cross-sector partners are also engaged in addressing HRSNs on the 

organizational, community, and policy levels. I describe several notable initiatives in the 

next section. 
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C. Cross-sector Collaboration and Service Coordination as a Solution 

Cross-sector collaboration has been recommended by many researchers and 

leaders in the field as an approach to address HRSNs for improving health outcomes and 

quality of life (Abbott, 2016; Baer, 2013; Baker, 2005; Blanchard, 2013; Bruna, 2014; 

Forchuk, 2016; Gottlieb, 2013; Hardy, 2013; Henize, 2015; Jack, 2012; Kelly, 2014; 

Lucey, 2007; Plescia, 2014; Schickedanz, 2016; Spugnardi, 2017; Swain, 2014; Taylor, 

2016). The collaborative approach is necessary because health happens both within and 

outside of the clinical health care environment. Many factors affecting health cannot be 

controlled or directly changed by health care providers. Health care providers are, 

nevertheless, increasingly held accountable for the health outcomes impacted by these 

non-medical factors. Communication and coordination with cross-sector partners allow 

multiple sectors to align efforts. Together, they can comprehensively impact the health 

and wellbeing of individuals as well as the community as a whole (BCR, 2017; CMMI, 

2016; Plough, 2015; Spencer, 2016).  

 

Notable cross-sector collaboration initiatives are occurring on policy, organization, 

and service provision levels. Policy initiatives leverage legislative measures to support 

programs and practices that aim to facilitate cross-sector collaboration (100 Resilient 

Cities, 2017; CDC, 2016; City of New York, 2015; CMMI, 2016; CMS, 2016a; CMS 

2016b; CMS, 2017; DeSalvo, 2016). Organizational level efforts are building networks of 

cross-sector partners that actively collaborate on projects and programs. (CMS, 2017; 

Ellis, 2017; Plough, 2015; Regenstein, 2017). These collaborations are spearheaded by 

organizations both within and outside of the health care sector. Finally, the service 
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provision level involves innovations for cross-sector service coordination that are being 

tested and implemented, often as components of larger organizational collaborative 

efforts (Concordia University, 2016; Ellis, 2017; Plough, 2015; Project Access Now, 

2016). I review these efforts in more detail below. 

 

1. Health Policies and Initiatives Facilitating Cross-sector Collaboration 

Health care payment reform efforts in the U.S. are gradually moving payment 

methods away from the traditional fee-for-service reimbursement and towards value-

based designs to improve care quality, efficiency (i.e. reduce cost), and patient 

engagement (HCPLAN, 2017). This shift holds health care providers financially 

accountable for patient health outcomes. As they increasingly recognize the affect social 

determinants have on health outcomes, health care and health policy leaders realize that 

addressing HRSNs needs to be part of the solution for improving patient health outcomes. 

One of the approaches to address HRSNs is to collaborate with cross-sector partners.  

 

In the policy arena, Affordable Care Act (ACA) implementation has encouraged 

cross-sector initiatives to address HRSNs through funding specific programs. For 

example, the creation of Accountable Health Communities (AHC) gave health care 

delivery systems flexibility and financial backing to collaborate across sectors (CMS, 

2016a; CMS, 2016b). AHCs assist individuals navigate through community based 

services. They also align efforts of health care providers and community services to 

address HRSNs in a unified manner (CMMI, 2016). Another example is the State 

Innovation Model (SIM), through which various states are creating Accountable 
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Communities for Health (ACH) that integrates organizations and agencies across multiple 

sectors to address HRSNs (Spencer, 2016).  

  

In health care delivery, Comprehensive Primary Care Plus (CPC+) is an example 

of primary care providers forming stronger collaborative relationships and effective 

service coordination with other service providers—both the providers co-located on-site 

and those practicing outside of the clinical environment. CPC+ is a Centers for Medicare 

and Medicaid Services (CMS) pilot program authorized through the ACA (CMS, 2017). 

 

 Also found in the health care delivery setting, the Medical-legal partnership (MLP) 

is a model utilized by many health care practices (Caley, 2015; Cohen, 2010; McCabe, 

2010). MLP connects health care providers with lawyers, facilitating referrals for legal 

aid. Currently, there are over 300 MLPs in practice across the United States (Regenstein, 

2017). Lawyers help patients address the legal component of their HRSNs. For example, 

lawyers can help hold landlords accountable for maintaining a safe and healthy living 

condition in rental units.  

 

 Supported by private foundations, cross-sector collaboration is also built into 

theoretical frameworks for addressing HRSNs. Robert Wood Johnson Foundation’s 

(RWJF) Culture of Health action framework includes cross-sector collaboration as one of 

the four key components. RWJF is closely following 30 diverse “sentinel communities” 

that are using the Culture of Health action framework to transform their communities 

(Plough, 2015). The Building Community Resilience (BCR) learning collaborative is 
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supported by Doris Duke Charitable Foundation and the Kresge Foundation. BCR’s 

evidence-based framework features cross-sector collaboration as a key component for 

addressing adverse childhood experiences (ACEs) in the context of adverse community 

environments (ACEs)—also referred to as the “Pair of ACEs”. Many “Pair of ACEs” 

factors are HRSNs, e.g. poor housing quality and lack of economic mobility. The BCR 

framework is being tested at five sites across the country (Ellis, 2017).  

 

 Other notable foundation-funded initiatives include Health Leads and the National 

Center for Complex Health and Social Needs. Health Leads trains college students to 

help link patients to resources and services, thereby allowing health care providers to 

confidently prescribe social services for patients with HRSNs (Health Leads, 2018). The 

National Center for Complex Health and Social Needs is hosted by the Camden Coalition 

of Healthcare Providers. It works to “outline the goals, needs, and priorities” of the 

emerging field within health care that addresses medical, behavioral, and social needs 

(The National Center for Complex Health and Social Needs, 2017).  

 

Health care efforts to collaborate with cross-sector partners are building on the 

trend in the public health sector. Health in All Policies (HiAP) is an approach that 

strengthens the links between health and policies from other sectors (Avey, 2013). Many 

in leadership positions now champion the HiAP approach (Avey, 2013; Rudolph, 2013). 

Funded through the ACA from 2011 to 2014, Centers for Disease Control and Prevention 

(CDC) awarded Community Transformation Grants (CTG) to support cross-sector 

collaborations in 61 communities to improve public health. CTG supported both 
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community capacity building activities or implementation of proven programs (CDC, 

2016). The US Department of Health and Human Services has also been promoting the 

concept of Public Health 3.0, which calls for public health leaders to assume the roles of 

chief health strategist and convener for cross-sector collaborations (DeSalvo, 2016). 

 

Evidenced by the cases above, there are many initiatives impacting policies and 

practices with both top-down and bottom-up approaches. All of these efforts are 

attempting to enhance the health care sector’s capability and capacity for addressing 

HRSNs.  

 

2. Non-Health Sectors Leading Cross-Sector Collaboration 

Health care and public health are not the only sectors initiating cross-sector 

collaborations to address social needs. Education, social work sectors, and city 

governments, for example, are taking similar approaches to create networks of partners 

for providing comprehensive services.  

 

The education sector has multiple initiatives attempting to work across sectors 

and address education-related social needs to improve education achievement. New 

York’s Community Schools model and Portland’s “3 to PhD” program are among early 

examples. 

 

New York’s Community Schools have co-located and integrated services on site 

as well as community-based partners. Together, they provide expanded learning time, 
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early childhood education, health services, mental health care, social services, adult and 

family services such as housing assistance, and increase parent, family, and community 

engagement (City of New York, 2015).  

 

The 3 to PhD program in Portland, OR established a collaborative partnership 

among the Faubion PK-8 School, Portland Public Schools, Concordia University, 

Trillium Family Services, and Kaiser Permanente. Concordia University trains and 

supplies University students to teach and provide services under faculty supervision at 

Faubion school. For example, a physical education student at Concordia would teach P.E. 

at Faubion and a nursing student at Concordia would provide health care services at 

Faubion. Trillium Family Services provides behavioral health care for Faubion families 

and Kaiser Permanente operates a health center on Faubion campus to serve both the 

students and their families (Concordia University, 2016). 

 

The social work sector is addressing social needs through cross-sector 

collaboration in the context of care coordination services, such as Project Access NOW, 

which connects clients and patients to a wide range of services—housing, mental health 

care, insurance, and more—to help them address social needs (Project Access NOW, 

2016). Project Access NOW’s Community Pathways program embeds social workers in 

partner organizations to create a cross-sector navigation and communication system. 

When a person with multiple needs accesses one service in a partner organization, the 

embedded social worker there connects the person with services in other sectors. 
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In the government sector, the 100 Resilient Cities initiative funds the Chief 

Resilience Officer (CRO) position in each participating city government to bring together 

government departments and community stakeholders for cross-sector collaboration. 

These collaborations align efforts and resources to address both acute shocks, such as a 

devastating hurricane or earthquake, and chronic stress, such as continuously high 

unemployment or food deserts (100 Resilient Cities, 2017).  

 

3. Coordinating Services Across Sectors 

As health care and social service organizations come together to collaborate 

through the above-mentioned initiatives, they implement innovative practices to 

coordinate services—actively sharing information and organizing the referral process—

across sectors. For CPC+, enhanced coordination through “closed-loop referrals and/or 

co-management with specialists and linkages with community and social services” is a 

key innovation being tested (CMS, 2017). Similar enhanced coordination between care 

providers is seen in AHCs. All AHC award recipients are required to coordinate and 

connect clients or patients to community service providers that could help address the 

needs (CMMI, 2016). BCR communities are also testing innovative initiatives that would 

coordinate services across sectors. For example, a collaboration between Cincinnati 

Children’s Hospital and Beech Acres Parenting Center embeds parenting specialists into 

pediatric health care teams. Parenting specialists work with families as part of the health 

care delivery, providing consultations on parenting skills and assist with HRSNs referrals. 

Parenting specialists have full access to the electronic health record (EHR) system, and 
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are able to coordinate health and non-health services for patients and families (BCR, 

2017). 

 

 Coordinating services across sectors with community-based social services is not 

easy. With support from the Robert Wood Johnson Foundation, Premier, Inc. surveyed 19 

out of the 114 ACOs in 2016. Among the ACOs surveyed, 79% identified difficulty in 

coordinating cross-sector services as a barrier to addressing HRSNs (Premier, Inc., 2016). 

Part of the solution, as the health worker interviews in the report pointed out, is to have 

the right workers in place: some workers focus on identifying social needs; some support 

team members with their knowledge of the community; and some follow up with the 

patients to make sure services are in place.  

 

4. Evidence for Cross-sector Service Coordination 

Recent studies have begun to find evidence supporting cross-sector service 

coordination as an effective solution that can address HRSNs and improve patient health 

outcomes. In Boston, a randomized control trial found comprehensive screening for 

social needs during Well Child visits and active referral result in significant decrease of 

family social needs (Garg, 2015). In San Francisco and Oakland, another randomized 

control trial found active coordination of cross-sector services significantly reduced 

caregiver social needs and improve patient health outcome in the pediatric setting 

(Gotllieb, 2016). Both studies found it necessary for the health care organizations and the 

workers involved to actively engage in cross-sector service coordination for reducing 

HRSNs and improving health outcomes. 
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D. Workforce and Cross-Sector Service Coordination 

1. Health Care Workforce Engaging in Cross-Sector Service Coordination  

Health care workers are essential to cross-sector service coordination. They are 

members of care teams and facilitate clinical workflows. They perform specific tasks and 

functions to ensure coordination is effective and ultimately improve the health and life 

quality of patients.  

 

Many of the tasks and functions contributing to cross-sector service coordination 

can be carried out by workers of different educational degrees and licenses. For example, 

trainings for screening patients to identify HRSNs are embedded in curriculum designed 

for medical residents, medical students, nursing students, pharmacy students, and 

community health workers (Cohen, 2010; Harpin, 2016; Klein, 2010; Klein, 2013; 

McCalmont, 2016). It has also been carried out by medical assistants, case managers, and 

social workers (Clark, 2009; Craig, 2013; Page-Reeves, 2016). Each health care team, 

therefore, may opt to delegate the task to team members of varying occupational 

backgrounds, thus creating practice variation from team to team.  

 

2. Workers Assume New Roles in Team When Addressing HRSNs 

Health care team members assume new, function-based roles—different from 

their occupation-based role in health care teams—when engaged in cross-sector service 

coordination (Roberts, 2012). Much of the existing literature on health workforce and 

HRSNs, however, focuses on how each occupation could be engaged in the work, instead 
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of the new roles workers assume as part of the team (Aragon, 2017; Craig, 2013; Gorski, 

2012; Ingram, 2013; Moniz, 2010). 

 

 From the literature I reviewed, one way to classify the new roles appears to be 

according to the team member’s job position in relation to medical care. There seem to be 

two groups: one group consists of those with jobs that are focused on medical care, but 

are still somehow involved in addressing social needs, the other group focuses on 

addressing social needs. The Roberts (2012) article described two distinct groups of 

health care team members involved when patients have both chronic medical conditions 

and social needs: (1) the interdisciplinary team and (2) the Primary or Specialty Provider 

team. The same distinction is seen in McCalmont’s (2016) study, with a clinical members 

of a multidisciplinary health care team engaged in screening patients for social needs and 

working closely with CHWs team members, who works with community partners to 

address patient social needs. I call the medical-focused role Traditional Service Extenders 

(TSEs) and the role that focuses more on connecting patients to social services the 

Connectors.  

 

Understanding these new roles is important for helping health care teams learn 

how to best work with each other when coordinating cross-sector services to address 

HRSNs. In Chapter 3, I describe a working hypothesis regarding TSEs and Connectors.  
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E. Cross-sector Service Coordination: Specific Tasks Performed by Workers 

Researchers and experts have made recommendations and tested innovations 

regarding the specific tasks health care workers can perform to contribute to cross-sector 

service coordination. In this section, I describe the tasks found in literature. A table with 

more details on worker tasks, specific recommendations, and evidence of effectiveness 

can be found in Appendix A. 

 

1. Identify HRSNs by Reviewing Social History 

One of the first tasks health care team members can do is to identify HRSNs. 

They can identify patients’ HRSNs by reviewing the social history of patients, clients, 

and families. They can do so either by reviewing records or directly asking questions 

during the encounter. Kenyon and colleagues (2007) recommend social history intake 

capturing “IHELLP”, a mnemonic for income, housing/utilities, education, legal 

status/immigration, literacy, and personal safety. IHELLP has a 96% specificity and 63% 

sensitivity. Study has shown the usage of IHELLP could increase social work consult 

referrals to nearly 3 times greater than the comparison group (Colvin, 2015). For 

assessing needs related to intimate partner violence, RADAR (Remember to screen 

regularly, Ask direct questions, Document results, Assess safety, Review options) is an 

approach for screening and informing next steps (Alpert, 2015; Chung, 2016; Davila, 

2013). 
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2. Identify HRSNs with Open-ended Inquiries 

Health care workers can also ask questions to clarify patterns of behavior that 

may indicate HRSNs. For example, “Open-ended inquiries about lapses in routine well-

child care for children living in poverty will often reveal a loss of health insurance that 

may be coincident with a loss of parental employment and/or health insurance, and/or 

housing instability” (Chung, 2016). 

 

3. Identify HRSNs by Administering Screening Tools 

Health care teams can identify HRSNs by directly ask patients, clients, or families 

about their needs, e.g. “Do you need help getting food for your family?” As part of the 

preparation for this study, I discovered social workers at a community health center using 

a checklist to record responses for such direct questions. 

 

Other tools collect information about the patient’s life conditions instead of 

directly asking patients about the types of services they need. The Protocol for 

Responding to and Assessing Patients' Assets, Risks, and Experiences (PRAPARE) 

assessment tool falls under this category. PRAPARE was collaboratively created by the 

National Association of Community Health Centers (NACHC), the Association of Asian 

Pacific Community Health Organizations (AAPCHO), the Oregon Primary Care 

Association (OPCA), and the Institute for Alternative Futures. Built into the EHR system, 

PRAPARE not only allows health care teams to systematically detect HRSNs, but also 

allows the teams to store and share such information so service providers in other 
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departments, organizations, and sectors can jointly provide patient-centered help. 

Examples of PRAPARE questions include:  

• What is your housing situation today?  

• What is the highest level of school that you have finished? 

• In the past year, have you or any family members you live with been unable to get 

any of the following when it was really needed? Check all that apply. 

For the third example question above, the options include food, utilities, medicine or 

health care, phone, clothing, childcare, and an “Other” field for patients to include 

information not specified in the question (NACHC, 2016). 

 

Even more sophisticated tools are measurement scales that are scientifically tested, 

validated, and proven to have high sensitivity and specificity. The American Academy of 

Pediatrics (AAP) in October 2015 recommended all pediatricians to screen all children 

for food insecurity (AAP, 2015; Hager, 2010). The recommendation endorses the use of a 

subset of two questions from the Household Food Security Scale, which is a validated 

measurement tool with high sensitivity at 92% and high specificity at 99.4% (Blumberg, 

1999). The two yes-or-no questions are:  

(1) Within the past 12 months, we worried whether our food would run out before we 

got money to buy more.  

(2) Within the past 12 months, the food we bought just didn’t last and we didn’t have 

money to get more.  
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 There are many other validated measurement tools that allow health care teams to 

detect HRSNs. For example, WE CARE screening tool identifies child care, food security, 

household heat, housing, parent education, and employment needs. Mothers received WE 

CARE screening are more likely to receive referrals for social needs, obtain the resources 

they need, and become employed (Garg, 2015). HITS is a 4-item tool used by family 

medicine providers to assess intimate partner violence (Chung, 2016). It has a 100% 

sensitivity and 82% specificity (Shakil, 2014). Practicing Safety toolkit screens for child 

abuse and neglect, and is often incorporated into well-child visits (AAP, 2017; Chung, 

2016). Safe Environment for Every Kid (SEEK) assesses household substance abuse in 

addition to child maltreatment (Chung, 2016; University of Maryland School of Social 

Work, 2017). It has also yield positive results in fewer child protective service reports 

and fewer instances of severe physical assault (Dubowitz, 2014). Finally, CMS has put 

together a 10-item screening tool for AHCs. The tool is based on known screening tools 

and covers five domains: housing instability, food insecurity, transportation needs, utility 

needs, and interpersonal safety (Billioux, 2017). 

 

4. Identify HRSNs with Patient Self-Screening Tools 

Patients can complete self-screening tools on their own while waiting for health 

care appointment. Some of the self-screening tools—such as Help-Steps (used to be 

called the Online Advocate)—are web-based and interactive, suggesting social service 

referrals based on screening results, and prints out a referral sheet for patients to discuss 

with health care team members (Hassan, 2015; Wylie, 2012). Health care team members 

can study the screening results and become aware about the patient’s HRSNs. 
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5. Record HRSNs in Patient Files 

Recording patient HRSNs in patient files allows health care team members and 

service providers to act on the information. For tools and approaches that are built into 

EHR systems, such as PRAPARE or a patient social history section in the EHR, patients’ 

HRSNs would automatically be added to patient files (NACHC, 2016). Any paper-based 

tools may require health care team members to actively insert the results into patient files. 

 

6. Plan Cross-sector Service Referrals 

Based on the data and findings obtained during Detect, workers would work with 

patients to determine the appropriate services for referral. This may include educating 

patients so they understand their options (Collinsworth, 2013; Clark, 2014). It may 

include developing a service coordination plan to help patients effectively access the 

services they need (Blewett, 2015; CMS, 2016). This process also includes 

communicating with clients/patients to identify potential barriers—administrative, 

financial, legal, language, and others (Clark, 2014; Coll, 2014; Fouad, 2010; Katz, 2014). 

 

7. Establish Cross-sector Referral Network and Communication 

In order to effectively plan and facilitate referrals, health care workers need to be 

aware of the available services and have a mechanism for communicating with workers at 

these services. Having a community resource inventory in place allows workers to find 

the appropriate services for patients (CMS, 2017). Actively building relationship with 

cross-sector partners could open doors for establishing specific and coordinated practices. 
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For example, the full-integration of parenting specialist described in this chapter’s 

Section 2.C was made possible through Cincinnati’s local cross-sector coalition, Joining 

Forces for Children (BCR, 2017).   

 

8. Make Referrals for Cross-sector Services 

Once the appropriate services have been determined, workers could either instruct 

patients to make appointments for referred services or directly make the appointments for 

them. If the worker provides instructions for patients to make their own appointments, the 

worker may also choose to follow-up with the patient to obtain information about 

appointment date and time (Clark, 2014; Koester, 2014). 

 

9. Assist Patients to Overcome Barriers 

During the planning stage, barriers—administrative, financial, legal, language, 

and others—that could prevent patients from accessing services were identified. Within 

the health care setting, these barriers may be addressed through internal enabling services. 

However, patients still face the same challenges as they attempt to access external, non-

health services. Workers performing the Connect function help patients overcome these 

barriers (Clark, 2014; Coll, 2014; Fouad, 2010; Katz, 2014). For example, health care 

workers performing the Connect function may arrange transportation to help patients 

travel to appointments located farther away from public transportation access (Balaban, 

2015; Bronstein, 2015). Health care workers may communicate with external service 

providers ahead of time to ensure patients with limited English proficiency will have 

language access (Clark, 2014; Katz, 2014). 
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10. Close the Referral Loop 

Closing the referral loop will keep the health care team informed regarding patient 

status for accessing non-health services as well as any outcomes (Balaban, 2015; 

Collinsworth, 2013). It helps the team base their decisions for care and outreach on 

updated and more comprehensive information. Workers performing the Connect function 

can update information in health records, communicate with individual team members to 

provide updates, or present at team meetings—such as during a team huddle (Clark, 2014; 

Fogarty, 2010; Katz, 2014). Huddles have been linked to increased self-care behaviors, 

improved quality of life, improved physiologic outcomes, and reduction in emergency 

department visits (Myers, 2017). 

 

11. Direct Provider-to-Provider Communication 

Service providers or teams of different disciplines could engage in direct 

discussions about how to coordinate future cases. In an MLP case study presented by 

Paul, Curran, and Tyler (2017), a physician committed to change practice and assist 

future patients at risk of homelessness after discussing a patient’s situation with her social 

worker, MLP attorney, and psychiatrist. 

 

12. Cross-sector Case Conferences 

In a more formal manner, workers can engage in case conferences involving 

parties outside of the practice team. Case conferences involving both health care and non-

health service providers are not rare. The practice of case conferences falls under 
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National Committee for Quality Assurance’s (NCQA) Patient-Center Medical Home 

(PCMH) competencies for connections to community resources (NCQA, 2017). Case 

conferences involving service providers from different disciplines have shown to benefit 

both patients and service providers (King, 2001). 

 

13. Cross-sector Partner Meetings and Advisory Boards 

As required by the AHC Funding Opportunity Announcement, organizations 

implementing the Track 3 Alignment Intervention would not only assume the integrator 

role, but also convene an advisory board. Part of the advisory board’s functions include to 

conduct gap analysis for community resources and develop a quality improvement plan to 

enhance service coordination (CMMI, 2016). Community-based initiatives also conduct 

similar meetings to bring together cross-sector partners. For example, the Joining Forces 

for Children (JFfC) coalition in Cincinnati—one of the five Building Community 

Resilience sites—organizes their cross-sector initiatives according to four channels: early 

childhood, school age, health care, and local initiatives. Each channel convenes partners 

from diverse sectors, including health care, to plan and implement cross-sector 

collaborative initiatives (BCR, 2017).  

 

F. Reflections on the Literature 

1. Weakness in Literature 

The above literature review reveals three weaknesses in existing research. First, 

past research studied innovative practices and tools adopted by health care teams to 

address HRSNs. However, there has not been a systematic effort to study the cross-sector 
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service coordination process. Some studies included cross-sector service coordination as 

a component of a larger initiative, but the focus on the service coordination process is 

limited (Ellis, 2017; Plough, 2015; Spencer, 2016). Some studied training and 

effectiveness of specific occupations, but they tend to focus only on one or two aspects of 

service coordination instead of the entire process (Clark, 2009; Cohen, 2010; Craig, 2013; 

Harpin, 2016; Klein, 2013; McCalmont, 2016; Page-Reeves, 2016). There are also 

studies that focused on specific approaches, tools, and resources to coordinate cross-

sector services, but again studying only fragmented aspects of the process (Colvin, 2015; 

Chung, 2016; Dubowitz, 2014; Hassan, 2015; King, 2001; Myers, 2017; Wylie, 2012).  

 

Second, the existing literature on the workforce mostly studied how each 

occupation can be engaged in addressing HRSNs, instead of studying the new, 

nontraditional roles workers assume (Aragon, 2017; Craig, 2013; Gorski, 2012; Ingram, 

2013; Moniz, 2010). The small number of studies that described new roles did not focus 

on the roles or team dynamics (McCalmont, 2016; Roberts, 2012). 

 

Third, none of the literature reviewed in this chapter described the cross-sector 

service coordination work from the perspective of workers who are engaged in the day-

to-day operation of addressing HRSNs. Most studies assessed the effectiveness of 

programs and initiatives, for which more information can be found in Appendix A. Two 

studies explored the perspectives of health care workers, but both focused on the training 

curriculum instead of the service-coordination process. Harpin (2016) conducted focus 

groups with students, but the study mostly focused on the training curriculum instead of 
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the day-to-day operation. Klein (2010) studied “Memo to Self” documents written by 

residents at the end of Medical-Legal Partnership curriculum. However, the study, once 

again, focused on what the residents learned from the curriculum.  

 

2. Preliminary Categories of Analysis 

  My goal is to develop a function-based lens for health care WFPD specifically 

for addressing HRSNs through cross-sector service coordination. Three groupings of 

tasks emerged from the literature reviewed, reporting tasks carried out by health care 

workers to coordinate cross-sector services. These groupings help elucidate functions that 

workers fulfill while performing the tasks. They are: (1) Detect, (2) Connect, and (3) Co-

Design Workflow.  

 

a. Detect 

The process of coordinating cross-sector services for addressing HRSNs begins at 

gather and analyzing data to determine each patient’s specific social needs. The data and 

findings are recorded for any future use. I call this function “Detect”. Specific tasks of the 

Detect function include: (1) Identify HRSNs by Reviewing Social History, (2) Identify 

HRSNs with Open-ended Inquiries, (3) Identify HRSNs by Administering Screening 

Tools, (4) Identify HRSNs with Patient Self-Screening Tools, and (5) Record HRSNs in 

Patient Files. Providers and teams can Detect HRSNs by studying medical records or 

client social history. Teams can utilize tools—anything from simple checklists to 

validated screening tools. They can also observe the client and ask questions based on 
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their observations during the encounter to detect any HRSNs. The data and findings are 

then added to patient file. 

 

b. Connect 

 The health care team then perform the Connect function to act upon the findings 

of Detect. The Connect function for addressing HRSNs is similar to coordinating care for 

specialized medical care, but focuses on coordination with non-health service providers. 

The goals are to ensure clients/patients receive the services they need and the referring 

health care team obtains information updates, therefore closing the referral loop. The 

Connect function includes task items (6) Plan Cross-sector Service Referrals, (8) Make 

Referrals for Cross-sector Services, (9) Assist Patients to Overcome Barriers, (10) Close 

the Referral Loop. 

 

c. Co-Design Workflow 

 The Co-Design Workflow function is about aligning practices among service 

providers from different sectors to optimize the coordination. In general, it involves 

service providers from multiple sectors convening, communicating, and making shared 

decision about service coordination. The corresponding tasks items for Co-Design 

Workflow are (7) Establish Cross-sector Referral Network and Communication, (11) 

Direct Provider-to-Provider Communication, (12) Cross-sector Case Conferences, (13) 

Cross-sector Partner Meetings and Advisory Boards. 

 
Preliminary 
Categories of 
Worker Functions  

Tasks 
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Detect Identify HRSNs by Reviewing Social History 
Identify HRSNs with Open-ended Inquiries 
Identify HRSNs by Administering Screening Tools 
Identify HRSNs with Patient Self-Screening Tools 
Record HRSNs in Patient Files 

Connect Plan Cross-sector Service Referrals 
Make Referrals for Cross-sector Services 
Assist Patients to Overcome Barriers 
Close the Referral Loop 

Co-design Workflow Establish Cross-sector Referral Network and Communication 
Direct Provider-to-Provider Communication 
Cross-sector Case Conferences 
Cross-sector Partner Meetings and Advisory Boards 

Table 1. Worker tasks found in literature grouped by preliminary categories of worker 
functions. 
 
3. Existing Tools for Measuring Tasks, Functions, and Roles 

During the literature search, I did not come across any existing tools for 

measuring functions and function-based roles for health care workers addressing health-

related social needs. For tasks, lists of task items for specific portions of the process exist. 

For example, the PRAPARE toolkit has a recommended workflow model suggesting 

“who” can do “what” to engage in the detection of social needs (NACHC, 2016). This is, 

however, not a measurement tool for assessing the actual practice at organizations 

implementing PRAPARE. Another example is the Closing the Referral Loop toolkit 

developed by PCPI and The Wright Center for Graduate Medical Education, which is 

focused on referral for specialty care instead of resources for addressing social needs 

(Davidow, 2017). The toolkit has a process map that outlines the tasks for closing the 

referral loop for specialty care referral. This is, again, not a measurement instrument. 

Considering the lack of existing tool to collect data on tasks and measure functions as 

well as function-based roles for health care workers addressing patient social needs, it is 

necessary to develop a new tool. 



35 
 

 

4. Research Questions 

The three preliminary categories identified in Section F and the two new roles 

identified in Section D.2 provide a way to think differently about the cross-sector service 

coordination process and the team members involved. They provide the basis for a 

preliminary framework that could guide future research, policies, and practice 

transformations.  

 

Considering the three weaknesses highlighted above and the value of these 

hypothetical functions and roles, we ask the following research questions: 

(1) How well do the tasks found in literature reflect the workers’ experience with 

coordinating cross-sector services? 

a. How do health care workers involved in coordinating cross-sector 

services experience, conceptualize, and describe the work? 

b. How do health care workers believe they communicate and interact 

with colleagues to coordinate cross-sector services? 

(2) Are the three functions (Detect, Connect, Co-Design Workflow) and two roles 

(TSEs and Connectors) valid in real health care practice? 

a. What, if any, are the relationships between functions, roles, and 

occupations? 

 

In the next chapter, I propose a framework of functions and a working hypothesis 

of roles.  
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Chapter 3: Framework and Working Hypothesis 
 
A. Framework 

Based on the functions described above, I propose a framework (Figure 2) that 

illustrates how these functions could be related. Workers in the health care sector Detect 

HRSNs, then Connect individuals and families to services in other sectors for meeting 

their HRSNs. Those that are engaged in Detect and/or Connect as well as providers in 

non-health sectors perform the Co-Design Workflow function by convening and 

communicating with one another to improve the cross-sector service coordination. The 

workers’ experience and expertise in Detect and Connect inform the workflow design 

process, and the workflow design in turn impacts the way workers Detect and Connect.  

 
 

 
Figure 2. Framework of Worker Functions for Addressing HRSNs through Cross-sector 
Service Coordination. 
 
B. Working Hypothesis: New Roles 

In Chapter 2 Section D.2 I described and termed two distinct new roles found in 

the literature: Connectors and the Traditional Service Extenders (TSEs). Here I elaborate 
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my working hypothesis in more detail, and in Chapter 4 Section C.3 I describe the 

methods I employed to study this working hypothesis.  

 

1. Connectors 

Connectors are workers whose primary function is to help connect individuals and 

families to non-health services. Occupations in the health care sectors that are most likely 

fulfilling the Connector role are care coordinators, health navigators, community health 

workers, and lawyers via medical-legal partnerships (Bronstein, 2015; Ferrante, 2010; 

Klein, 2013). 

 

2. Traditional Service Extenders (TSEs) 

TSEs, on the other hand, are workers whose primary responsibility is to meet their 

clients’ health care needs, but choose or are asked to expand their scope of practice to 

address HRSNs. For example, a doctor who treats patients for medical conditions may 

also conduct universal screening for HRSNs (Klein, 2011; McCalmont, 2016).  

 

3. Distinctions Between TSEs and Connectors 

In health care settings, TSEs naturally encounter patients while providing health 

care. Even though it may not be part of their official responsibility, they have the natural 

opportunity to Detect HRSNs during encounters. Connectors, on the other hand do not 

have a natural platform for encountering patients. Their official responsibility is to 

Connect patients to non-health services, but rely on TSEs for identifying the patients 

needing their assistance. Therefore, I hypothesize that TSEs perform the Detect function 
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at a much higher rate than Connectors. On the other hand, although TSEs are capable of 

carrying out Connect tasks, Connectors are performing the Connect function at a much 

higher rate than the TSEs.  

 

 Since Connectors likely address HRSNs as part of their job responsibility, I 

further hypothesize that inclusion of addressing HRSNs in worker job description is a 

possible indicator for identifying Connectors versus TSEs. 

 

4. Co-Design Workflow Function and Function-Based Roles 

The Co-Design Workflow function does not factor into the worker role 

designation. However, assessing the relationship between the Co-Design Workflow 

function and worker roles as well as worker occupations can show which worker roles or 

occupations have the power to shape cross-sector service coordination practices, 

including task delegation within health care teams. Table 2 below is an example of how 

the working hypothesis links workers by their functions, roles, and occupations. 

 
Roles TSEs Connectors 

Fu
nc

tio
ns

 

Detect 
 

√ √ √ √   

Connect 
 

  √ √ √ √ 

Co-
Design 
Workflo
w 

√ √ √ √ √ √ 

Occupation Physicia
n 

Psychiatris
t 

Nurs
e 

Social 
Worke

r 

Communit
y Health 
Worker 

Administrator
/ 

Clerk 
Table 2. Example of the working hypothesis linking worker functions to worker roles 
and occupations. 
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5. Visualization of Working Hypothesis 

Figure 3 is a visual illustration of the working hypothesis based on Figure 1. 

Connectors and TSEs are roles within a team that addresses HRSNS. TSEs mostly 

perform two functions: Detect and Co-Design Workflow. Connectors mostly perform two 

functions: Connect and Co-Design Workflow.  

 

 
Figure 3. Hypothesized relationships among tasks, functions, and roles. 

In the next chapter, I describe the methods I employed to validate the framework 

and study the working hypothesis. 
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Chapter 4: Methods 
 
A. Methods Overview 

I conducted a mixed-methods study with qualitative and quantitative components. 

The study has three phases: (1) literature review to inform a preliminary framework of 

worker functions to address HRSNs, (2) key informant interviews and qualitative 

thematic analysis, and (3) survey data collection and quantitative analyses.  

 

An Institutional Review Board (IRB) approval was obtained prior to Phase 2 and 

Phase 3 data collection. 

 

B. Phase 1: Literature Review 

During the first phase of this study, I conducted a literature review to study health 

care sector solutions for addressing HRSNs. The findings are described in Chapter 2 

sections C, D, and E. Based on the literature, I constructed a first draft of the framework, 

working hypothesis, and survey instrument as described in Chapter 3. In this section, I 

describe the approach and specific methods I used for the literature search. 

 

1. Approach 

The literature review aims to answer the following preliminary questions and to 

gather evidence for developing the first draft of framework, working hypothesis, and 

survey instrument: 

(1) What solutions are currently being implemented—especially by the health 

care sector—to address HRSNs? 
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(2) Which solutions involve the workforce—both health care and other sectors? 

(3) How are the solutions carried out in the health care field/setting? 

(4) In the solution’s current form, what are some missing pieces of evidence? 

 

I adopted the following assumptions to guide the initial search. First, the 

terminology used by researchers and experts may vary and even change over time. Since 

addressing social needs is a relatively new area for the health care sector, and the research 

is growing, the terminologies used by researchers and experts may be different and might 

have evolved over time. Based on this assumption, I began the search by casting a wide 

net and using only “social” and “determinants” as key words. 

 

Second, feasible solutions to address social needs in the clinical setting are 

influenced by the larger policy and social context. The implementation of the Affordable 

Care Act (ACA), government and private payers transitioning to alternative and value-

based payment systems, the increasing attention to social determinants, racial and class 

tensions, growing number of immigrants, and many other contextual factors influence the 

solutions employed by the health care sector to address HRSNs. Therefore, I limited the 

initial literature search to articles published within the United States and in relatively 

recent times: between 2000 and February 2017—when the search began. 

 

 Third, the aim of the literature review is to identify health care sector solutions for 

addressing social determinants. Articles simply studying the health effects of social 
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determinants instead of exploring solutions were excluded from this search during the 

title and abstract reviews. 

  

 

2. Search Methods 

I began the literature review process by casting a wide net. I searched three 

databases—CINAHL, PubMed, and Scopus—using “social” and “determinants” as key 

words and limiting the search to 2000 to February 2017, peer-reviewed studies and expert 

commentaries published in the United States. The initial search yielded 2,189 search 

results. After eliminating duplicates, 1,545 articles remained. I then reviewed titles and 

abstracts to eliminate articles that are irrelevant to HRSNs and articles that studied the 

effects of HRSNs and SDOH but do not provide specific recommendations for solutions. 

At the end of this process, 104 articles remained. 

 

As I reviewed the titles and abstracts, the emphasis of cross-sector collaboration 

to address social determinants emerged. I added an exclusion criterion to exclude articles 

without an emphasis on cross-sector collaboration as a solution. This new exclusion 

criterion eliminated an additional 71 articles, yielding a final count of 33 articles.  

 

Another 27 articles were identified using the snowballing technique. Additionally, 

17 articles, reports, gray literature, and documents were included based on 

recommendations made by the dissertation committee and colleagues familiar with the 

topic. 
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Review of the articles is presented in Chapter 2. Among the 77 articles reviewed, 

28 pertained to specific tasks performed by health care workers. The table in Appendix A 

provides details on the sources of recommendation and the known effectiveness for each 

task. 

 

 
Figure 4. Literature search strategy. 

 
C. Phase 2: Key Informant Interviews & Qualitative Thematic Analysis 

Phase 2 uses a qualitative approach to answer research question 1: “How well do 

the tasks found in literature reflect the workers’ experience with coordinating cross-sector 

services?” I conducted key informant interviews and thematic analysis to study health 

care workers’ perspective on their work to address HRSNs. 
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1. Sample 

Phase 2 and Phase 3 of this study used the same sample for data collection. Data 

were collected from of workers at three organizations that are part of the Building 

Community Resilience (BCR) collaborative: Cincinnati Children’s Hospital and affiliated 

health care practices (Ohio and Kentucky), Children’s Health (Dallas, TX), and 

Children’s National (Washington, DC).  

 

For Phase 2, each organization’s BCR-affiliated leadership introduced potential 

key informants to the study. I requested each leader to identify key informants with 

different occupation backgrounds and fall under different hypothesized roles. If 

additional key informants were identified during interviews, I requested BCR leadership 

for introduction. 

 

For Phase 3, the on-site BCR leadership introduced the survey and encourage 

workers to complete the survey. Completing the survey is voluntary, therefore it is a 

convenience sample. Detailed Phase 3 sample information is described below in Section 

D.2.  

 

Financial incentives in the form of gift certificates were provided for key 

informants and survey respondents. 
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a. Building Community Resilience (BCR) 

BCR is a national learning collaborative with five sites across the nation: 

Cincinnati, OH region; Dallas, TX; Portland, OR; the Alive and Well Communities in 

Missouri and Kansas; and Washington, DC. Each site is testing innovative practices to 

address the Pair of ACEs—adverse childhood experience (ACE) in the context of adverse 

community environments (ACE). The second ACE, adverse community environments, 

includes systemic inequities that lead to HRSNs. One of the four components of the BCR 

process is establishing cross-sector collaborations, and coordinating cross-sector services 

is one element that all sites are implementing (BCR, 2017). 

 

b. Access to the Sample 

As the Senior Research Associate for BCR, I have existing relationship with 

providers in leadership position at each of the five BCR sites. These organizations have 

been actively transforming practice to address both behavioral health needs and social 

needs. My contacts at the three participating organizations found the study 

complementary to their work. They have all agreed to participate and are interested in 

learning about the findings once the Phase 2 and Phase 3 analyses are complete.   

 

c. Limitation of the Sample 

The sample is not representative of health care organizations in the U.S. First, 

organizations involved in BCR work are innovators or early adopters for new practices 

addressing HRSNs. Practices and culture for addressing HRSNs that are the norm at these 

organizations are not likely to be widely adopted in most U.S. health care organizations. 
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Second, all three organizations are children’s hospital. Since they serve a specific 

population, some of their policies and practices may be inherently different from most 

health care organizations. For example, they may have a stronger relationship with child-

serving sectors, such as education, already in place. 

 

2. Data Collection Sites 

a. Cincinnati Children’s Hospital (Southwestern Ohio and Northern Kentucky) 

Cincinnati Children’s Hospital has been actively working with Beech Acres 

Parenting Center to embed parenting specialists into pediatric primary care practices for 

cross-sector service integration within the practice and cross-sector service coordination 

for services outside of the practice. The program is currently implemented in 4 practices 

at 6 different locations. Four key informants were identified for key informant interviews. 

The survey had the potential to reach up to 50 workers with different occupational 

backgrounds.  

 

Cincinnati Children’s Hospital also disseminated the survey among faculty and 

staff members at within its Mayerson Center for Safe and Healthy Children. The 

Mayerson Center specializes in child abuse cases and has exiting cross-sector 

collaboration relationships with Cincinnati police and sheriff’s officers, Department of 

Job and Family Services workers, the Hamilton County prosecutor’s office, and social 

service organizations in the Cincinnati region through the Joining Forces for Children 

coalition. Up to 20 Mayerson Center staff, including physicians, nurses, social workers, 

and administrative staff  could have responded to the survey. 
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b. Children’s Health (Dallas, TX and surrounding communities) 

Children’s Health has been implementing an Integrated Behavioral Health 

program to strengthen the cross-sector service coordination in 17 community health 

centers in and around Dallas, Texas. While the primary focus of the program is to screen 

patients and coordinate service for behavior health, the program has added HRSNs 

screening into the workflow and is actively coordinating social services for patients. The 

survey was disseminated in select departments of Children’s Health’s 3 hospitals and 17 

community health centers. Site leadership anticipated up to 50 workers responding to the 

survey. At least five workers from different departments/health centers were identified 

for key informant interviews. 

 

c. Children’s National (Washington, DC) 

Children’s National developed a Trauma and Resilience Toolkit in 2016. The 

toolkit is being implemented through an in-person training program that is on-going as of 

late 2017. A portion of the toolkit includes a community resource inventory for cross-

sector service coordination. Children’s National is actively training staff to address 

HRSNs.  

 

The survey for this study was disseminated among faculty and staff. Up to 150 

faculty and staff received invitation to complete the survey. 
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3. Approach 

The aim of Phase 2 is to understand how workers in health care perceive, 

experience, and participate in the process of coordinating cross-sector services to address 

patient social needs. I took an applied and pragmatic qualitative research approach and 

build upon the first draft of the framework and survey instrument. The collected data 

were analyzed using thematic analysis. The findings from the Phase 2 qualitative study 

helped refine the framework and the survey instrument by (1) re-envisioning the 

framework with the perspective of workers conducting day-to-day cross-sector service 

coordination, (2) updating the language and terminologies based on the words actually 

used by workers in the field to describe their work, and (3) identifying any missing 

components to the framework and the survey. The qualitative study also provided insight 

on how workers interact with their coworkers when addressing patient social needs, 

adding contextual information for understanding different roles within a health care team. 

 

4. Data Collection 

a. Sampling Strategies 

Each data collection site leader sent email introductions to potential key 

informants regarding this study. Data collection site leaders had committed to introducing 

2 or more potential key informants from each participating department or program. For 

example, four clinics and one department at the Cincinnati Children’s Hospital are 

participating. The four clinics in Cincinnati and Northern Kentucky are part of the Parent 

Connext Program. Therefore, at least 4 workers from Cincinnati were introduced for key 

informant interviews. I followed up with each potential key informant to gauge interest 
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and conducted interviews if informants agreed to participate. I aimed to interview a total 

of between 10 and 20 key informants.  

 

The sample size from each organization is small. Therefore, I used purposeful 

sampling to capture diverse perspectives within each organization. I used the following 

criteria to identify suitable key informants:  

(1) the key informant is engaged in the cross-sector service coordination process 

on a regular basis,  

(2) key informants within the same program or department should perform 

different tasks for coordinating cross-sector services—preferably tasks under 

different functions according to the current framework, and  

(3) key informants have different job positions or occupations.  

 

For example, a medical doctor that focuses on providing medical care but 

regularly screens patients for social needs can be paired with a medical assistant that 

follows up on social needs screening results to make sure patients receive non-health 

services. Another example is two nurses, albeit having the same occupation, holding 

different job positions: one is part of the pediatric medical team and administers social 

needs screening, the other is part of the social work team and communicates with 

community-based service provides to close the referral loop. In the two examples 

described above, the first example is preferred for the additional diversity in occupation. 

The second example is acceptable but less desirable. I discussed these criteria with the 

BCR leaders at each participating organization to identify the best suited key informants. 
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I also used the snowballing technique and asked key informants to help identify 

additional key informants for the study.  

 

b. Interview Methods 

Phone interview sessions began with a review of informed consent information, 

then continued with a semi-structured interview focusing on the following topics: (1) 

descriptions of what the worker does to coordinate services for addressing HRSNs, (2) 

perception of what other team members do to coordinate services for addressing HRSNs, 

(3) the participant’s teamworking and communication methods with other team members, 

and (4) recent adoption of new practices and/or professional language to describe the 

work.  

 

Topics 1 and 2 study the workers’ perspectives on tasks and functions carried out 

by team members to coordinate cross-sector services. I asked key informants to describe 

the workflow and workers involved—who does what—to the best of their knowledge. 

Findings from Topics 1 and 2 informed any revisions to the framework. They also 

provided evidence to support or reject revisions to latent variable models in Phase 3.  

 

Topic 3 collects data on the new roles assumed by workers when coordinating 

cross-sector services. Findings from Topic 3 data informed any revisions to the working 

hypothesis. I asked key informants to describe how they interact with colleagues when 

coordinating cross-sector services, and how it differs—if it differs—from their 

interactions for other aspects of daily work. The qualitative evidence gathered through 
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Topic 3 would also help resolve conflicts between the second order confirmatory factor 

analysis findings and the latent class analysis findings in Phase 3, if any surfaced.  

 

Topic 4 collects information on organizational context and helps explain practice 

similarities and differences among the participating organizations. I asked key informants 

how long they have been engaged in the work, whether there are recent initiatives to 

change the workflow, and if yes, what are their perspective and experience with the 

initiatives.  

 

In addition to the four topics, I also asked each key informant to review the most 

current draft of the survey for content validation. Key informants provided feedback on 

relevance of survey items, missing pieces, and confusing or vague language in the survey. 

 

Each interview lasted 30 to 45 minutes. The phone interviews were recorded, and 

the recordings were transcribed for analysis. Respondents received financial incentives in 

the form of a gift certificate. Each respondent received $30 for participating in the key 

informant interview. Below is a draft interview schedule. Questions 1 through 4 

corresponds with topics 1 through 4. Questions 5 gathers data for content validation. 

Question 6 asks for additional key informant candidates. 

 

c. Draft Interview Schedule 

Below is a draft interview schedule for Phase 2 Key Informant Interviews:  

 



52 
 

• Introduction. 

• Verbally review informed consent. 

• Opening: purpose of study. 

• Question 1a: Please describe the process your team conducts to address 

patient social needs—from identifying social needs to ensuring patients 

receive non-health services and updating the health care team about patient 

status. 

• Question 1b: What do you personally do as part of this process? 

• Question 2: Who else is part of this process? What do they do as part of the 

process? 

• Question 3a: How do you communicate and work with other team members 

you just mentioned? How do they communicate and interact with each other 

to help patients address social needs? 

• Question 3b: Do you communicate in the same way for other aspects of work? 

If no, please describe the difference.   

• Question 4: How long have you or other members of your team been doing 

this? Are there new policies or recent initiatives to push for this work? Please 

describe if any. 

• Quickly review the tasks listed in current draft of survey 

• Question 5: Are there any task items missing? Any unfamiliar or outdated 

terminologies/language? 

• Question 6: Are there other team members that you recommend I talk to? 

• Thank you and incentive delivery information. 



53 
 

 

5. Thematic Analysis 

Data were analyzed using qualitative thematic analysis. Initial coding was based 

on key categories in the framework and my working hypothesis. Subsequent codes were 

inductively developed based on emerging themes. Code groups and hierarchies of 

subcodes were also inductively developed. I paid special attention to the following items: 

(1) confirmation and contradictions to the worker tasks identified from literature review, 

(2) key terminologies used to describe elements of the work, (3) key terminologies used 

to describe other team members, and (4) team working and communication methods. The 

framework and the survey instrument were revisited and refined based on thematic 

analysis findings.  

 

D. Phase 3: Survey and Quantitative Analyses 

Phase 3 utilizes survey data collection and several quantitative analyses to answer 

research question 2: “Are the three functions (Detect, Connect, Co-Design Workflow) 

and two roles (TSEs and Connectors) valid in real health care practice?”  

 

1. Lack of Existing Data 

Assessing the relationships between worker tasks, functions, roles, and occupation 

requires detailed data on the tasks individual workers perform. Among the existing large 

datasets, the National Ambulatory Medical Care Survey (NAMCS) has started collecting 

some data about health care team makeup and tasks performed. However, NAMCS is 

completed by the physician on behalf of team members, i.e. the responses might not 
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accurately reflect the actual task distribution among health care team members, and the 

task data collected have very few detailed items focusing on addressing HRSNs through 

coordinating cross-sector services (NCHS, 2014). Therefore, I collected primary data 

directly from workers employed by health care organizations that are engaging in cross-

sector service coordination to address patient HRSNs. 

 

2. Sample 

Phase 3 quantitative analysis collected data from the same data collection sites as 

Phase 2 qualitative study.  

 

a. Unit of Analysis 

The survey was administered to individual workers employed by health care 

delivery organizations among the Building Community Resilience (BCR) sites and local 

partners in Cincinnati, OH; Dallas, TX; and Washington, DC. Participation in the BCR 

collaborative indicates the organizations are actively working to establish cross-sector 

collaboration. Therefore, workers at these organizations are more likely to be involved in 

addressing HRSNs and are eligible for participating in the study. The BCR leaders at 

each organization has agreed to assist with encouraging their employees and partner 

organizations to complete the survey. The BCR leadership at each organization received 

an introduction email with the survey link from me. They then sent the email out to 

participating departments and clinics.  
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b. Eligibility 

Workers must meet the following two criteria to be eligible for responding to the 

survey: (1) work in a health care delivery organization and (2) in some manner—

officially or unofficially—involved in addressing patient social needs. 

 

c. Power and Sample Size 

The desired sample size is 300. Dziak, Lanza, and Tan’s (2014) research on 

statistical power and sample size for latent class analysis (LCA) suggest a sample size of 

107 is minimal for this study. Since our theory proposes three Classes—Detect, Connect, 

and Co-Design Workflow—and the current draft of the survey includes 15 items, the 

sample size necessary for 0.80 power is 107. If the number of items reduced as a result of 

the thematic analysis, a larger sample would be required. For a total of 14 items, the 

minimum sample size is 144. For a total of 13 items, the minimum sample size increases 

to 192.  

 

For conducting Exploratory Factor Analysis, the minimum sample size is 50 (de 

Winter, 2009). For conducting Confirmatory Factor Analysis, a larger sample size is 

typically desired. Some general rules supported by experts include 200 as the minimal 

sample size and the sample to variables ratio is 10 or higher (Myers, 2011). However, 

Wolf et al. (2013) found a sample size between 100 and 150 to be a reasonable minimum 

when working with 3 factors, each having 3-6 measurable variables, and factor loadings 

above 0.80. The precise minimum sample size for logistic regression analyses is difficult 

to determine before data is collected due to the non-linear nature of logistic regression. 
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After conducting a few power calculations using the powerlog command in Stata13, it 

appears that a sample size between 100 and 200 can detect 10% to 20% difference with a 

0.80 power in most cases.   

 

 Although literature cited above suggest a minimum sample size in the 100-200 

range could work, it is still ideal to have as large a sample size as possible. Based on 

current communication, the three organizations are expecting to distribute the survey to a 

total of about 300 individual workers. Therefore, a sample size as close to 300 as possible 

is preferred. In the next section I describe sampling strategies to improve response rate.  

 

d. Sampling Strategies 

I employed four sampling strategies to improve response rate: (1) emphasize the 

value of the study, (2) follow-up communications, (3) attend staff events in person, and 

(4) financial or philanthropic incentives. 

 

(1) Emphasize the Value of the Study 

The value of the study was clearly conveyed to BCR leaders at each organization 

as well as to survey participants at the beginning of the survey: This study 

provides new information on staff involvement and burden—time and effort—as 

well as resources and skills necessary to successfully coordinate cross-sector 

services. This new information could serve as evidence for legislative and 

organizational policy changes to increase support for workers coordinating cross-

sector services. 
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(2) Follow-Up Communications 

After the first month of survey collection, I asked BCR leaders to follow up once, 

via email, with colleagues for completing the survey.  

 

(3) Attend Staff Events in Person 

At the time the online survey is ready for distribution, I discussed with BCR 

leaders at each organization for opportunities to attend staff meetings and other 

appropriate events, present the study and request staff members complete a paper-

version of the survey on the spot. The actual number of events I would attend 

depended on each BCR leader’s discretion. 

 

(4) Financial or Philanthropic Incentives 

Respondents received financial incentives in the form of a gift certificate. Each 

respondent received $20 for completing the survey. They also had the option to 

donate the $20 per completed survey to philanthropic organizations.  

 

3. Survey Tool Validity and Reliability Testing 

The survey items were initially generated based on literature review findings. 

Phase 2 key informant interviews helped assess content validity. The survey instrument 

then underwent a pilot test with a sample of health care workers not affiliated with 

Building Community Resilience. I also analyzed the survey instrument’s composite 

reliability and predictive validity, for which the results are reported in Chapter 6.  
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a. Item Generation 

The first draft survey contains questions about whether survey respondents 

perform specific tasks. I developed these questions based on the tasks found in literature 

review, which are listed in Chapter 2 Section E.  While survey items were generated 

based on evidence found in the literature, none of the questions are taken from previously 

validated instruments. Appendix C connects each survey item to the list of tasks from 

literature.  

 

In the initial draft, each task found in literature review is associated with one 

survey item with the exception of tasks 7, 8, and 12. Task 7 and Task 12 each have two 

associated items to account for activities internal and external of the respondent’s place 

of work. For Task 7, Make Referrals for Cross-sector Services, one survey item asks 

about referrals within the organization to address social needs while the other item asks 

about referrals to services outside of the organization. For Task 12, the two items ask 

about convening with cross-sector service providers within versus outside of the 

organization to discuss individual cases. Task 8, Close the Referral Loop, has three 

associated survey items to more specifically describe the components that make up Close 

the Referral Loop.  

 

 A larger number of initial items was desired. I generated additional survey items 

in two steps:  



59 
 

(1) Survey items in the initial draft were broken down further into multiple 

questions to reduce question length and avoid double-barreled items (DeVellis, 

2012). I reviewed the initial items and developed a second draft survey tool 

prior to submission for IRB application. 

(2) Phase 2 findings revealed missing tasks in the literature and missing items in 

the survey. Additional survey items were added based on Phase 2 findings and 

before the pilot study.   

 

b. Content Validity 

Phase 2 of this study assessed the survey’s content validity in two ways. The first 

method is indirect and based on the thematic analysis findings. Themes emerged from the 

key informant interviews shed light on whether key elements of the cross-sector service 

coordination process were missing from the survey. Additionally, thematic analysis 

revealed taxonomy used by health care workers, allowing revisions to the survey’s word 

choices. Phase 2 also assessed content validity directly. Question 5 of key informant 

interview (see interview schedule in this chapter’s Section C.4.c) asks key informants to 

look at the tasks items in the survey and react for (1) relevancy, (2) clarity, and (3) 

missing items (DeVellis, 2012; Zamanzadeh, 2015). Their responses provided direct 

feedback for refining the survey content.  

 

c. Pilot Test 

The survey instrument was then distributed to a small group of 10 to 30 health 

care workers for pilot testing. These workers are individual health workers recruited 
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through former AmeriHealth Caritas manager for marketing and community health 

programs, Darla Bishop. Mrs. Bishop is a DrPH candidate at the George Washington 

University Milken Institute School of Public Health. Her health worker contacts are 

either phone-based care coordinators at AmeriHealth Caritas or members of the West 

Michigan Chapter of National Medical Association. These workers are not affiliated with 

Building Community Resilience. The recruited health care workers filled out the survey 

and provided comments regarding (1) the clarity of individual survey items and (2) the 

overall experience of completing the survey (DeVellis, 2012). Pilot test participants also 

avail themselves for a brief follow-up phone interview if necessary. The survey tool of 

the pilot test consists of questions I developed and refined based on Phase 2 findings. 

Any technical issues related to the online survey were also addressed before general 

distribution of the survey. 

 

Once the survey tool was ready for pilot test, Mrs. Bishop distributed the survey 

to her contacts. Respondents were offered financial incentives in the form of gift 

certificates.  

 

d. Composite Reliability 

The only type of reliability testing I conducted was an assessment of internal 

consistency by calculating the Cronbach’s alpha (Peterson, 2013). Cronbach’s alpha 

indicates the level of consistency among tasks associated with each function.  
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I did not conduct test-retest reliability assessment for this study because data 

collection occurred only once.  

 

e. Predictive Validity (Criterion-Related Validity) 

After the model was finalized through latent variable modeling, I would test the 

model's predictive validity by conducting regression analyses assessing relationship 

between (1) function composite scores and occupations, and (2) roles and occupations. 

The regression analyses adjusted for location of work (U.S. state) and setting (type of 

health care organization). If the model is valid, survey respondents working in the same 

organizations and with the same occupations would have similar functions and roles 

(DeVellis, 2012). Details of the regression analyses are described below in Section D.10.  

 

f. Reason for Not Assessing Construct Validity 

I did not assess the survey instrument’s construct validity, which consists of 

discriminant validity and convergent validity (Campbell, 1959; Van Roy, 2008). 

Convergent validity, however, cannot be assessed in this study because there are no 

known similar worker task-function-role measurement tools in the field to compare 

against and that data are collect using only a single method—online survey (Campbell, 

1959; DeVellis, 2012). Since I cannot assess the survey instrument’s convergent validity, 

I am not able to assess its construct validity.  
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4. Analysis Plan: Latent Variable Modeling Overview 

I used three different analyses to assess the hypothesized relationships: 

Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), and Latent 

Class Analysis (LCA). The three analyses have different strengths and generate different 

findings to inform the relationships between tasks, functions, and roles. Table 3 provides 

a quick comparison of the three analyses.  

 

a. Variables and Latent Constructs 

For all three analyses, the measurable variables are the worker tasks. Data for the 

worker tasks are collected through the survey. The latent construct functions are: Detect, 

Connect, and Co-Design Workflow. The latent construct roles are: TSEs and Connectors. 

A task-function measurement model based on the framework can be found in Appendix 

D. 

 

b. Statistical Software 

I conducted all three analyses using Stata 15 software, because it is prepackaged 

with the capability to perform LCA. Older versions of Stata require additional installation 

of a plugin to perform LCA. For conducting the EFA and the CFA, I installed a user-

written “polychoric” command (UC Regents, 2017). EFA and CFA assume variables are 

continuous. The quantitative analyses in this study, however, analyze mostly 

dichotomous (Yes/No) variables. Installing the “polychoric” command allowed me to 

conduct EFA and CFA with dichotomous variables. 
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c. Exploratory Factor Analysis (EFA) 

EFA is the first step for assessing the validity of this framework. I used it 

specifically for assessing the relationship between tasks and functions. EFA describes the 

structure of the data and identify the number of latent constructs. For conducting the EFA, 

I assumed there is no apriori hypothesis regarding the number of latent constructs. Once 

completed, I compared the EFA results with the framework. 

 

d. Confirmatory Factor Analysis (CFA) 

I updated the task-function measurement model in Appendix D based on EFA 

results, then applied the updated model for the CFA, which is a hypothesis-driven 

analysis. Unlike EFA, which simply describes the structure of the data, CFA attempts to 

explain the correlations between tasks and functions (Sotres-Alvarez, 2010). In the 

second-order CFA, the analysis attempts to explain the correlations between functions 

and roles.  

 

e. Latent Class Analysis (LCA) 

LCA organizes the sample population into classes according to underlying 

constructs. It estimates the number of classes as well as the relative size of each class 

(Lanza, 2013). I used LCA specifically for assessing the relationship between tasks and 

roles.  
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Table 3. Comparison of Proposed Latent Variable Analyses. 

 
e. Reason for Conducting All Three Analyses 

Since the function constructs are based on tasks, and the role constructs are based 

on functions, there is a hierarchical order to the framework and the working hypothesis. 

There are two possible approaches to study the hierarchical orders of the constructs: (1) 

conduct an EFA and a CFA to study functions, then conduct a second-order CFA to study 

roles and (2) conduct an EFA and a CFA to study functions, then conduct a LCA to study 

roles. I did not find literature supporting one approach over the other, and all three 

analyses could provide different and interesting insights. Therefore, I conducted all three 

analyses, similar to the methods employed by Sotres-Alvarez (2010) but with a second 

order CFA in addition to the first order CFA, EFA, and LCA. 

 

Below, I describe the procedures for each analysis. 
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5. Analysis Plan: Exploratory Factor Analysis Procedure 

I used EFA to identify the number of latent constructs by first extracting the 

factors and determining the number of factors to retain based on each factor’s eigenvalue. 

Then I assigned variables (tasks) to each retained factor based on factor loadings. Survey 

items with low factor loadings (<0.25) for all factors would be excluded from CFA and 

LCA (Sotres-Alvarez, 2010). Finally, I used rotation to refine the model. Since 

theoretically the function factors are correlated, e.g. Connect cannot happen without 

Detect, I used oblique rotation instead of orthogonal rotation. The resulting model was 

then compared with the apriori hypothesized framework. 

 

6. Analysis Plan: Confirmatory Factor Analysis Procedure 

I conducted two rounds of CFA. The first round assesses the task-function 

measurement model as shown in Appendix D. The second round assesses the second-

order function-role model.   

 
a. Fit Statistics 

I conducted a chi-square test to assess model fit. If the model fits adequately, I 

expected to see a small chi-square value and a high p-value. I then looked at the Bentler 

Comparative Fit Index (CFI) and the Bentler & Bonett’s Non-normed Fit Index (NNFI), 

also known as the Tucker-Lewis Index (TLI). If the model fits adequately, I expected to 

see CFI and TLI to have values greater than 0.9. I also used the Standardized Root Mean 

Square Residual (SRMR) and the coefficient of determination (CD)P to assess model fit. 

For SRMR, a value less than 0.08 is considered a good fit. For CD, closer to 1 indicates a 

better fit. The final statistics I looked at for model fit is the Root Mean Square Error of 
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Approximation (RMSEA). An adequate model fit would result in a RMSEA less than 

0.05.  

 

b. Factor Loadings 

I reviewed the factor loadings to assess the level of correlation between the tasks 

and functions. Higher factor loadings (i.e. closer to 1) indicate a stronger correlation 

between the task and the function. 

 

c. Residuals 

As the final step of CFA, I reviewed the residual matrix, normalized residual 

matrix, and distribution. If the model is adequately fitted to the data, the residuals should 

be minimal. 

 

d. Possible Analysis Results 

There are four possible results: (1) worker tasks fit the function constructs as 

hypothesized, (2) worker tasks do not fit the function constructs—i.e. the number of 

function constructs is not 3, (3) worker tasks fit into 3 function constructs, but a small 

number of tasks do not fit any of the functions, and (4) a combination of #2 and #3 

scenarios: the tasks fit a different number of functions and there are some tasks that do 

not fit any function.  
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e. Second-order CFA 

For the second-order CFA, I grouped the variables according to their associated 

functions during the initial coding (UC Regents, 2017). Then I followed the above 

procedures a-c to assess model fitness. 

 

7. Analysis Plan: Latent Class Analysis Procedure 

I conducted the LCA specifically for assess the relationship between tasks and 

roles. I specified the hypothesized two latent classes for the analysis. 

 

a. Fit Statistics 

LCA yields three Goodness-of-fit statistics to inform the determination of 

variable-class relationships: likelihood-ratio chi-square statistic (G2 statistic), Akaike’s 

Information Criterion (AIC), and Bayesian Information Criterion (BIC) (StataCorp, 2017; 

The Methodology Center, 2017). Using the three statistics, I assessed the model fitness 

for groupings of respondents. 

 

b. Class Membership and Responses 

I reviewed the proportion of population in each class and probability for 

responding “Yes” to each task by class membership.  
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8. Analysis Plan: Compare Latent Variable Modeling Results 

I first compared EFA and CFA factor loadings. I expected to see minimal 

differences between the two sets of factor loadings if the model for CFA is based on EFA 

results.  

 

I then compared the LCA results—high probability tasks associated with each 

role—against the tasks associated with each function found in EFA and CFA results. 

Agreements and discrepancies between the two revealed the extent of alignment between 

function and role constructs. Whenever appropriate, the number of functions and roles, as 

well as the framework itself, were revised. Comparing the two sets of results, I 

determined whether to use the probabilities in LCA results or the correlation in CFA 

results for calculating composite scores for roles. 

 

9. Analysis Plan: Calculate Composite Scores 

As a preparation step for the regression analyses below, I calculated the 

composite scores for each function. The composite score is the simple proportion of “Yes” 

out of the final number of items associated with each function  

 

Depending on whether the LCA model or the second-order CFA model is 

preferred, roles may or may not be pre-determined. If findings suggested using composite 

score is comparable to or preferred over LCA-determined status (yes/no) for roles, I 

would calculate role composite scores, which would be determined using simple 

proportion of “Yes” out of the final task items associated with each role. Once the role 
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composite scores were calculated, I would plot the data (e.g. Connector composite score 

versus Connector class status) to determine cutoff points for the composite score that 

determines whether a person is a Connector or TSE. 

 

10. Analysis Plan: Regression Analyses for Assessing Predictive Validity 

I would then conduct three regression analyses to further study (1) whether job 

description about addressing HRSNs serves as an adequate indicator for worker role, (2) 

the correlation between function constructs and occupations, and (3) the correlation 

between roles and occupations. 

 

a. Predictive Validity: Functions and Occupations 

The first set of regression analyses aims to assess the relationship between each 

function and each occupation. I would run three regressions, one with each of the 

function score (Detect, Connect, Co-Design Workflow) as the dependent variable. 

Occupations would be included as independent variables. 

 

b. Predictive Validity: Roles and Occupations 

The second set of regression analyses assesses the relationship between roles and 

occupations. This highlights any patterns of alignment or divergence between worker 

roles and occupations. The first analysis would use TSE (binary variable TSE, yes = 1, no 

= 0) as the dependent variable and the occupations, including “discipline teams”, as well 

as the covariates as independent variables. The second would use Connector (binary 
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variable Connector, yes = 1, no = 0) as the dependent variable and occupations and 

covariates as independent variables. 

 
Dependent Variable Independent Variable(s) Type of 

Regression 
Notes 

Function composite 
scores 

Occupations, Covariates Linear least 
squares 
regression 

3 regressions, 
one for each 
function 
composite score 

Role status Occupations, Covariates Logistic 
regression 

2 regressions, 
one for each role 

Table 41. Proposed regression analyses. 
 
c. Adjustment to methods 

The LCA results required adjustment be made to the predictive validity 

assessment. Revised methods and results are described in Chapter 6 as well as Appendix 

O. 

 

E. Limitations of Phase 3 

This study has several limitations, including: (1) small sample, (2) limited 

generalizability, and (3) sample bias.  

 

A sample size between 100 and 300 is acceptable for the analyses, but is still 

relatively small. The small sample size affects the sensitivity and specificity of the 

analyses. If the study yields intriguing results, it is strongly recommended that a follow-

up study with a larger sample be conducted for producing more accurate findings.  

 

The sample pool consists of organizations participating in the BCR collaborative. 

These organizations are more likely to be actively engaged in building their capacity at 
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addressing HRSNs. The findings, therefore, are not generalizable for all health care 

organizations. Rather, they are a snapshot of organizations that could be classified as 

early adopters or even innovators.  

 

There is a possibility of sample bias. Each organization may have policy, protocol, 

or organizational culture in place that influences the task distribution among workers. 

Since the data is collected through a survey, and the sample is a convenience sample that 

likely snowballs if co-workers encourage each other to respond, the sample may suffer 

from sample bias due to a large number of respondents working at the same organization. 

Adjusting for the state in which respondents work could help ameliorate the sample bias. 
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Chapter 5: Phase 2 Qualitative Thematic Analysis Results 

A. Introduction 

Phase 2 of this dissertation study is the qualitative thematic analysis. The 

objectives for the qualitative study are two-fold: first is an in-depth study of who health 

care workers perceive as part of the social needs workforce, what are the tangible tasks 

making up cross-sector service coordination, and why practices are conducted in their 

current manner. The second objective is to provide content validation for the survey 

measurement tool that will assess the hypothesized functions and roles. Findings related 

to the first objective are presented in this chapter.  

 

B. Key Informants 

This study received Institutional Review Board (IRB) approval in August 2018. 

Upon the receipt of IRB approval, I interviewed 12 key informants from the three data 

collection sites: Children’s National in Washington, DC, Children’s Health in Dallas, 

Texas, and independent pediatric practices affiliated with the Parent Connext program, 

which is in collaboration with the Cincinnati Children’s Hospital. Occupations of the key 

informants include physician, nurse, behavioral health specialist, home visitor, social 

worker, and social service worker. All of the key informants are engaged in coordinating 

cross-sector services except for one individual who trains workers to address social needs 

but is not directly engaged in the day-to-day work. Most of the key informants work in 

pediatric primary care practices—hospital outpatients, health centers, and independent 

practice. The exceptions include a behavioral health specialist with social work 
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background working in the schools setting and home visitors working in the community 

setting. More details of the key informants can be found in Appendix G. 

 

C. Analysis 

Recordings of key informant interviews were transcribed and organized using 

NVivo12 software for thematic analysis. Transcriptions of the interview data were first 

deductively coded using the hypothesized functions and tasks, then inductively coded 

based on emerging themes. I identified 5 main themes that are presented below. 

Implications of qualitative research findings are discussed in-depth in Chapter 8. Key 

informant interview findings also informed modifications to the survey tool design. These 

modifications are detailed in Chapter 6 Section B and in Appendix K. 

 

D. Themes  

1. Workforce and Workflows for Addressing Social Needs and Behavioral Health Needs 

Should Be Studied Together 

Key informants described a wide range of social needs seen among their patients 

and families: from housing insecurity to lack of employment. Since data collection sites 

are all pediatric practices, many of the social needs mentioned are specific to families 

with children, such as education and childcare. When asked about whether behavioral 

health needs are part of what they consider as health-related social needs, key informants 

said the dividing line between social needs and behavioral/mental health needs is blurry. 

Not only are families often dealing with both simultaneously, but the two types of needs 

could compound each other’s adverse effects. On the one hand, prolonged and unmet 
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social needs could contribute to deteriorating mental and behavioral health. On the other 

hand, unmet mental health and behavioral health needs could prevent one from accessing 

the social services they need even if resources are available. One physician gave an 

example of social needs and behavioral/mental health issues compounding their effects to 

worsen a family’s health, “If the family is coming in and kid's depressed because dad's 

incarcerated and mom struggling because dad's incarcerated, she has no other support 

at home. She probably has depression. Kid isn't functioning in school. That, to me, is both 

a medical problem and a social problem.” (KI05)  

 

2. Typical Workflow for Addressing Health-related Social Needs 

Key informants from all three data collection sites described a similar typical 

workflow for coordinating cross-sector services. See Figure 5 for an illustrated depiction 

of this typical workflow. 

 

 
Figure 5. Illustration of the typical workflow expressed using the three functions: Detect, 
Connect, and Co-Design Workflow. 
 
a. Detect 

The process begins with Detect. Health care workers detect patient social needs 

using several different approaches: screening tools, directly asking patients and families 
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about their needs by following the categories listed in the electronic medical records 

(EMR), observation and critical thinking, and motivational interview.  

 

Detect Goes Beyond Screening 

The first act of Detect is the most standardized task. All key informants working 

in medical settings identified “asking patients and families to self-complete a screening 

tool during check-in” as the first step of the process, usually carried out by front desk 

staff. Having the first social needs screening built into part of the check-in process helps 

reduce stigma, said one physician, and reducing stigma early on in the process helps 

patients open up about their social needs during visits.  

 

Regardless of their occupation, health care workers perform Detect tasks when 

they encounter a patient, even when they are on the receiving end of an internal referral. 

It is necessary to repeatedly Detect for social needs because the information in the 

records do not tell the whole story. A social worker said, “Yes, it looks all good on paper, 

you've got a job, you've got commercial insurance…but the issue is, when we start asking 

all these other questions about—like any kind of trauma questions, like, ‘Are you 

struggling financially?’, job loss, loss of employment, loss of home, unable to pay 

mortgage, things like that, then yes, even in those families these kinds of—we're able to 

catch that they are struggling.” (KI06)  

 

Repeating Detect is necessary also because patients seldom reveal all their social 

needs at once. Health care workers need to depend on critical thinking skills and 
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techniques such as motivational interview to identify additional social needs that the 

patient might be experiencing but has not disclosed. A nurse gave an example on how 

social needs can unexpectedly surface in a discussion about medical care, “Other times, 

it's just finding out by trial and error: when you're triaging a sick child that needs care 

and hearing from the parent that they don't have transportation to get there.” (KI08) 

 

After Detect 

Social needs information leads to 3 possible next-steps. First, health care workers 

could perform additional Detect activities. The self-completed social needs screening, 

which is usually the 2-item food insecurity scale, could prompt medical providers to ask 

questions about additional social needs. As I mentioned in the previous paragraph, 

repeating Detect tasks is common. The second possible next-step is providing direct 

service. For example, if patients need behavioral health care, behavioral health 

professionals could directly provide counseling in addition to addressing other social 

needs. Third, health care workers may initiate a Connect task—either a referral to team 

members within the organization or identify appropriate external resources for the patient. 

 

b. Connect 

Once social needs are detected, health care teams help patients and families 

address these needs by linking them to available services and resources. Referrals can be 

made to team members within the organization or to external resources. Internal referrals 

are much better coordinated, with multiple forms of communication employed to 
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facilitate the referral. External referrals, on the other hand, varies greatly from team to 

team.  

 

Referrals within the Organization 

Internal referrals are typically initiated using EMR, which stores information, 

facilitates communication flow, and keeps track of patient status. One worker describes 

how EMR is used at the Dallas data collection site, “The way that works is we’re all on 

one EMR system…it was all part of the same entity, so we all could see each other's notes. 

If ever we had an encounter we would, at the end of it when we're signing off, we routed 

it to whoever is on that chart. There would be a care team and the care team is usually 

headed by—and this is already recorded in the EMR—it will say the name of the PCP, it 

will say the name of whoever is the team member from [Behavioral Health].” (KI06) 

 

Phone calls, emails, and warm handoff are used by some to ensure patients are 

successfully referred to another team member. One physician regularly uses all the 

methods when referring internally, “If [our social worker is] in her office, I would either 

physically go to her office, knock on her door and ask her to come say hi to a family. If 

she's not physically able to do that, I would confirm their phone number and then…most 

of the time I place the referral and email her to be like, ‘Hey, I placed a referral for this 

family. Can you follow up with them via phone?” (KI05)  
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Closing the internal referral loop typically involves updating the EMR and, from 

time to time, casual communication (e.g. chat in hallway, quick phone call) updating 

team members about patient status. 

 

Referrals to External Resources 

For connecting patients and families to community-based resources, health care 

workers perform Connect tasks to varying extent. One approach is to provide information 

for patients to self-initiate referrals. Different health care teams utilize different 

approaches to make sure the information given is appropriate. In Dallas, directories of 

resources are developed based on geographic locations to ensure patients can access 

resources with minimal travel. In Washington, DC, social service workers periodically 

reach out to external services for updates on operating days and hours. 

 

Another approach is to be more hands-on. Health care workers would directly 

assist patients by making phone calls or faxing over a referral form to help patients access 

community-based resources. One home visitor describes their team’s hands-on approach 

for directly assisting families to access resources, “[We] make sure that [families] call, 

we make sure that they can make an appointment so they can be seen, or we're trying to 

find something else… I'm just working with this mom that she did have twins and dad is 

not working because it's raining a lot of time. So we call [a food bank]. At that moment 

they don't have any diaper, but they refer us to [another food bank] that they can help her 

with diapers. That was their greatest need that she had. That is for her twins. They use 

like twenty diapers per day.” (KI09) 
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Closing the external referral loop typically means asking patients at a set time, e.g. 

2 weeks after the initial health care visit, or at the next visit for updates on whether they 

received the needed resources. Although it is possible that health care teams could 

receive updates directly from external service providers, it is not the norm and does not 

occur on a regular basis. Currently, EMR is not used to create or facilitate external 

referrals. It is used only to record patient status updates. Key informants mentioned 

several new initiatives being put in place to help health care teams close the referral loop, 

including EMR-based programs that will improve their ability to track patient status. 

 

In Theme 3 below, I discuss the reasons behind practice variations in greater 

detail. 

 

c. Co-Design Workflow 

Co-Design Workflow is typically carried out for two purposes: to make a special 

case for a specific patient or family, and to establish a new routine workflow for future 

referrals. 

 

Co-Design Workflow for Individual Cases 

Co-Design Workflow becomes necessary for individual cases typically when 

patients or families have greater social needs than most. It can occur through casual 

interactions among team members, such as a quick hallway conversation or phone call. A 
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social worker describes this type of interaction as “off the cuff”, sometimes brought up as 

a conversation side note.  

 

There are also more formalized interactions to make sure workflows are 

customized to meet each patient’s needs. One example is the daily huddle, during which 

team members would formulate a plan to directly assist patients with high social needs. It 

could also be in the form of regular case meetings, taking place weekly or monthly with 

multidisciplinary team members co-designing workflow for complex individual cases.  

 

Most of the Co-Design Workflow activities appear to occur among team members 

within the same organization. Only a couple of key informants said they have been 

communicating with external resources to co-design workflow, and it only occurs if they 

have an existing relationship with the service providers: “For those [legal service] 

referrals, they go to exactly two lawyers that we know well because they are assigned to 

[a collaborative project]. In that case, I'm emailing those lawyers specifically and telling 

them that I need x, y, and z things.” (KI04) 

 

Co-Designing New Routine Workflow  

At this time, co-designing new routine workflows is limited to practices within 

the organization. It occurs in the formal case meetings, where discussions of current 

complex cases are informing new workflow for future patients with similar social needs. 

Presentations on new community-based resources are also leading to conversations about 

establishing new referral workflows. None of the key informants mentioned Co-Design 
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Workflow activities for establishing mutually agreed upon routine workflow with an 

external organization.  

 

3. Practice Variations Depend on Organizational Policy and Worker Preference  

Practice variations are mostly observed within the Connect function. Some 

variations are influenced by each worker’s own preference, while others are the result of 

policy or practice norms at the health care organization. Variations are also case-by-case. 

Level and complexity of social needs, whether the families are already accessing 

resources, and whether families are eligible for specific programs could all influence the 

extent to which a health care worker actively works with families to coordinate cross-

sector services. 

 

a. Practice Variation Based on Individual Worker Preference 

Comfort level, knowledge of resources, perceived efficiency, teammate 

availability, and existing relationship with other service providers are factors that affect 

the worker’s preferences. Some workers have experience tracking down community-

based resources and feel confident connecting patients to non-health services. Health care 

workers, especially those who focus on providing medical care, are more likely to engage 

in Detect tasks if they are aware of resources that can help patients. Workers without 

specific training may also be uncomfortable asking sensitive questions, such as whether 

the patient had been a victim of sexual abuse. In the case that the preferred teammate to 

help patients address social needs is not available, the tasks could be split among other 

teammates. A physician described how the team would work together to assist patients 



82 
 

address social needs, “If [social service worker] was not available what we do is we help 

[patients] access as best we can as physicians, at services around the community… Our 

care coordinator will take up that role a lot too. …we have two of them who are both 

RN's and they are able to help families navigate issues as well, get them plugged in to the 

right places.” (KI01) 

  

Some workers would also choose to directly assist patients instead of referring to 

a teammate just to simplify the process. A physician explained, “Sometimes I feel like it's 

faster for me to do it myself than bring in another person, but you may hear from other 

providers that they go to the social worker much faster, for example, can get them 

involved.” (KI02) 

 

If workers have existing relationships with non-health service providers, whether 

internally or for community-based resources, they are more inclined to reach out and co-

design workflow for individual cases. Relationships with other service providers are 

discussed in more detail in Theme 4 below. 

 

b. Practice Variation Influenced by Policy and Practice Norms 

Organizational policies and practice norms can also influence the extent to which 

a worker helps patients address social needs. One example is scope-of-practice, which 

supersedes individual worker preference: if behavioral health needs are detected, then 

medical workers and social service workers would refer the patient to behavioral health 

providers—including social workers—to address all the non-medical needs together. A 
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social worker described this kind of workflow decision as “automatic”, “If there were 

needs that arose that were beyond the scope of the [social service workers]—domestic 

violence, mental health, substance abuse, child abuse or neglect—it would automatically 

come to [the social worker].” (KI03)  

 

Some barriers experienced by key informants include lack of time and working 

with incomplete social needs information. More standardization and support on the 

organization level to integrate cross-sector service coordination into the health care 

process could help workers do more. Possible solutions found in these interviews include 

standardized social needs screening beyond the 2-item food insecurity scale, motivational 

interview training for workers, and dedicated personnel, i.e. social service workers, for 

helping patients address social needs. 

 

4. Communication and Interpersonal Relationships Are Essential 

Communication and interpersonal relationships among workers are essential for 

coordinating cross-sector services to address HRSNs. For coordination within the health 

care organization, communication flow is essential for establishing a workflow. This is 

evident in how EMR is used as a communication tool for internal referrals. Utilization of 

the EMR system as a communication tool allows for quick communications, records data, 

and helps keep team members updated and held accountable. However, EMR alone is 

often not sufficient. Health care workers follow up with team members using emails, 

phone calls, and meeting in person to ensure the colleague who receives referral is aware 

of the patient’s social needs and has all the necessary information for taking action.  
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Communication is built on the foundation of interpersonal relationships among 

health care workers. Relationships facilitate the communication flow and the workflow. 

As one social worker point out, knowing a team member’s preference for communication 

helps them successfully co-design workflow: “[We] have old school docs who like to talk 

face to face so we had assigned days that we would be in the clinic; one day a week we 

are seeing patients in the clinic for counseling needs. If there is a lunchtime then we 

know where the providers are, we'll just go over there…Usually, the older doctors like 

this, they like for us to just stop by, visit, chat...” (KI06) 

 

The same is true for coordinating cross-sector services with external resources. 

Health care workers are more likely to maintain regular communication with external 

service providers if they know who to contact and have a professional interpersonal 

relationship with the individual. Such relationships then open doors for smoother Connect 

and Co-Design Workflow activities. One social service worker provided an example, “I 

met with [staff member of a community-based organization] and she kept me updated on 

the programs that they have. She'll email me here and there and let me know there's a 

new program or they're changing the date for one of the parenting classes. …when you 

know somebody you can do that warm hand-off to an individual at an organization.” 

(KI10) 

 

Finally, relationship and trust are key for working with patients and families for 

both Detect and Connect functions. For Detect, building trust with patients and families 
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helps them open up about the social needs they experience. For Connect, the relationship 

is necessary for families to continuously work with health care workers throughout the 

service coordination process. One nurse explained why it is important for health care 

workers to not just provide service but to build relationship and trust, “The ability to not 

only build rapport, but to relate to some of the social needs and/or behavioral needs, 

and/or just life situations in general, I think are also really helpful for people to feel 

comfortable disclosing a lot of these things and trusting you in your recommended follow 

up.” 

 

5. Organizational Policy and Practice are Critical for Addressing Patient Social Needs 

Organizational policy and support are important for both enabling health care 

workers to effectively address patient social needs and normalizing addressing social 

needs as an integral part of health care and therefore encourage patients and families to 

engage in Detect and Connect activities.  

 

a. Example: Change in Ownership  

A recent change in practice ownership at the Dallas data collection site provides a 

clear example of top-down influence affecting worker and patient behaviors. Several 

health centers previously owned by the children’s hospital system were purchased by 

another company. Prior to the change in ownership, the children’s hospital had just 

started implementing initiatives to better address patient social needs. This included 

integrating social needs screening into the care process, creation of geography-specific 

resource directories, and a defined workflow to ensure patients with social needs have the 
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information to self-refer to community-based resources. After a few months of 

implementation, key informants were observing changes in practice behavior among their 

peers as well as patient and family behaviors. Health care workers at these health centers 

were becoming comfortable asking about social needs and were actively referring 

patients internally for social needs and behavioral health needs. Patients were becoming 

more comfortable discussing their social needs, sometimes voluntarily disclose the 

information without being prompted. New ownership changed the organizational 

priorities, policies, personnel, and culture at these health centers. At these health centers, 

health care workers now focus only on medical issues and no longer assess social needs. 

Community-based resource directories are no longer given to families. According to the 

key informants, the change in policy also affected how patients and families interact with 

health care teams—patients have stopped disclosing social needs information. 

 

b. Creating Positions Dedicated to Addressing Social Needs 

Organizations created dedicated positions as a strategy to increase their capacity 

and effectiveness at addressing patient social needs. Cincinnati and Washington, DC data 

collection sites now have dedicated personnel to help patients access community-based 

resources. In Cincinnati’s pediatric practices, their title is called “Parenting Specialist”. 

They are fully integrated members of the care team, have full access to patient records, 

and are brought in to work with families for addressing their parenting as well as other 

social needs. In Washington DC, “Family Services Associates” are the dedicated 

personnel. Like Parenting Specialists, they are fully integrated into the care team and help 

address family social needs. As suggested by a key informant, I refer to the occupation of 
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these workers as “social service worker”. Home visitors in Dallas are not dedicated 

personnel for addressing social needs, but similarly work directly with families to access 

community-based resources.  

 

Despite not having medical or behavioral health licenses, social service workers 

and home visitors are fully integrated members of the health care team, have complete 

access to the EMR, and can take the lead on helping families address social needs unless 

behavioral health care is required. They are in the position to build relationship and 

regularly communicate with both the internal team and community-based resources. In 

fact, Family Services Associates in Washington, DC are encouraged to actively reach out 

and build relationships with community-based non-medical service providers as part of 

their job.  

 

Social service workers do not replace other team members. Reasons cited above 

for workers wanting to directly engage in cross-sector service coordination—from 

individual preference of simplifying the process to scope of practice preventing social 

service workers care for behavioral health needs—are still valid and, therefore, suggest 

this process will continue to involve multidisciplinary team members. Nevertheless, 

having dedicated personnel provides a go-to option for the rest of the team. 

 

E. Qualitative Study Conclusion 

Key informants described a workflow of tasks that fit the 3 hypothesized 

functions: Detect, Connect, and Co-design Workflow. Two essential elements necessary 
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for facilitating effective cross-sector service coordination are communication and 

interpersonal relationship among frontline workers, both internally and externally. 

Dedicated personnel are embedded into care teams to build these relationships and work 

directly with families for addressing their social needs. However, the extent to which 

Connect is carried out varies, and the variation depends on individual practitioners’ 

preference as well as the organization’s practice norms and policies. Implications of these 

findings are discussed in Chapter 8. 
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Chapter 6: Phase 3 Quantitative Analysis – Hypothesis 
Assessment and Tool Validation Results 
 
A. Introduction 

In this chapter, I present summaries of quantitative analyses to (1) assess the 

hypothesized functions and roles, and (2) assess the validity of the measurement tool so 

researchers interested in replicating the methods may follow along.  

 

Research Question 2 hypothesizes three functions carried out and two roles 

assumed by the Social Needs Workforce. I assessed whether functions and roles are as 

hypothesized using quantitative methods: factor analyses and the Latent Class Analysis. 

Analysis results and key methodological decisions are presented in this chapter.  

 

Additionally; data collection, hypothesis assessment, and additional quantitative 

analyses in Chapter 7 all relied on my self-developed measurement tool due to lack of 

existing data. Therefore, the measurement tool’s validation process and results are also 

described here.  

 

Methods and results are presented chronologically. Detailed descriptions and 

thought process for several analyses are included in Appendices K-O. 

 

B. Survey Content Validation and Modifications 

Survey items were reviewed by key informants for content validation regarding 

each item’s relevance to the cross-sector service coordination process and their clarity in 
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wording. Key informants confirmed all the existing survey items as relevant and 

suggested the addition of five items. Thematic analysis findings support the updated list 

of items, as can be seen in Chapter 5 Section D.2’s description of cross-sector service 

coordination process, and informed the addition of two new survey items. At the end of 

the process, the number of survey items increased from the 16 in the original study 

proposal to 28 in the final version distributed for data collection. Wording for some of the 

original items were also revised to improve clarity. For example, “help” was changed to 

“directly assist” to clarify the tasks involve interaction with patients and families. Finally, 

the question about worker time spent on addressing social needs was changed to a 

multiple-choice format to improve consistency of responses. Detailed steps of content 

validation are presented in Appendix K and a table listing the source of each survey item 

can be found in Appendix I.  

 

C. Pilot Test 

Pilot test was conducted on December 15, 2018. In addition to the social needs 

workforce survey questions, respondents were asked to comment on any technical issues 

or wording and grammatical issues they encountered. Participants either currently or have 

previously worked to address patient social needs in clinical settings. A total of 21 

respondents completed the survey. Pilot test participants experienced no technical or 

wording/grammatical problems.  
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D. Survey Data Collection and Cleaning 

1. Data Collection  

The finalized survey was sent to local contacts at each data collection site in 

December 2018. Data collection continued through January and February 2019, and 

concluded on February 28, 2019. Participants were encouraged to forward the survey to 

colleagues within their organization.  

 

In Cincinnati, the survey was initially distributed to 11 staff members at 

Cincinnati Children’s Hospital’s Mayerson Center. They then further distributed the 

survey to colleagues that may be interested. A total of 33 individuals completed the 

survey in Cincinnati. In Dallas, the survey was distributed to 39 individuals. Among them, 

28 individuals completed the survey. In the Washington, DC region, the survey was 

initially distributed to 130 individuals. A total of 142 individuals completed the survey. 

The disproportionate numbers of entries from different data collection sites do not affect 

the integrity of analyses and their findings: factor analyses are not sample-specific; latent 

class analysis and regression analyses are sample-specific, but the findings are not 

intended to be generalizable.  

 

2. Data Cleaning 

The survey portal was accessed 227 times, with 204 individuals completing the 

survey, and 181 responses meeting the study inclusion criteria. Incomplete responses 

were removed and responses selecting none of the tasks were excluded from any further 

analysis. Among the responses included in analysis, 32 were completed by individuals 
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from Ohio, 27 were completed by individuals from Texas, 121 were completed by 

individuals from the Washington, DC area, and 1 response has an unspecified “Other” 

location. Respondent age was calculated and grouped into five age groups: 30 or younger, 

31 to 40 years old, 41 to 50, 51 to 60, and 61 or older. Dichotomous numeric values were 

assigned to task item responses: 1 for yes-the respondent performs the task and 0 for no-

the respondent does not carry out the task. 

 
Data Collection Site N Completed Survey N Included in Study (%) 
Ohio 33 32 (17.7%) 
Texas 28 27 (14.9%) 
Washington, DC 142 121 (66.9%) 
Other - Unspecified 1 1 (0.6%) 
Total 204 181 (100.0%) 
Table 5. Participant breakdown by data collection site, after data cleaning. 
 
E. Descriptive Data 

More than 80% of the respondents were female, less than 18% were male, and 

two respondents prefer to self-describe while one declined to answer. Majority of the 

respondents were of age 40 or younger, with the “30 or younger” age group being the 

largest at 32% of respondents. The most common setting of work is Hospital Outpatient 

(40.9%) followed by Community Health Center (14.9%), Behavioral Health or Mental 

Health Practice (11.0%), and Independent Medical Practice (9.9%).  

 

The largest group of self-identified team is Medical (40.3%) and then somewhat 

evenly distributed among the rest: Front Desk (22.1%), Administrative (19.9%), Social 

Work (17.7%), and Behavioral Health/Mental Health (16.0%). The five occupations with 

the most respondents are: Administrative Clerk (24.3%), Administrator (13.8%), Social 

Worker (12.7%), Physician (11.6%), and Medical Assistant (10.5%).  
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About two-thirds of the respondents spend less than 50% of their work time on 

the tasks listed, with 38.2% spending less than 25% of their time on the tasks. The most 

commonly performed task is “Record patient/family social needs in a patient record 

system, e.g. EMR or patient charts” (58.0%), followed by “Update colleagues about new 

resources” (50.8%) and “Use information in patient’s records to identify patient/family 

social needs” (47.0%). Please see Appendix J for detailed tables of descriptive data. 

 

F. Analyses  

I conducted an exploratory factor analysis, a confirmatory factor analysis, a 

second-order confirmatory factor analysis, and a latent class analysis to assess the 

hypothesized functions and roles described in Research Question 2. The results of 

confirmatory factor analysis also contribute to the validation of the measurement tool. 

 

1. Exploratory Factor Analysis  

Using polychoric correlation matrix and the iterated-principal factor estimation 

method, I conducted exploratory factor analysis (EFA) on the dichotomous variable data. 

EFA groups survey items based on underlying relationships among these items. The 

initial EFA yielded 3 factors with eigenvalue greater than 1. The 3 factors also accounted 

for all variance. See Figure 6 for graphic representation of the eigenvalue results.  
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Figure 6. Eigenvalue scree plot for the Exploratory Factor Analysis. 

I then applied Promax (oblique) rotation, and the resulting factor loadings suggest 

enough uniqueness for each of the three factors. Correlation matrix of the promax 

rotation for the 3-factor EFA is shown in Table 6. Detect and Connect has a 0.59 

correlation, which is higher compared with the correlation between Detect and Co-Design 

Workflow (0.23) and the correlation between Connect and Co-Design Workflow (0.26). 

This shows that the three functions are associated, but different enough to be distinct 

functions from each other. The 3-factor model also has good interpretability as it matches 

my hypothesis and the qualitative analysis findings. 

 
Factors Detect Connect Co-Design 

Workflow 
Detect 1   
Connect 0.59 1  
Co-Design 
Workflow 

0.23 0.26 1 

Table 6. Correlation matrix for the 3-factor model EFA after promax rotation. 
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a. EFA: Two-Factor and Four-Factor Models 

To support the finding of 3-factor EFA, I conducted EFA with 2 factors and 4 

factors. Please refer to Appendix L for the comparison table. Conducting EFA using a 2-

factor model resulted in two factors with Eigenvalue greater than 1. The two factors 

accounted for all variance, suggesting it is possible to explain all the difference in survey 

response pattern with just two factors. Promax rotation also shows good uniqueness for a 

2-factor scenario. The above results suggest the data could fit a 2-factor model. However, 

a 2-factor model would have weak interpretability as the original theory and the 

qualitative analysis both point to a 3-factor model. 

 

Conducting the EFA with a 4-factor model resulted in only three factors with 

eigenvalue greater than 1, although it did take four factors to account for all variance. 

Promax rotation results suggest the fourth potential factor would have limited uniqueness 

compared to the first three factors. Like the 2-factor model, the 4-factor model has weak 

interpretability. The theory and qualitative analysis did not point to the possibility of a 

fourth factor.  

 

Comparing the eigenvalues, factor uniqueness after rotation, and theoretical basis, 

it is confirmed that the remaining analyses should use a 3-factor model.  

 

2. Confirmatory Factor Analysis  

Based on EFA findings, I proceeded to conduct the confirmatory factor analysis 

(CFA) using a 3-factor model. Like EFA, CFA groups together survey items with 
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underlying relationships with each other. All survey items are included for the CFA 

because each item met the inclusion threshold of 0.25 factor loading, which I set in 

Chapter 3 Section D5 based on expert recommendation found in the literature. I set up the 

polychoric correlation matrix to account for dichotomous data and conducted the initial 

CFA using theorized item-factor, or worker task-function, relationships. Factor loadings 

for the initial and final CFA models are shown in Table 7. 

 

All items, or tasks, included in the survey have theoretical source and support 

from thematic analysis findings. However, some tasks may associate with a different 

function than the hypothesized relationship, and not all tasks on the list may associate 

strictly with a single function. I used the below method to assess each item that did not fit 

well with the model and determine whether to keep the item as is, change its associated 

function, or remove from the list: 

(1) I looked at the residual matrix to identify items with high level of residual. 

(2) I looked at the modification index for values of the items with high residual.  

(3) I changed the item’s associated latent factor, or “function”, and ran the CFA to assess 

model fit. 

(4) If the model fit improved, I considered whether it is theoretically sound to change the 

item-factor association. 

(5) If the model fit did not improve, I removed the item and ran the CFA to assess model 

fit. 

(6) if the model with the item removed had a better model fit, I considered whether it is 

theoretically sound to remove the item. 
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(7) Based on model fit and theoretical considerations, I made the determination of 

whether to keep the model as is, change item-factor association for an item, or remove an 

item. 

 
 
 Initial Model Final Model 
Task Item Factor Loading Standard Error Factor Loading Standard Error 
01 0.25 0.075 0.26 0.074 
02 0.34 0.071 0.35 0.071 
03 0.71 0.044 0.70 0.044 
04 0.64 0.050 0.64 0.049 
05 0.65 0.050 0.65 0.049 
06 0.75 0.039 0.75 0.038 
07 0.48 0.063 0.48 0.063 
08 0.62 0.052 0.61 0.052 
09 0.61 0.051 0.60 0.052 
10 0.71 0.035 0.71 0.041 
11 0.61 0.067 0.63 0.049 
12 0.77 0.072 0.78 0.034 
13 0.40 0.065 0.33 0.070 
14 0.31 0.059 Removed  
15 0.43 0.065 Removed  
16 0.52 0.059 Removed  
17 0.42 0.065 Removed  
18 0.45 0.063 0.45 0.063 
19 0.56 0.056 0.52 0.059 
20 0.50 0.059 0.50 0.060 
21 0.45 0.065 0.45 0.067 
22 0.62 0.051 0.64 0.052 
23 0.68 0.048 0.73 0.045 
24 0.54 0.058 0.60 0.056 
25 0.50 0.062 0.52 0.062 
26 0.69 0.046 Removed  
27 0.58 0.055 0.55 0.059 
28 0.48 0.063 0.48 0.064 
Table 7. Standardized Factor Loadings for the Final 23-item Model Versus the Initial 
Model. 
 

Detailed thought process for decisions to keep and remove survey items as well as 

the table showing factor loadings, goodness-of-fit statistics, and composite reliability for 
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each model version can be found in Appendix M. In Tables 8a and 8b below, goodness-

of-fit statistics and Cronbach’s alpha for the initial and final versions are displayed. 

 

The final model has a good model fit with RMSEA at 0.048, CFI at 0.923, and 

TLI at 0.915. RMSEA less than 0.05 and CFI as well as TLI larger than 0.9 are generally 

accepted as indications for good model fit (MacCallum, 1996; Kenny, 2015). A model is 

considered to have good fit if the Standardized Root Mean Square Residual (SRMR) is 

less than 0.08. This model has an SRMR value of 0.059, therefore considered a good fit. 

The Coefficient of Determination (CD), or R2, is 0.969, which is very close to 1 and 

indicates the model explains nearly all the variability. The final model has AIC at 

4620.603 and BIC at 4850.895, close to the lowest figures of all the models tested, 

indicating it is one of the best fitted versions (Kenny, 2015). The one indicator that 

suggests inadequate model fit is chi-square, which shows statistical significance for both 

the initial model and the final model. Chi-square goodness-of-fit test, however, is highly 

sensitive to sample size and is prone to result in Type 1 error, incorrectly rejecting an 

adequate model—likely the case in this instance (Jackson, 2009; Kenny, 2015).  

 

The internal consistency, or composite reliability, of the final model is acceptable, 

with an overall Cronbach’s alpha of 0.90 (DeVellis, 2012). Cronbach’s alpha for Detect 

is 0.78, for Connect is 0.80, and for Co-Design Workflow is 0.77.  

 

Altogether, EFA and CFA results suggest the tasks fit a 3-function model, and the 

structure of task-function relationships fit the hypothesized Detect, Connect, and Co-
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Design Workflow functions. Each item’s associated function is indicated in Appendix I. 

A detailed table comparing all model versions can be found in Appendix M. 

 
 

Table 8a. Goodness-of-Fit for the Final 23-item Model Versus Initial Model.  
 
Cronbach’s alpha Initial Model Final Model 
Overall 0.91 0.90 
Detect  0.78 0.78 
Connect  0.83 0.80 
Co-Design Workflow  0.79 0.77 
Table 8b. Composite Reliability for the Final 23-item Model Versus Initial Model. 
 
3. Second-Order CFA  

I conducted second order CFA using the final 23-item model to assess whether 

function-based worker roles exist. If the roles are real and are based on the function(s) 

carried out by workers, a second-order CFA should be able to categorize survey 

responses by grouping functions.  

 

I tested the theory-based model and four alternative versions using second order 

CFA (see Appendix N for more information on each version), but none of the versions 

tested were able to produce convergence. Based on solutions described in the Stata 

manual, I followed up each version by investigating whether the problem is due to 

unidentified model or low starting value, and the issue is low starting value (StataCorp, 

Goodness-of-fit Indices Initial Model Final Model 
Chi-square chi2(227) = 322.77,  

p < 0.001 
chi2(347) = 
610.82,  
p < 0.001 

RMSEA 0.065 0.048 
CFI 0.837 0.923 
TLI 0.822 0.915 
SRMR 0.069 0.059 
Coefficient of Determination (CD)  0.971 0.969 
AIC  5513.8 4620.6 
BIC  5792.1 4850.9 
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2017). I then proceeded to set a higher starting value for the variables with variance of 

error variable going to 0—in all the versions I tested, either the Detect error or Connect 

error go to 0.  

 

Unfortunately, the models still could not converge despite higher starting value 

for specific variables. Assigning a higher starting value for Detect would lead to the 

Connect function’s variance of error going to 0, and once Connect and Detect both have 

higher starting value, the Detect function’s variance of error would be going to 0 again. 

One possible explanation of this is the model is too complex. An alternative explanation 

is the functions simply do not lead to any meaningful second order model. Qualitative 

analysis findings supports the latter explanation: most key informants are carrying out 

some tasks within each function. If there are indeed role differences within the Social 

Needs Workforce, the difference in roles are not solely based on functions.  

 

4. Latent Class Analysis  

Latent class analysis (LCA) groups the survey respondents instead of survey 

items. As a result, LCA results are sample-specific. The grouping is based on the 

respondents’ underlying chance of performing survey tasks. Based on the final 23-item 

model of the first-order CFA, I conduct an LCA to assess whether respondents can be 

grouped into the hypothesized roles.  

 

LCA models with 2 classes and 3 classes have similar model fit according to their 

AIC and BIC values. I also tested models with 4 or more classes. However, these models 
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could not converge, and I decided not to continue pursuing models with higher number of 

classes. For both the 2-class model and the 3-class model, model fit improves when 

adjusted for respondent age group and gender. The 2-class model is aligned with my 

hypothesis of two function-based roles. Therefore, I moved forward with the LCA using 

2 classes.  

 

a. Classes based on chance of task completion instead of functions performed 

If my hypothesized “roles” were found in this sample and the LCA yielded 

respondent groupings matching our hypothesized function-based roles, the result would 

have shown one group with high chance of completing Detect tasks, one group with high 

chance of completing Connect tasks, and both groups having a moderate to high chance 

completing Co-Design Workflow tasks.  

 

On the other hand, if the hypothesized function-based roles could not be found in 

this sample, I expected to find the two groups having random chances of completing 

tasks or the LCA simply could not yield any result.  

 

The LCA result yielded an unexpected pattern: the two latent classes identified do 

not differ in performance of specific functions. Rather, the two classes are differentiated 

by overall levels of task completion for cross-sector service coordination. The High Task-

completion class has a mean coefficient of at least 0.37 for each task while the less 

engaged class has a mean coefficient of at most 0.40 for each task. The High Task-

completion class yields a higher regression coefficient with every single task. The 
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difference of the two classes is visualized in Figure 7, and the mean function scores for 

each class are displayed in Table 9.  

 

 
Figure 7. Latent class analysis found 2 classes: one class performs all the tasks at a much 
higher rate than the other class. Value on y-axis denotes the likelyhood respondents in a 
given class performs the corresponding task. Y-axis value denotes the chance respondents 
of either class would select yes for the corresponding task on x-axis. 
 
Class N (%) Detect Connect Co-Design Workflow 
High Task Completion 70 (38.7%) 0.72 0.69 0.59 
Low Task Completion 111 (61.3%) 0.22 0.19 0.19 
All 181 (100%) 0.41 0.38 0.35 
Table 9. Mean function scores (out of 1.0) for each task-completion class. 
 
5. Predictive Validity 

LCA found two classes of respondents differ in overall task-completion level 

instead of function-based roles. As a result, predictive validity methods need to be 

revised to reflect the LCA findings. The original plan for assessing predictive validity 

was to first use regression analysis to find association between occupations and functions, 

identifying the role each occupation is likely associated with, and then compare the 
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predicted role against the occupation-role relationship identified using a second set of 

regression analysis.  

 

Instead, I use the occupation-function regression analysis to form prediction of 

whether each occupation, within the sample, is likely to be associated with the High 

Task-completion class. Then compare the prediction to the results of occupation versus 

task-completion class regression analysis. Finally, I conduct a second set of analyses, 

replacing occupations with self-identified teams, which have higher number of 

respondents and are more likely to yield statistically significant results.  

 

Analysis shows that uniform regression coefficient signs (positive versus  

negative) across functions in relation to occupations/teams can, in fact, predict regression 

coefficient signs for task-completion class. Predictive validity for the tools is thereby 

established. Detailed decision process and full tables of regression coefficients can be 

found in Appendix O. 

 

G. Hypothesis Assessment and Tool Validation Conclusion 

I confirmed the existence of functions Detect, Connect, and Co-Design Workflow 

as well as their relationships with individual task items. Through this process, the number 

of task items reduced from twenty-eight to twenty-three. The final model has sound 

theoretical foundation based on literature review and content validation. It also has 

adequate fit, as shown by factor analyses results. Although the sample size is smaller than 

initially desired, findings suggest the final 23-item model is a valid measurement tool for 
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the three factors. It is therefore appropriate to use the survey tool for data collection, 

assessment of task-completion with functions, and conduct the quantitative analyses I 

present in the next chapter.  

 

I could not find the hypothesized function-based roles using either second-order 

CFA or the LCA. Second-order CFA’s inconclusive results suggest if roles do exist, they 

are less likely strictly based on functions. LCA’s application is sample-specific, which 

means roles do not exist in our sample, but they could exist in other organizations.  

 

Despite not finding function-based roles, I found task-completion classes using 

the LCA. This is an important finding. The task-completion classes show that even 

among workers who practice cross-sector service coordination, there is a clear divide 

between those who are highly engaged in multiple aspects of the work and those that are 

much less engaged. In the next chapter, I discuss the difference between “task  

completion” and “time spent”, further demonstrating the value for assessing worker task 

completion.  
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Chapter 7: Phase 3 Quantitative Analysis – Survey Data 
Analysis Results 
 
A. Introduction 

In Chapter 6, I demonstrated the validity of the 23-item survey tool and the 

relationships between tasks and the three functions. Although I was not able to find 

function-based roles, the validation process shows that LCA can be used to identify high 

versus low task-completion classes among the Health-Related Social Needs Workforce.  

 

In this chapter, I analyze survey data using tasks, functions, and task-completion 

classes to show how function-based lens can shed light on new insights. I will also assess 

the extent to which task-completion class is useful. These findings can help organizations 

assess their cross-sector service coordination practices and identify opportunities to help 

their social needs workforce succeed. The findings below are not meant to be 

generalizable. They are representative only of the survey respondents.  

 

B. Defining Task-completion Class 

The LCA assessed underlying relationships among respondents in the sample pool 

for this study. The analysis grouped respondents into two groups: one group, the High 

Task-completion class, has a higher chance of completing every task in the cross-sector 

service coordination process while the other group, the Low Task-completion class, has 

lower chance of doing so.  
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“Task completion class” and “time spent” are different. “Time spent” has its own 

question in the survey and is the self-reported proportion of work time in a typical week 

spent on performing the tasks. A High Task-completion class member may be performing 

many different tasks, but it does not necessarily mean they are spending more work time 

coordinating cross-sector services. 

 

I further explore the difference by calculating the regression coefficient between 

High Task-completion class and “time spent” using an ordinal logistic regression. “Time 

spent” is the dependent variable and “High Task-completion Class” is the independent 

variable. The regression shows no statistically significant relationship between High 

Task-completion class and self-reported “time spent”. In other words, High Task-

completion class and Low Task-completion class members are spending an overall 

similar proportion of work time coordinating cross-sector services. The difference of the 

two classes is, therefore, the variety of tasks performed.  

 
 Regression Coefficient 

with More Time Spent 
Standard 
Error 

High Task-completion Class -0.053 0.32 
Covariates   
Age Group -0.027 0.14 
Gender -0.44 0.33 
State 0.088 0.093 
Setting 0.048 0.066 
Table 10. Ordinal logistic regression with time spent performing cross-sector service 
coordination tasks as dependent variable and High Task-completion Class membership as 
independent variable. No statistically significant relationship was found. 
 
C. Function Scores and Time Spent  

Cross-sector service coordination practice among survey respondents can be 

further investigated by assessing the relationships between function scores, i.e. task 
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completion with a specific function, and “time spent”. I conducted an ordinal logistic 

regression with “time spent” as the dependent variable and function scores as 

independent variables. The regression analysis shows higher Detect score is associated 

with less “time spent”. Higher Co-Design Workflow score, on the other hand, is 

associated with more “time spent” on performing the tasks. These two relationships are 

statistically significant, and they go in opposite directions. In other words, survey 

respondents who are highly engaged in Detect tasks are more likely to spend smaller 

proportion of work time coordinating cross-sector services, while those highly engaged in 

Co-Design Workflow are likely to spend larger proportion of work time addressing 

patient social needs. I further investigate function scores and “time spent” for specific 

occupations and teams in Section E to examine the reason behind this phenomenon. 

 Regression Coefficient 
with More Time 
Spent 

Standard Error 

Detect function score -1.95** 0.64 
Connect function score 1.04 0.71 
Co-Design Workflow 
function score 

1.53* 0.67 

Covariates   
Age Group -0.091 0.52 
Gender -0.42 0.49 
State 0.052 0.49 
Setting 0.093 0.52 
Table 11. Ordinal logistic regression with time spent performing cross-sector service 
coordination tasks as dependent variable and function scores as independent variable. ** 
p<0.01, * p<0.05 
 
D. Occupations Rarely Mentioned in Key Informant Interviews 

Several occupations and teams were barely mentioned by key informants, but 

survey data show that they are indeed involved in the cross-sector service coordination 

work. I investigate low-task-completion occupations with larger sample sizes here to 
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further assess their involvement with cross-sector service coordination: administrative 

clerks, administrators, medical assistants, the Front Desk team, and the Administrative 

Team. Occupations such as community health workers (CHWs) and Language 

Interpreters are of great interest, but unfortunately have too few respondents to allow 

meaningful analysis. 

 

The occupations and teams further investigated in this section are overall less 

engaged. Only 4.6% of the administrative clerks are part of the High Task-completion 

class. About 5.3% of medical assistants and 12.5% of front desk team are part of High 

Task-completion class. Administrators and the administrative team have higher 

proportions at 24.0% and 25.0%, respectively, that are part of the High Task-completion 

class. All of which are lower than the overall 38.7% of survey respondents in High Task-

completion class. Since all the occupations and teams studied in this section are relatively 

low in task completion, I will investigate their relationships with specific tasks instead of 

functions.  

 

1. Administrative Clerks, Administrators, and Medical Assistants 

Administrative clerks were not specifically mentioned in the key informants’ 

description of the cross-sector service coordination process. Based on this initial 

qualitative result, I did not pursue interview with an administrative clerk. However, 

survey responses show that many administrative clerks are indeed engaged in the work. 

Not only are they heavily involved with asking patients to complete a screening tool, they 

are also engaged in recording social needs in patient records and updating colleagues 
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about resources, as seen in Table 12. Although the proportion of administrative clerks 

engaging in the latter two tasks were less than the overall average, they are still rather 

high at 45.5%. Administrative clerks are also devoting a good amount of time 

coordinating cross-sector services, with 31.8% spending more than half of their work 

time addressing patient social needs. They are clearly part of the workforce, but they do 

not engage in a broad range of tasks. 

Task 
# 

Task Description Administrative 
Clerk % (N=44) 

Overall % 
(N=181) 

1 Ask patients to complete a screening tool 
(e.g. PRAPARE, SDQ, SEEK, Social 
Determinants Screener) for identifying 
patient/family social needs. 

45.5% 40.0% 

7 Record patient/family social needs in a 
patient record system, e.g. EMR or patient 
charts. 

45.5% 58.0% 

27 Update colleagues about new resources. 45.5% 50.8% 
Table 12. Administrative clerks are engaging in tasks even though their involvement was 
not described by key informants. 
 

Another occupation not mentioned by key informants is administrators. The 

results show that Administrators have much higher involvement with Task #13 and Task 

#28 compared with the overall sample. Forty-eight percent of the administrators 

responding to the survey spend more than half of their work time coordinating cross-

sector services. 

 
Task 
# 

Task Description Administrators 
% (N=25) 

Overall 
% 
(N=181) 

13 Directly assist (provide tangible next-step, e.g. 
starting paperwork) patient/family address 
administrative, legal, language, financial, or 
other barriers to access non-medical services. 

52.0% 37.0% 

28 Participate in cross-sector coalitions or 
community advisory boards to improve the 
process of addressing patient social needs. 

44.0% 26.5% 
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Table 13. Administrator survey respondents have especially high involvement with 
directly assisting patients and participating in community-based activities for co-
designing workflow. 
 
 Finally, medical assistants are minimally mentioned by the key informants. They 

are highly involved with Task #5 and Task #18. About 52.6% of the medical assistants 

responding to the survey spend 50% or more of their time coordinating cross-sector 

services.  

Task 
# 

Task Description Medical 
Assistants % 
(N=19) 

Overall % 
(N=181) 

5 Ask patients/families about their social needs by 
following topics listed in the electronic medical 
records (EMR) system. 

57.9% 41.4% 

18 Track patient status and outcome by 
communicating (e.g. phone, email, fax) with 
non-medical service providers WITHIN your 
organization. 

47.4% 44.2% 

Table 14. Medical Assistant survey respondents have especially high involvement with 
asking patients about social needs following EMR prompts and tracking patient status 
within organization. 
 
2. Front Desk Team and Administrative Team 

Sixty percent of the Front Desk team is comprised of administrative clerks. 

Therefore, it is not surprising to find front desk team having a high proportion of 

members engaging in the same tasks as administrative clerks. The front desk team was 

mentioned by key informants, although the mention was minimal, as team members that 

help initiate the whole process by asking patients to complete the screening forms during 

check-in. Thirty-five percent of the front desk team spends at least half of their work time 

coordinating cross-sector services. 

 
Task 
# 

Task Description Front Desk 
Team % 
(N=40) 

Overall % 
(N=181) 
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1 Ask patients to complete a screening tool (e.g. 
PRAPARE, SDQ, SEEK, Social Determinants 
Screener) for identifying patient/family social 
needs. 

57.5% 40.0% 

7 Record patient/family social needs in a patient 
record system, e.g. EMR or patient charts. 

52.5% 58.0% 

27 Update colleagues about new resources. 45.0% 50.8% 
Table 15. Front desk team survey respondents are engaging in tasks even though their 
involvement was not described by key informants. 
 

The administrative team is comprised of about 39% administrators and 39% 

administrative clerks. The administrative team’s participation in specific tasks is mostly 

less than the overall average with the exception of Task #13 and Task #18. About 36.1% 

of the administrative team spends more than half of their work time coordinating cross-

sector services. 

Task 
# 

Task Description Administrative 
Team % (N=36) 

Overall 
% 
(N=181) 

13 Directly assist (provide tangible next-step, e.g. 
starting paperwork) patient/family address 
administrative, legal, language, financial, or 
other barriers to access non-medical services. 

44.4% 37.0% 

18 Track patient status and outcome by 
communicating (e.g. phone, email, fax) with 
non-medical service providers WITHIN your 
organization. 

44.4% 44.2% 

Table 16. Administrative team survey respondents are engaging in tasks even though 
their involvement was not described by key informants. 
 
3. More Time Spent on the Work, but Mostly on Specific Tasks 

Only 2 out of 44 administrative clerks (4.6%), 5 out of 40 front desk team 

members (12.5%), 6 out of 25 administrators (8.6%), and 1 out of 19 medical assistants 

(5.3%) are members of the High Task-completion Class. However, they are spending 

larger than average proportion of work time coordinating cross-sector services. As seen 

in figure 8, higher proportion of administrators and medical assistants are spending 26% 
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or more time engaging in the work compared with the overall average. There’s also a 

much higher proportion of administrative clerks spending 26-75% of time engaging in the 

work compared with the average. 

 
Figure 8. Administrative clerks, administrators, and medical assistants are reporting 
higher proportion of time spent on cross-sector coordination compared to the overall time 
spent. 
 

Together, Figure 8 and Tables 13-17 suggest that administrative clerks, 

administrators, and medical assistants are spending much of their time contributing to 

very specific tasks.  

 

E. Occupations and Teams Associated with High Task-completion Class 

Unlike occupations and teams investigated in Section E, physicians, social 

workers, medical team, social work team, and behavioral and mental health team within 

this sample are all highly engaged with coordinating cross-sector services. High Task-

completion allows analysis to be conducted using functions instead of specific tasks. 
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1. Social Workers and Physicians Show Behave Differently 

As seen in Appendix O: Predictive Validity’s Tables 1 and 3, Physicians have the 

greatest positive and statistically significant regression coefficient with the High Task-

completion class. Physicians also have statistically significant direct relationships with 

each of the three functions. This is contrasted by their time spent; most physicians  

(61.9%) spend less than 25% of their time engaging in the work. In other words, 

physicians spend a small amount of time engaging in a wide range of tasks to coordinate 

cross-sector services.  

 

Social workers also have statistically significant positive relationships with each 

of the 3 functions as well as the High Task-completion Class. In terms of time spent, 

social workers are more evenly spread across with about half (52.2%) spending less than 

half of work time coordinating cross-sector services.  

 
Figure 9. Most physicians spend less than 25% of their time on cross-sector service 
coordination while social workers are split into two extremes. 
 

Taking a closer look at physician versus social workers for the function mean 

scores, social workers have a consistent mean score across the three functions while 

physicians as a group is much more engaged with Detect compared with Co-Design 
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Workflow. As seen in Table 17, this is aligned with the overall pattern of higher Detect 

score and lower Co-Design Workflow score. Social workers, on the other hand, have a 

higher Co-Design Workflow mean score, which goes against the overall pattern.  

 N (%) Detect Connect Co-Design 
Workflow 

Physician 21 (11.6%) 0.86 0.65 0.51 
Social Worker 23 (12.7%) 0.64 0.67 0.68 
Overall 181 (100%) 0.41 0.38 0.35 
Table 17. Mean scores of each function for physicians, social workers, and the overall 
sample. Social workers are evenly engaged with all three functions while physicians are 
much more highly engaged with Detect and less engaged with Co-Design Workflow.  
 
2. Medical, Social Work, and Behavioral and Mental Health Teams  

As seen in Figure 10, medical team exhibits a similar pattern for “time spent” as 

physicians, with almost half (49.3%) of the Medical team concentrated in the “25% or 

less” category. Social work and behavioral and mental health teams spend relatively more 

time addressing patient social needs. In fact, they each spend more time than the overall 

average.  

 
Figure 10. Much of the medical team spend less than 25% of their time on cross-sector 
service coordination while behavioral health and mental health team is mostly split into 
either less than 26% or between 51 and 75%. Most of social work team spends 50% or 
less engaging in the work. 
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 As seen in Table 18, Social Work team is evenly engaged with all three functions 

while Medical team and Behavioral Health and Mental Health (BHMH) team are more 

engaged with Detect and less so with Co-Design Workflow. All three teams, however, 

are more highly engaged in each function compared with the overall sample.  

 
 N (%) Detect Connect Co-Design 

Workflow 
Medical Team 73 (40.3%) 0.53 0.46 0.41 
Social Work Team 32 (17.7%) 0.49 0.49 0.49 
Behavioral Health & Mental Health 
Team 

29 (16.0%) 0.55 0.51 0.44 

Overall 181 (100%) 0.41 0.38 0.35 
Table 18. Mean scores of each function for Medical team, Social Work team, Behavioral 
Health and Mental Health team, and the overall sample. Social Work team is evenly 
engaged with all three functions while the other two teams are more engaged with Detect 
and less engaged with Co-Design Workflow.   
 
F. Coordinating Within vs. Outside the Organization 

Data on tasks alone can yield meaningful results as well. In this section, I 

highlight the contrast between tasks conducted WITHIN the organization and OUTSIDE 

the organization.  

 

I used T-tests to assess the differences between tasks involving team members 

WITHIN the organization and service providers OUTSIDE the organization. As shown in 

Table 19, each set of tasks, except for referral to non-medical services, have statistically 

significant higher proportion of responses for conducting the tasks WITHIN the 

organization. This is not surprising, considering much of the known infrastructure 

facilitating communication and coordination are within organizations, e.g. EMR, close 

physical proximity, team huddles, and departmental meetings. In Chapter 8 Section A2, I 

further discuss the implication of this difference. 
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Task #s Tasks Within Outside T-test P-value 
 

11 vs 12 Refer patient/family to a non-
medical service. 

41.4% 39.6% p > 0.05 (not 
statistically 
significant) 

18 vs 19 Track patient status and outcome by 
communicating (e.g. phone, email, 
fax) with non-medical service 
providers. 

44.2% 27.6% p < 0.001 

22 vs 23 Communicate informally with non-
medical service providers to discuss 
how to address patient social needs. 

42.0% 29.8% p < 0.001 

24 vs 25 Meet with non-medical service 
providers to improve the process of 
addressing patient social needs. 

45.9% 25.4% p < 0.001 

Table 19. Tasks comparison for Connect and Co-Design Workflow within organization 
versus with external service provider.  
 
G. Quantitative Findings Conclusion 

In this chapter, I conducted quantitative analyses to further analyze survey data 

using task-completion class, function scores, tasks, time spent, occupations, and teams. 

Results are only representative of the survey sample. 

 

Quantitative analysis results show that High Task-completion class membership is 

not associated with spending more time coordinating cross-sector services. Function as a 

category of analysis helps specify the relationship between “task completion” and “time 

spent”. The analysis shows high Detect score is associated with less “time spent” and 

high Co-Design Workflow score is associated with more “time spent”.  

 

When I included occupations and teams in the analysis, I found occupations 

highly correlated with Low Task-completion class spend much of their work time 

focusing on specific cross-sector service coordination tasks. Physicians are highly 
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engaged with all three functions, and are especially highly engaged with Detect despite 

spending smaller proportion of their work time engaging in the work. Social workers, on 

the other hand are highly engaged and evenly engaged with each of the three functions.  

 

In the next chapter, I discuss practice and policy implications as well as 

recommendations for future research.  
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Chapter 8: Discussion 
 
A. Answering Research Question 1 

The first research question is “How well do the tasks found in literature reflect the 

workers’ experience with coordinating cross-sector services?” I asked this question 

because existing literature tend to focus on small aspects of cross-sector service 

coordination instead of the whole process. I wanted to study cross-sector service 

coordination with a comprehensive approach and from the perspective of workers who 

engage the work daily. 

 

Key informants who participated in the Phase 2 qualitative study recognize the 

importance of addressing patient social needs. They understand that unaddressed social 

needs can negatively affect health and wellbeing of the patient as well as their families. 

When they conceptualize the work, many perceive it as identifying needs and linking 

patients to appropriate resources. In other words, Detect and Connect functions are at the 

forefront of their minds when conceptualizing the work. Case-by-case Co-Design 

Workflow tasks tend to be a given if workers have existing relationships with non-health 

service providers or if it is an internal referral, but otherwise not thought of. When 

workers have no existing relationship with non-health service providers, patients and 

families are the sole source of information for status updates on whether their social 

needs have been addressed. Several key informants expressed the desire to do more, but 

they often do not have the necessary time or state of mind due to patients having health 

issues that require immediate attention and take up all the time allowed in a session. 
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As described in Chapter 5 Section C4, health care workers use all kinds of 

methods to communicate with team members. Variations in communication style can be 

dependent on the size of the team, the physical location of the team (centralized versus 

dispersed), and individual preferences. Medical providers revealed in interviews that they 

communicate somewhat differently with fellow team members when coordinating cross-

sector services. This is because the objective for the communication is to obtain tangible 

assistance for performing Connect tasks. In comparison, when communicating for strictly 

medical issues, their objective is to seek insight and advice, or as one physician puts it, 

“need help, like, cracking the case” (KI04).  

 

In the sub-sections below, I discuss specific findings related to worker 

experiences that could inform practice and policy initiatives supporting the work.  

 

1. Critical Skills and Resources Not Seen in Literature 

Literature included in my review (Chapter 2) mostly studied tangible strategies to 

support workers who coordinate cross-sector services, such as new screening tools or 

approaches. Workers at the three data collection sites are indeed using these tools and 

approaches, or alternative tools developed by their own organization.  

 

However, the most commonly referenced approaches were not seen in the 

reviewed literature and do not quite fall under tangible tasks that can be easily defined in 

a workflow. One such approach is using critical thinking during conversation with 
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patients and families to catch previously undisclosed social needs. This is not so much a 

task, but a skill and an intuition that workers need to develop.  

 

Another important element of the work is relationship with colleagues both within 

and outside of the organization. Relationship is the foundation that would affect whether 

Co-Design tasks are carried out. There is, however, little in the reviewed literature that 

examines best practices and policies for building these person-to-person relationships, 

especially for frontline workers.  

 

One noteworthy approach mentioned by key informants is: relying on social 

needs categories already in existence in the EMR—often as part of the Well Child Visit 

information collection—to prompt Detect for social needs. Workers are adapting to the 

lack of ideal technology, e.g. EMR-based tools such as PRAPARE, by re-purposing 

information they would collect anyway. Existing literature mostly highlighted individual 

technological innovation that can be adopted to enhance the workflow. However, it is just 

as important to begin studying best practices for consolidating and aligning all the 

different patient needs data that have already been collected. A streamlined and 

systematic Detect process will not only reduce redundancy, it can help avoid re-

traumatizing patients by minimizing the re-telling of adverse experiences (Rothschild, 

2000). 
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2. Tasks for Coordinating Services Within vs. Outside the Organization 

Higher proportion of workers are engaged in coordination work within 

organizations compared with outside the organization. This is not surprising, considering 

communication infrastructure such as EMR, close physical proximity, and some form of 

workflow—even if not completely formalized—exist within organizations to facilitate 

the work. Coordination with community-based resources outside of the organization 

requires established interpersonal relationship between not just the leaders or 

administrators, but the appropriate frontline workers at each organization. 

 

3. Organizational Support to Improve Cross-sector Service Coordination 

Existing literature does not show the magnitude of top-down influence 

organizations can assert on teams, workers, and even patients. As seen in Chapter 5 

Section C5’s examples, if an organization chooses to enhance its coordination of cross-

sector services, it can indeed impact both worker and patient behaviors to more 

effectively address HRSNs. We also saw an example of the opposite—a new owner of 

health centers choosing to ignore patient social needs. The result was workers as well as 

patients changed behavior accordingly, and the needs remain unmet. From the workers’ 

perspective, organizational support is critical for them to engage in cross-sector service 

coordination.   

 

B. Answering Research Question 2 

The second research question is “Are the three functions (Detect, Connect, Co-

Design Workflow) and two roles (TSEs and Connectors) valid in real health care 
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practice?” Functions are theoretical groups of tasks carried out to coordinate cross-sector 

services, and roles are workers’ relative identities in relation to other team members when 

engaging in this work. Based on the data in this study, I found the functions are valid, but 

the function-based roles are not. 

 

1. Functions are Valid 

 My findings from both the qualitative theme analysis and the CFA suggest that 

the three functions are valid in real health care practice. Detect, Connect, and Co-Design 

Workflow are indeed the three main functions that the tasks performed by health care 

workers are intended to achieve.  

 

2. Function-based Roles are Not Valid in the Current Sample 

The roles (TSEs and Connectors), however, are not valid based on data collected 

in this study. As key informant interviews have revealed, practice variations have less to 

do with whether the worker’s training or licensure prepared them to perform one function 

more than another. Almost every worker engaged in coordinating cross-sector services 

perform all three functions. Since Latent Class Analysis (LCA) is sample-specific, the 

hypothesized function-based roles could exist in other organizations.  

 

One reason roles do not exist in this sample is that Detect is currently necessary at 

all stages of the workflow to ensure patients reveal as much social needs as possible. 

Almost all workers engaged in cross-sector service coordination also perform Connect 

and Co-Design Workflow tasks. The difference among workers is the extent to which 
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they perform the tasks. If in the future, organizations standardize the process and create 

internal policies regulating the functions allowed to be performed by different 

qualifications, function-based roles may arise.  

 

What I found, instead of function-based roles, were two distinct classes of 

workers differentiated by their level of task completion. High Task-completion workers 

on average perform more than half of the tasks for each function while Low Task-

completion workers on average perform about 20% of the tasks for each function.  

 

 In Figure 11 below, I illustrate a revised visualization of the relationships between 

task, function, and class. Tasks and functions are about the work involved in coordinating 

cross-sector services while classes, in red, are about the workers performing tasks and 

functions. Tasks are grouped into the three underlying Functions—Detect, Connect, and 

Co-Design Workflow—as hypothesized. Two mutually exclusive classes were found in 

this specific sample. High Task-completion class members have a higher chance at 

performing each task. This is visually represented with the larger proportion of tasks and 

functions circled in High Task-completion class. 

 

 
Figure 11. Revised visual representation of realtionships between task, function, and 
class.  
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3. Possible Explanations for Task-completion Classes 

I investigated further and found occupations as a factor affecting task completion. 

Administrative clerks, administrators, and medical assistants are spending a lot of time 

engaging in specific tasks. In contrast, physicians spend less time but are highly engaged 

in a broader range of tasks.  

 

I originally hypothesized the role of Traditional Service Extender as someone 

who is highly trained in medicine, has the natural opportunity to engage in Detect in 

medical encounters, but then allows other team members—Connectors—to take over for 

Connect. In this sample, this hypothesis is proven wrong. Physicians are indeed highly 

engaged in Detect, but they are also highly engaged in Connect and Co-Design Workflow. 

Their mean Detect score is 0.86, meaning on average the physicians responded to the 

survey are engaging in 7 out of the 8 possible Detect tasks. However, their mean Connect 

score is 0.65 and mean Co-Design Workflow score is 0.51, each much higher than the 

mean scores for the overall sample.  

 

This finding leads to two immediate follow-up questions. First, why are 

physicians engaging in such a broad range of tasks in their limited amount of time 

dedicated to the cross-sector service coordination work while others, like medical 

assistants and administrators, spend so much time on very confined range of tasks? 

Second, how can tasks be better distributed among team members—assuming the 

distribution seen in the current sample is not optimal? 
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In this section, I provide a possible explanation to these follow-up questions. 

Further research is needed to verify its accuracy. 

 

A possible explanation is the combined effect of the work being in its early stages, 

the medicalization of cross-sector service coordination, and the physician-centered power 

structure within the health care sector (Riska, 2009). Key informants talked about the 

work being in its early stages of formalization: workflow is not standardized, and new 

initiatives are being put in place to systematize the work. Since the work is not 

standardized, responsibilities and workflows are not well established, and tasks not 

directly assigned to individual workers would end up being performed by those with the 

autonomy to carry them out. Within health care organizations, the structure is set up so 

that physicians are constantly involved in all levels of the patient’s treatment (Baeza, 

2004). As social needs become medicalized, it would then be reasonable to find 

physicians—who have relatively greater autonomy than the rest of the team—carrying 

out tasks across the board while medical assistants and administrative clerks focus on 

very specific tasks (Klegon, 1978, Riska, 2009; Zola, 1972). Physicians may also feel 

responsible for ensuring patients are accessing the resources they need. Recent studies 

found physicians experiencing less burnout if they perceive their clinic to have high 

capacity at addressing patient social needs (De Marchis, 2019; Pantell, 2019). If they 

perceive the clinic does not have high capacity, they may feel responsible to be directly 

involved in more tasks. This is supported by one physician key informant stating they 

would engage in Connect tasks if they think they can accomplish the task ”faster” (KI02). 

Since the power structure in health care sector is largely based on professional 
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competence instead of bureaucratic hierarchy, it can also explain the limited task 

completion of administrators—who may have higher bureaucratic authority but less 

expertise in patient care—compared with physicians (Baeza, 2004).  

 

C. Policy and Practice Implications 

1. Building a Cross-Sector Service Coordination Team 

In the De Marchis (2019) study, capacity for addressing social needs is defined as 

“My clinic has the resources, such as dedicated staff, community programs, resources or 

tools to address patients' social needs”. What physicians need for reducing burnout is 

perceiving their clinic has the capacity to adequately address social needs, not necessarily 

their direct involvement. This means health care organizations need to have not only 

dedicated staff, but trust established between physicians—as well as other highly engaged 

occupations—and workers currently with low task completion but have the potential to 

expand their responsibilities. In the same regard, what physicians need are not merely the 

availability of community programs, but a stable relationship between the clinic’s staff 

and these programs—with status updates communicated to high task-completion 

occupations to assure them that patients are receiving the non-health services they need.  

 

To build up the capacity for cross-sector service coordination, health care 

organizations need to increase autonomy for staff who are lower on the professional 

hierarchy so they can increase task completion. Organizations ahead of the curve may 

serve as testing grounds, and they have the opportunity to wield influence over practice in 

the field (Abbot, 1988; Poghosyan, 2013). At data collection sites for this study, the rise 
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of dedicated personnel such as parenting specialists and family service associates is a 

promising start: a trusted member of the health care team with the autonomy to build 

relationship with community partners and dedicate their focus on coordinating cross-

sector services. Other members of the health care team; including administrative clerks, 

health coaches, and community health workers; could increase task completion as well. 

Using the tool developed in this study, organizations can work with frontline staff to 

create ideal distributions of tasks and regularly assess task completion as changes are 

implemented. 

 

2. Use of the Validated Tool for Organizational Practice Change 

The survey tool has been validated for assessing individual, team, and 

organizational task completion for coordinating cross-sector services. Data collected 

using this survey tool can be analyzed for “who does what”, task completion for specific 

functions, and overall task completion. Health care organizations can use the findings to 

inform strategies and better support staff who are addressing patient social needs. 

 

This is a tool for planning and development. It is therefore recommended that all 

staff members respond to the survey and be identified, providing as much information as 

possible for discussions on distribution of tasks and for co-designing workflow. 

Additional information such as worker departments and shifts could also be collected for 

analysis. 
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a. Functions  

The three functions—Detect, Connect, and Co-Design Workflow—are the three 

essential components for effective coordination of cross-sector services. Survey data will 

provide insight on task completion variations across workers and teams. Practice change 

can then be implemented to increase task completion for specific functions among a 

targeted group of workers.  

 

Key informants provided some examples for improving care quality and 

enhancing cross-sector service coordination. One example is to co-locate with non-health 

services, which will allow for warm handoff and increase worker awareness of the 

resource, therefore improving their ability to Connect. This is, of course, only realistic in 

very specific instances, such as the Woman Infant and Children (WIC) offices co-located 

at Children’s National clinical sites in Washington, DC. Another example is to dedicate 

time for building relationships with external service providers and hold internal debriefs, 

which will help workers become comfortable making referrals to trusted community-

based resources, therefore enhancing Co-Design Workflow. A third example is to provide 

motivational interview training for Detect, which not only helps workers become 

comfortable asking questions about social needs, but could also help patients disclose 

social needs earlier on in the workflow.  

 

b. Level of Task Completion 

Instead of function-based roles, I found two classes of workers with distinct 

differences in their levels of task completion across all three functions. Health care 
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organizations similar to this study’s data collection sites—organizations that are already 

paying attention to addressing patient social needs but are still working toward 

formalizing systematic approaches—may find the same results.  

 

Identifying task completion classes among workers can be useful. As seen in 

Chapter 7, this piece of information helps identify specific teams or individuals with 

overall low or high task completion. Combined with “time spent”, it helps identify 

workers with the potential to increase or decrease task completion. As discussed in 

Section C1 above, the ideal composition of High Task-completion class could be 

different from its current membership. Organizations may want to help Physicians 

decrease task completion and reduce burnouts by elevating task completion among the 

administrative team, while ensuring results are communicated to physicians in a timely 

manner, closing referral loops. 

 

Task-completion class’s usefulness as a variable is limited on its own. In my 

analyses, task-completion class requires intersection with other variables: time spent, 

occupation, or self-identified team to produce meaningful finding. In other words, task-

completion class can enrich analysis, but is not a meaningful standalone variable. 

 

c. Tasks  

The list of tasks helps organizations and health care teams assess their current 

practice norms. Survey results for individual tasks can help pinpoint gaps between the 
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organization’s expectation in worker activity and the actual practice. Organizations can 

then respond with targeted strategies such as skills trainings and financial incentives.  

 

Tasks can change over time as new technology and approaches are created. The 

list of tasks should be updated and validated periodically. They can also be modified if an 

organization has specific practices not already included in the survey. Health care 

organizations can follow the methods described in this dissertation to assess the validity 

of their revised survey tool.  

 

3. Legislative and Regulatory Policy Supports  

a. Integration of health-related social needs and behavioral health needs 

As seen in Chapters 4 and 5, patient social needs and behavioral health needs are 

often linked. Policies supporting health care organizations to comprehensively address 

physical health, behavioral health, and social needs could help organizations implement 

systematic solutions. Initiatives pushing for integration of care for physical health, 

behavioral health, and social needs are already occurring. For example, Centers for 

Medicare and Medicaid Services’ (CMS) Integrated Care for Kids (InCK) model is a 

demonstration exploring such integration (CMS, 2018). Findings from this study further 

emphasizes the importance to make sure care for social need is included in the integration, 

and that it is systematically addressed as health care organizations provide care for 

patients. 
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b. Skill training support in addition to standardized tools 

New screening tools and updates to existing tools have been introduced since I 

conducted the initial literature review for this study. For example, the American 

Academy of Family Physicians (AAFP) introduced a social needs screening tool as part 

of their EveryONE project (AAFP, 2018). The tool is available in short- and long-forms, 

and can be downloaded in 7 different languages. CMS has also released a follow-up long-

form AHC-HRSN screening tool after the initial release of a 10-item tool back in 2017 

(CMS, n.d.; Billioux, 2017).  

 

Development and release of these screening tools on a national scale helps 

standardize the Detect workflow within health care teams. Efforts moving towards 

standardization include University of California, San Francisco’s Social Interventions 

Research and Evaluation Network (SIREN) recently released a screening tool comparison, 

comparing 9 tools for all population and 4 tools specifically for children (Cartier, 2018). 

SIREN also collaborated with Kaiser Permanente to create the Systematic Review of 

Social Risk Screening Tools website, which helps stakeholders find the most appropriate 

screening tool for them (Kaiser Permanente, 2019a). 

 

However, as key informants have pointed out in this study, screening tools alone 

are often insufficient. Patients and families do not always disclose all their social needs 

while responding to screening tools. Skills for spotting hints of undisclosed HRSNs and 

techniques like motivational interview enhance health care workers’ ability to identify 
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additional social needs. Legislative and regulatory policies should provide the financial 

and training support to help health care workers obtain these necessary skills. 

 

c. Cross-sector communication and referral system 

Cross-sector communication and referral infrastructure, such as interoperable 

EMR or Health Information Exchange (HIE), are key to helping patients and families 

overcome barriers hindering referrals (Cantor, 2018). It tracks patient progress and 

automatically keeps all involved parties informed. It facilitates communication—casual 

and formal—that is critical for both Connect and Co-Design Workflow. Having regular 

communication with other service providers could also help build relationship and trust, 

which this study has found to be a key ingredient for successful cross-sector service 

coordination.  

 

There are existing platforms that can be further adapted and integrated with 

existing EMR systems, such as One Degree, Pieces Iris, and Aunt Bertha (Cartier, 2019). 

Kaiser Permanente recently announced the Thrive Local social service coordination 

initiative using the Unite Us platform (Kaiser Permanente, 2019b). Several key 

informants from Children’s National in Washington, DC mentioned using Aunt Bertha as 

a directory, but not for actual referral and tracking (KI02, KI03, KI04, KI05). Instead, 

Children’s National is the process of creating their own system for tracking patient 

progress. 
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An example of successful adaptation of existing platform to facilitate 

communication and referrals is Rogue Community Health, a federally qualified health 

center. Rogue Community Health has a cross-sector partnership for service coordination 

called Community Hub. Using the Lifespan platform, Rogue Community Health and its 

six community-based partners are effectively communicating, tracking referral progress, 

and closing referral loops. Having a tool like Lifespan in place allows them to focus on 

collaboration and produce results. About 82% of individuals served by the hub complete 

their referral appointments, and case managers are saving up to 4 hours a day on progress 

tracking and patient follow-up (Bair, 2019). 

 

 Perhaps the most intriguing policy example for social needs screening and service 

coordination platform is North Carolina’s Healthy Opportunities initiative, which sets up 

a single system for the entire state. This initiative is headed by the state government and 

funded using Medicaid 1115 waiver. To date, the initiative has standardized screening 

questions, field tested their state-wide service coordination platform called NCCARE360, 

and is actively working towards connecting services throughout the state by the end of 

2020 (NCDHHS, 2019a; NCDHHS, 2019b).  

 

d. Standardize competency and workflow 

In Section C1, I discussed the idea of organizations giving more autonomy to 

workers lower on the professional hierarchy to address patient social needs. Policies can 

support these innovations through standardizing competencies for workers to become 

qualified for Detect, Connect, and Co-Design Workflow regardless of their professional 
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background. Payment schemes can also be set up to reimburse health care organizations 

based on their functions performed, therefore encouraging organizations to go beyond 

asking patients to self-refer for Connect and actively participate in Co-Design Workflow 

with external partners. As the field continues to develop alternative payment models that 

aim to maximize the value of care, how to incentivize activity to fulfill all necessary 

functions should be considered (The Health Care Payment Learning & Action Network, 

2017). 

 

D. Methodology Application Beyond this Study 

1. Strengths of the methodology 

As demonstrated in the Answering Research Question 1 section, the 

methodological approach of incorporating all three analyses: thematic analysis, latent 

variable analyses (i.e. EFA and CFA), and latent class analysis provided comprehensive 

insight into the work of coordinating cross-sector services and the workers involved in 

addressing HRSNs.  

 

With the thematic analysis, I captured themes that are critical but were not seen in 

the literature. Qualitative research findings were also used to inform quantitative aspects 

of the research: from survey item generation to deciding the number of factors used in 

factor analyses, and theory-based item removal decisions. With latent variable analyses, I 

assessed the validity of conceptual “function” constructs that group the tasks performed 

by workers. Therefore, providing essential information about necessary skillsets and 

policies that would help the HRSN workforce succeed. Finally, using the latent class 
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analysis I confirmed a theme seen in key informant interviews—workers at data 

collection sites do not have different “function-based roles” as originally hypothesized. 

The LCA successfully grouped the respondents into different classes without using 

occupation as a category of analysis. Although the finding disproves my hypothesis, the 

methodology itself was proven useful for understanding the dynamics among workers 

engaged in the work. 

 

2. Time Spent is an Essential Variable 

Time spent coordinating cross-sector services is a variable included upon request 

by the Dallas data collection site. This variable ended up becoming essential for some of 

the quantitative analyses in Chapter 7, as it helped tease out “task completion” versus 

“time spent”, which led to the findings of occupations that spend a lot of time but are 

focused on specific tasks. Considering many of the low task-completion occupations 

were also minimally mentioned by key informants, it is highly likely that the work 

consumes much more resource than given credit for. This is a variable that needs to 

continually be tracked to shed light on the real cost for health care organizations to 

coordinate cross-sector services as well as any reimbursement issues that should be 

addressed. 

 

3. Workforce for Health 

One important priority for future health workforce planning is counting the real 

number of individuals contributing to build healthy and well communities through their 
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daily work, regardless of their occupational sector. Fraher (2017) calls this a shift from 

the traditional “health workforce” lens to the new “workforce for health” lens.  

 

This type of initiative is already occurring in the United Kingdom, where the 

“Wider Public Health Workforce” are being counted. They are defined as “Any 

individual who is not a specialist or practitioner in public health, but has the opportunity 

or ability to positively impact health and wellbeing through their (paid or unpaid) work” 

(Centre for Workforce Intelligence and Royal Society for Public Health, 2015). The 

initiative in UK uses occupation as a category of analysis and assigns one of three tiers of 

involvement to each occupation: “Active wider workforce”, “Interested wider workforce”, 

and “Unengaged wider workforce”. This approach, however, cannot take into account the 

varying levels of task completion within occupations. For occupations with large 

variability of task completion, such as those falling under the “Interested wider workforce” 

category, the methodology used in this dissertation study can be employed to develop 

instruments that provide “in-depth review of a segment of the wider workforce” (Kenth, 

2016). This methodology will help identify specific functions contributing to improve 

health and wellbeing, assess levels of task completion as well as time spent carrying out 

tasks, and inform policy design to support specific segments of the wider workforce.  

 

 In the US, amendment to federal code 42 C.F.R. § 440.130 in 2013 helped expand 

the personnel reimbursable for providing preventive services recommended by licensed 

practitioners, managed care organization are implementing initiatives to address social 

needs, and community health workers are increasing deployed to address patient social 
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needs (42 C.F.R. § 440.130, 2013; Burton, 2013; Martinez-Vidal, 2018). All of the above 

can benefit from the methodology in this study to further understand their cross-sector 

service coordination work and its workforce development and planning. 

 

4. Interprofessional Education and Practice 

The methodology used in this dissertation research can also be applied to identify 

functions for areas of practice in health care settings, including in the community setting, 

that are the most relevant to interdisciplinary teams. Identified functions can then be 

incorporated into professional education, providing flexibility for each interdisciplinary 

team to figure out how to work with teammates from different training backgrounds and 

what kind of “role”—contrasting relationship with each other based on functions 

performed—each person plays to leverage their individual strengths and expertise.  

 

Key informants for this study described the Grand Aides program at Children’s 

Health in Dallas, which provides an example of how tasks and functions can be delegated 

in an interdisciplinary team. The Grand Aides program has a core team made up of a 

nurse, a community health worker, and a medical assistant. By the time a family is 

enrolled in the program, some of their social needs have already been identified at a 

medical visit. The nurse on the Grand Aides team remotely interacts with families and 

performs additional Detect tasks for behavioral health and social needs using telehealth 

technology. The nurse serves as the lead for internal Connect and Co-Design Workflow 

with behavioral health and medical colleagues. The medical assistant and the community 

health worker, on the other hand, interact with families face to face, are physically 
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present in the communities, and take the lead for Connect and Co-Design Workflow with 

community-based resources as well as additional in-person Detect. One skill necessary 

for all the Grand Aides team members is the ability to quickly build rapport with families. 

As seen in this example, individual strength (e.g. build rapport), physical location, and 

professional training and expertise all factor into how the interdisciplinary team is formed 

and the division of tasks. Focusing on the functions that need to be carried out to assist 

families instead of the occupation makeup of a team allows the focus of interprofessional 

practice to shift from “which occupation should do what” to “who is the best person to do 

what”. In other words, occupation becomes one of the factors, but no longer the main 

factor.  

 

Function-focused learning models can be developed for school-based education, 

continuing education, or informal workplace education to optimize task division, 

communication style, and accountability within interdisciplinary teams. In her 2019 paper, 

Fraher called for countries to develop “new models of learning that are delivered in the 

context of practice and are responsive to the needs of patients, learners and the practice 

themselves” (Fraher, 2019). Findings from this study suggest that focusing on functions 

instead of occupations could be an essential ingredient for developing new learning 

models, and the methodology used in this study could be applied to develop such model.  

 

5. National Academy of Sciences, Engineering, and Medicine’s Social Care Report 

In September 2019, the National Academy of Sciences, Engineering, and 

Medicine (NASEM) released a report titled Integrating Social Care into the Delivery of 
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Health Care: Moving Upstream to Improve the Nation’s Health (NASEM, 2019). The 

report is based on consensus from experts in the field, and it identified five activity areas 

for health care system-level change to improve the integration of social care and health 

care: Awareness, Adjustment, Assistance, Alignment, and Advocacy.  

 

Among the activity areas, Awareness, Assistance, and Alignment closely 

resemble Detect, Connect, and Co-Design Workflow functions studied in this dissertation 

research. The report also points to workforce as one of the three key necessities for 

successful integration. This is an exciting convergence between national experts and the 

exploratory work conducted in this dissertation research. Additionally, my research takes 

one step further to identify—with support from mixed-methods data—the worker tasks 

that are part of the process and their specific association with Awareness, Assistance, and 

Alignment. Although the data and findings in this study are not generalizable, the 

methodology developed in this study can be replicated to further identify and verify tasks 

related to the activity areas on a national scale. The tasks can then lead to measurement 

development that inform the field on workforce, financing, and data—the three 

necessities for change in the report. 

 

E. Limitations 

Most of the limitations to this study were expected and have been discussed in the 

limitation section of the Methods chapter (Chapter 3 Section E). Here, I provide updates 

on the predicted limitations and two limitations that were not expected. 
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1. Phase 3 Sample is Small and disproportionate 

First is the small sample size for Phase 3. The maximum possible reach of the 

survey was 300 individuals, which is the commonly referenced minimum number for 

conducting a meaningful CFA. After 2 and a half months of data collection, I received 

181 completed responses with at least one task selected, which falls short of the ideal 

sample size. The number of survey responses are disproportionate from the three data 

collection sites, which minimized the generalizability of findings. Despite the smaller 

than commonly accepted sample size, the CFA yielded meaningful results that suggests a 

valid model with 23-items. Predictive validity analyses also showed that data collection 

sites, i.e. the “state” covariate, did not have a statistically significant effect.  

 

2. EFA and CFA Conducted on the Same Data 

An expected limitation related to the small survey sample size is that EFA and 

CFA used the same sample, which minimized CFA’s ability to provide confirmation on 

the number of factors. I previously provided reference on other researchers taking the 

same approach and was still able to reach meaningful results. I was able to reach 

meaningful results conducting EFA and CFA using the same data but would like to 

acknowledge this is not the ideal standard operating procedure. 

 

F. Future Research 

Researchers should build upon the initial findings of this research to further verify 

and validate the study results, explore the “workforce for health” angle within and outside 
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of health care settings, and study how function-based lens could provide paths to achieve 

equity within the workforce. 

 

1. Further Verification and Validation 

The study as it is designed should be replicated with larger samples and in 

different organizational contexts. It should be replicated in health care organizations with 

greater as well as less progress at systematically establishing workflow for address 

HRSNs. The study should also be replicated in health care organizations providing care 

for adult patients and whole families. The increased diversity of participating 

organizations will improve representation of findings.   

 

Results from replicate studies could further validate the survey tool and 

methodology, verify findings from this study, and may even find function-based roles in 

organizations that have made greater progress in standardizing cross-sector service 

coordination.  

 

Additionally, involvement in addressing social needs for occupations such as 

nurse and community health worker are of great interest to the field. A larger sample that 

allows deeper assessment of functions being performed by various occupations of interest 

would provide valuable information for researchers and policymakers alike. 
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2. Low Task-completion Occupations and Teams  

Occupations and teams that are typically low task-completion and focus on 

specific tasks—such as administrators, medical assistants, and the front desk team—were 

not included in the key informant interviews. Future qualitative research should focus on 

these workers, who have the potential to expand task completion for coordination cross-

sector services. It is important to not only learn about their perspective of the work, but 

also how the practice norms and policies could be changed to increase their capacity at 

addressing patient social needs.  

 

3. Workforce for Health and Addressing Health-Related Social Needs 

There are two levels of future research that need to take place for studying the 

“wider workforce” engaging in addressing HRSNs. The narrower research needs to focus 

on studying the workers not mentioned in the typical workflow, such as administrative 

clerks, who are contributing to the cross-sector service coordination work but were not 

directly interviewed for this study. It is important to study the context in which they are 

engaging in the work and how it can be leveraged to enhance the overall process.  

 

The broader research for the “wider workforce” that addresses HRSN is to begin 

studying the functions and roles in other sectors. How are those in the education sector, 

law enforcement sector, justice sector, housing sector, utilities sector, business sector and 

others addressing social needs? Studying who is involved, what tasks and functions they 

carry out, and the existence of any potential function-based roles will help the field 

understand how to bring frontline workers of different sectors together. This area of 
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research can then contribute to a study on the “workforce for health” without the 

restrictions of using occupations and sectors as the primary categories of analysis. 

 

4. Equity in Health Workforce 

In this study, I found the attributes that help workers succeed at addressing patient 

social needs include the ability to build rapport with patients, ability to build relationship 

with non-health service providers, and familiarity of resources and barriers in the 

community. These are attributes that do not always come with professional education and 

can be possessed by workers without extensive medical, behavioral health, or social work 

training. As the field moves towards focusing more on patient needs instead of the need 

of professionals providing the care, which Fraher (2019) suggests we should, will the 

ability to plan for workforce based on function instead of occupation improve equity 

within the health workforce? Will it provide more opportunity for individuals from the 

community served by health care organizations—regardless of their occupation—to lead 

the work? This is an area worth additional research.  

 

G. Conclusion 

The motivation for this research is to break free from restrictions of the 

occupation-based lens, so workforce planning and development can focus on addressing 

patient needs and the actual work that needs to occur for addressing those needs. I 

developed a survey tool that could help shift the focus of workforce planning from 

worker occupations to worker functions for addressing social needs. As far as I am aware, 

this is the first practical attempt in the field to develop a method that would prioritize 
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patient needs over the needs of professionals for workforce planning. The study is by no 

means perfect, but it takes a first step to demonstrate how the field can move forward and 

start looking at the workforce for health with a new lens—a function-based lens. This 

idea is worth exploring, as it has the potential to bridge the gaps currently exist between 

sectors of professional practice and elevate the health care team members that traditional 

do not receive enough recognition for their actual contribution. Finally, this study opens 

doors to a new way of studying work and workforce that can be applied beyond the 

health care field. 
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Appendix A: Worker Tasks, Recommendations, and 
Effectiveness Table 
 
Task Recommended Best 

Practices 
Effectiveness 

1. Identify HRSNs by 
Reviewing Social 
History 

IHELLP (Kenyon, 2007) IHELLP has a 96% 
specificity and 63% 
sensitivity. Referral to 
social work consult 
increased to nearly 3 times 
greater than the comparison 
group. (Colvin, 2016) 

RADAR (Alpert, 2015; 
Chung, 2016) 

Anecdotal evidence of 
RADAR prompting next 
steps, including 
documentation and 
reporting. (Davila, 2013) 

2. Identify HRSNs with 
Open-ended Inquiries 

Open-ended inquiries based 
on observations (Chung, 
2016) 

No specific evidence found 

3. Identify HRSNs by 
Administering 
Screening Tools 

PRAPARE (NACHC, 2016) No specific evidence found 
Household Food Security 
Scale (Two-item) 

The two-item Household 
Food Security Scale has a 
92% sensitivity and 99.4% 
specificity. (Blumberg, 
1999)  

WE CARE (Garg, 2015) 70% of mothers screened 
with WE CARE at well 
child visits received 1 or 
more referrals compared to 
8% not screened. At the 12-
month visit, mothers 
screened with WE CARE 
also area more likely to: 
have enrolled in a new 
community resource, being 
employed, and not being 
homeless. (Garg, 2015) 

HITS (Chung, 2016) HITS has a 100% sensitivity 
and 82% specificity (Shakil, 
2014) 

SEEK (Chung, 2016; 
University of Maryland 
School of Social Work, 
2017) 

Children screened and cared 
using the SEEK model are 
significantly less likely to 
be maltreated compared to 
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those receiving standard 
primary care: fewer child 
protective service reports 
(13.3% vs. 19.2%), fewer 
instances of possible 
medical neglect documented 
(or noncompliance ; 4.6% 
vs. 8.4%), and fewer 
children with delayed 
immunizations (3.3% vs. 
9.6%), and fewer instances 
of severe physical assault 
reported by parents. 
(Dubowitz, 2014) 

AHC 10-item social needs 
screening tool (Billoux, 
2017) 

No specific evidence found 

4. Identify HRSNs with 
Patient Self-Screening 
Tools 

Help-Steps (Wylie, 2012) A qualitative study found 
90% of the participants 
reported at least 1 major 
HRSN and 96% they would 
recommend the screening to 
a friend or peer.  

5. Record HRSNs in 
Patient Files 

Built into EHR-based tools 
such as PRAPARE 
(NACHC, 2016) 

No specific evidence found 

6. Plan Cross-sector 
Service Referrals 

Educate patients about cross-
sector services and options 
(Collinsworth, 2013; Clark, 
2014) 

Patient education 
component evaluated as part 
of the CHW-led care 
coordination program. 
Program participants 
experienced a statistically 
significant decrease in mean 
A1C levels and systolic 
blood pressure 1 year after 
baseline measurements. 
(Collinsworth, 2013) 

Develop a service 
coordination plan (Blewett, 
2015; CMMI, 2016) 

Development of service 
coordination plan evaluated 
as part of the ACO program 
evaluation. Early results 
show ED admission 
decrease by 9.1%. (Blewett, 
2015) 

Discuss and identify 
potential barriers (Clark, 

A qualitative study found 
the case management to 
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2014; Coll, 2014; Fouad, 
2010; Katz, 2014) 

overcome barriers helpful 
for clients receiving court-
referred services. (Coll, 
2014) 
Another qualitative study 
found patient navigation, 
including addressing a 
variety of barriers, achieved 
care adherence rate of 93% 
compared to the usual 
follow-up rate of 50-81% 
after abnormal 
mammogram. (Fouad, 
2010) 

8. Make Referrals for 
Cross-sector Services 

Make referrals for cross-
sector services (Clark, 2014; 
Fouad, 2010; Katz, 2014) 

No specific evidence found 

Follow-up with patient to 
obtain information if only 
provided instruction for 
making appointments (Clark, 
2014; Koester, 2014) 

No specific evidence found 

9. Assist Patients to 
Overcome Barriers 

Arrange transportation 
(Balaban, 2015; Bronstein, 
2015) 

Addressing transportation 
barrier component evaluated 
as part of the social work-
led care coordination 
program. Program 
participants experienced a 
statistically significant 
decrease in likelihood of 30-
day readmission. 
(Bronstein, 2015) 

Assist patients overcome 
financial constraints 
(Bronstein, 2015) 

Addressing financial barrier 
component evaluated as part 
of the social work-led care 
coordination program. 
Program participants 
experienced a statistically 
significant decrease in 
likelihood of 30-day 
readmission. (Bronstein, 
2015) 

Arrange language assistance 
(Clark, 2014; Katz, 2014) 

No specific evidence found 
for arranging language 
interpretation services. 
Language interpretation is 
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found to reduce length of 
hospital stay and 
readmission rates. 
(Lindholm, 2012) 

10. Close the Referral 
Loop 

Update information in patient 
health records (Clark, 2014) 

No specific evidence found 

Communicate with 
individual team members to 
provide updates (Clark, 
2014) 

No specific evidence found 

Provide updates during a 
team huddle (Fogarty, 2010) 

Huddles are found to reduce 
preventable health care 
errors. (Warsame, 2016) 
Huddles evaluated as part of 
an interprofessional team 
management program for 
diabetes found increase in 
self-care behaviors, 
improved quality of life, 
improved physiologic 
outcomes, and a reduction 
in ED visits. (Myers, 2017) 

11. Direct Provider-to-
Provider 
Communication 

Reach out and communicate 
with a provider in different 
sector (Paul, 2017) 

Single case study evidence 
show direct provider-to-
provider communication 
could lead to change in care 
for future patients. (Paul, 
2017) 

12. Cross-sector Case 
Conferences 

Participate in cross-sector 
case conferences (NCQA, 
2017) 

Multidisciplinary case 
conferences in nursing 
home setting have non-
significant reduction in 
medication orders, 
medication cost, and 
mortality. 
Recommendations arising 
from case conferences 
benefit both patients and 
carers. (King, 2001) 

13. Advisory Board Participate in cross-sector 
advisory board to enhance 
service coordination (CMMI, 
2016) 

No specific evidence found 
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Appendix B: Survey 
 
Qualifiers: 

1. Do you work in a health care organization or practice? 
 

2. Are you in some way involved in helping patients/families address their social 
needs?  

 
Covariates: 

1. What year were you born? 
 

2. Please select your gender. 
• Man 
• Woman 
• Transgender 
• Unspecified 

 
3. Which state do you work in? 

• Ohio 
• Kentucky 
• Texas 
• Washington, DC 
• Other 

 
4. What setting do you work in? 

• Small independent practice 
• Community health center 
• Hospital 
• Behavioral health practice 
• School-based health center 
• Other 

 
Survey: 

1. What are your education, licensing, and certification backgrounds? (E.g. MD, RN, 
LSW, CHW certification) 
 

2. What title/position(s) do you identify with? Please select all that apply. 
• Community Health Worker  
• Medical Assistant  
• Nurse 
• Physician’s Assistant  
• Physician  
• Administrative Clerk 
• Social Worker 
• Pharmacist 
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• Home Visitor 
• Language Interpreter 
• Administrator 
• Care Coordinator or Patient Navigator 
• Case Manager 
• Psychiatrist 
• Psychologist 
• Health Coach 
• Lawyer 
• Other 

 
3. What team(s) do you identify with? Please select all that apply. 

• Medical Team 
• Social Services/Social Work Team 
• Enabling Services Team 
• Administrative Team 
• Other 

 
4. Do you perform the following tasks at work? (YES/NO) 

• Administer a screening tool (e.g. PRAPARE, SDQ, SEEK, WE CARE) to 
identify patient/family social needs. 

• Review results from a patient self-screening tool (e.g. Help-Steps) to learn 
about the patient/family’s social needs. 

• Use information in patient’s records to identify patient/family social needs. 
• Observe patient/family and ask direct questions to identify social needs. 
• Record patient/family social needs in a patient record system, e.g. EMR or 

patient charts. 
• Develop a plan for coordinating non-health services. 
• Refer patient/family to a non-health service (e.g. social service, legal aid) 

within your organization. 
• Refer patient/family to a non-health service (e.g. legal aid, food bank) outside 

of your organization. 
• Track patient progress by communicating with non-health service providers 

outside of your organization. 
• Help patient/family overcome administrative, legal, language, financial, and 

other barriers to access non-health services. 
• Record status and/or outcome of non-health services received by 

patient/family in a patient record system. 
• Report patient status update for non-health services during team meetings or 

huddles. 
• Communicate informally (e.g. stop by office, quick email) with non-health 

service providers within my organization to improve the process of addressing 
patient social needs. 

• Convene with non-health service providers within my organization to improve 
the process of addressing patient social needs. 
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• Convene with non-health service providers outside of my organization to 
improve the process of addressing patient social needs, e.g. case conferences. 

• Participate in cross-sector coalitions or community advisory boards to 
improve the process of addressing patient social needs. 

 
5. During a typical work week, what percentage of your time is spent on the tasks 

described above?
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Appendix C: Tasks Found in Literature Review and First Draft Survey Items 
 

Task in Literature Review Corresponding Survey Item(s) 
1. Identify HRSNs by Reviewing Social History Use information in patient’s records to identify patient/family social needs. 
2. Identify HRSNs with Open-ended Inquiries Observe patient/family and ask direct questions to identify social needs. 
3. Identify HRSNs by Administering Screening 

Tools 
Administer a screening tool (e.g. PRAPARE, SDQ, SEEK, WE CARE) to 
identify patient/family social needs. 

4. Identify HRSNs with Patient Self-Screening 
Tools 

Review results from a patient self-screening tool (e.g. Help-Steps) to learn 
about the patient/family’s social needs. 

5. Record HRSNs in Patient Files Record patient/family social needs in a patient record system, e.g. EMR or 
patient charts. 

6. Plan Cross-sector Service Referrals Develop a plan for coordinating non-health services. 
7. Make Referrals for Cross-sector Services Refer patient/family to a non-health service (e.g. social service, legal aid) 

within your organization. 
Refer patient/family to a non-health service (e.g. legal aid, food bank) outside 
of your organization. 

8. Assist Patients to Overcome Barriers Help patient/family overcome administrative, legal, language, financial, and 
other barriers to access non-health services. 

9. Close the Referral Loop Track patient progress by communicating with non-health service providers 
outside of your organization. 
Record status and/or outcome of non-health services received by 
patient/family in a patient record system. 
Report patient status update for non-health services during team meetings or 
huddles. 

10. Establish Cross-sector Referral Network and 
Communication 

Participate in cross-sector coalitions or community advisory boards to 
improve the process of addressing patient social needs. 

11. Direct Provider-to-Provider Communication Communicate informally (e.g. stop by office, quick email) with non-health 
service providers within my organization to improve the process of 
addressing patient social needs. 
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12. Cross-sector Case Conferences Convene with non-health service providers within my organization to 
improve the process of addressing patient social needs. 
Convene with non-health service providers outside of my organization to 
improve the process of addressing patient social needs, e.g. case conferences. 

13. Cross-sector Partner Meetings and Advisory 
Boards 

Participate in cross-sector coalitions or community advisory boards to 
improve the process of addressing patient social needs. 
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Appendix D: First-Order (Function-Task) Measurement Model 
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Appendix E: Second-Order (Role-Function-Task) Measurement Model 
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Appendix F: Latent Class Model 
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Appendix G: Key Informants  
 
Key 
Informant 
# 

Data 
Collection Site 

Occupation Work Setting Directly 
Engaged with 
Cross-sector 
Service 
Coordination 

KI01 Cincinnati Physician Independent Medical 
Practice 

Yes 

KI02 Washington, 
DC 

Physician Hospital - Outpatient Yes 

KI03 Washington, 
DC 

Social Worker Hospital - Outpatient Yes 

KI04 Washington, 
DC 

Physician Hospital - Outpatient Yes 

KI05 Washington, 
DC 

Physician Hospital - Outpatient Yes 

KI06 Dallas Social Worker Behavioral 
Health/Mental Health 

Yes 

KI07 Dallas Social Worker/ 
Behavioral 
Health 
Specialist 

School-based Health 
Center 

Yes 

KI08 Dallas Nurse Hospital/Community Yes 
KI09 Dallas Home Visitor Community Yes 
KI10 Washington, 

DC 
Social Service 
Worker 

Hospital - Outpatient Yes 

KI11 Washington, 
DC 

Social Service 
Worker 

Hospital – Outpatient Yes 

KI12 Dallas Nurse Community Health 
Center 

No 
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Appendix H: Final Version Survey for Distribution 
 
Social Needs Workforce Survey  
 
1. What year were you born?  ______________________ 
 
2. Please select your gender. 

o Male 
o Female 
o Prefer to self-describe 
o Decline to answer 

 
3. Which state do you work in? 

o Kentucky 
o Ohio 
o Texas 
o Washington, DC 
o Other, please specify: ______________________ 

 
4. What is setting do you work in? 

o Independent medical practice 
o Community health center 
o Hospital – Outpatient 
o Hospital – Inpatient 
o Emergency/Urgent Care 
o Behavioral health or mental health practice 
o School-based health center 
o Other, please specify: ______________________ 

 
5. Please list your professional degree(s), certification(s), and/or license(s) (e.g. MD, 

RN, LCSW, CHW certification, None/Not Applicable): ______________ 
 
6. What job title/position(s) do you identify with? Please select all that apply. 
⧠ Administrative Clerk 
⧠ Administrator 
⧠ Care Coordinator 
⧠ Case Manager 
⧠ Community Health Worker  
⧠ Health Coach 
⧠ Home Visitor 
⧠ Language Interpreter 
⧠ Lawyer 
⧠ Medical Assistant  
⧠ Nurse 
⧠ Nurse Practitioner 
⧠ Patient/Parent Navigator 

⧠ Pharmacist 
⧠ Physician’s Assistant  
⧠ Physician  
⧠ Psychiatrist 
⧠ Psychologist 
⧠ Social Worker 
⧠ Social Service Worker 
⧠ Other, please specify: 

______________________ 
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7. What team(s) do you identify with? Please select all that apply. 

⧠ Medical Team 
⧠ Social Services/Social Work Team 
⧠ Behavioral Health/Mental Health Team 
⧠ Front Desk 
⧠ Administrative Team 
⧠ Other, please specify: ______________________ 

 
------------------------------------------PAGE BREAK---------------------------------------------- 
 
For the purpose of this survey: 
Social Needs covers a broad range of non-medical needs, including but not limited to 
housing, food access and nutrition, education, employment, insurance, as well as mental 
and behavioral health needs. 
 
Non-medical Services include social services, mental health/behavioral health services, 
and resources that are based in the community or within your own organization. 
 
8. Which of the following tasks do you perform at work? Please select all that apply. 

⧠  Ask patients to complete a screening tool (e.g. PRAPARE, SDQ, SEEK, Social 
Determinants Screener) for identifying patient/family social needs. 

⧠  Directly assist patients to complete a screening tool.  
⧠  Review results from a screening tool to learn about the patient/family’s social 

needs. 
⧠  Use information in patient’s records to identify patient/family social needs. 
⧠  Ask patients/families about their social needs by following topics listed in the 

electronic medical records (EMR) system. 
⧠  Observe patient/family and ask direct questions to identify social needs. 
⧠  None of the above. 

 
9. Which of the following tasks do you perform at work? Please select all that apply. 

⧠  Record patient/family social needs in a patient record system, e.g. EMR or patient 
charts. 

⧠  Provide direct counseling to address patient/family social needs. 
⧠  Look up community-based non-medical resources from a directory or internet. 
⧠  Develop a plan for connecting families to the non-medical services they need. 
⧠  Refer patient/family to a non-medical service WITHIN your organization. 
⧠  Refer patient/family to a non-medical service OUTSIDE of your organization. 
⧠  None of the above. 

 
10. Which of the following tasks do you perform at work? Please select all that apply. 

⧠  Directly assist (provide tangible next-step, e.g. starting paperwork) patient/family 
address administrative, legal, language, financial, or other barriers to access non-
medical services. 
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⧠  Directly assist patient/family address administrative barriers (e.g. proof of 
eligibility) to access non-medical services. 

⧠  Directly assist patient/family address legal barriers to access non-medical services. 
⧠  Directly assist patient/family address language barriers to access non-medical 

services. 
⧠  Directly assist patient/family address financial barriers to access non-medical 

services. 
⧠  None of the above. 

 
11. Which of the following tasks do you perform at work? Please select all that apply. 

⧠  Track patient status and outcome by communicating (e.g. phone, email, fax) with 
non-medical service providers WITHIN your organization. 

⧠  Track patient status and outcome by communicating (e.g. phone, email, fax) with 
non-medical service providers OUTSIDE of your organization. 

⧠  Record status and/or outcome of non-medical services received by patient/family 
in a patient record system. 

⧠  Report patient status update for non-medical services during team meetings or 
huddles. 

⧠  Communicate informally (e.g. stop by office, quick email, text) with non-medical 
service providers WITHIN my organization to discuss how to address patient 
social needs. 

⧠  Communicate informally (e.g. phone call, quick email, text) with non-medical 
service providers OUTSIDE my organization to discuss how to address patient 
social needs. 

⧠  None of the above. 
 
12. Which of the following tasks do you perform at work? Please select all that apply. 

⧠  Meet with non-medical service providers WITHIN my organization to improve 
the process of addressing patient social needs. 

⧠  Meet with non-medical service providers OUTSIDE of my organization to 
improve the process of addressing patient social needs, e.g. case conferences. 

⧠  Actively learn about new resources through contacts, media (e.g. radio), internet 
searches, or word of mouth. 

⧠  Update colleagues about new resources. 
⧠  Participate in cross-sector coalitions or community advisory boards to improve 

the process of addressing patient social needs. 
⧠  None of the above. 

 
13. During a typical work week, what percentage of your time is spent on the tasks listed 

in Questions 8-12?  
o 0-10% 
o 11-25% 
o 26-50% 
o 51-75% 
o 75-100% 
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------------------------------------------PAGE BREAK---------------------------------------------- 
 
14. Thank you for participating in this study. Please select your preferred form of 

compensation: 
o $20 Amazon Gift Certificate (Please follow the link to provide your email address 

for receiving the gift certificate: HYPERLINK) 
o $20 Donated to Sesame Workshop 
o $20 Donated to No Kid Hungry 
o Decline compensation 

 
 
In a separate survey connected with the HYPERLINK in Question 6: 
 
Thank you for participating in this study. Please provide your email address below to 
receive your gift certificate.  
Email address: _______________________________ 
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Appendix I: Survey Question Sources and Associated Function 
 
 Task Item Source Final Model 

Function 
1 Ask patients to complete a screening 

tool (e.g. PRAPARE, SDQ, SEEK, 
Social Determinants Screener) for 
identifying patient/family social 
needs. 

Chapter 2, Section E4 
Key Informant Interviews  

Detect 

2 Directly assist patients to complete a 
screening tool.  

Chapter 2, Section E3 
Content Validation 

Detect 

3 Review results from a screening tool 
to learn about the patient/family’s 
social needs. 

Chapter 2, Section E1, 3, 4 
Key Informant Interviews 

Detect 

4 Use information in patient’s records to 
identify patient/family social needs. 

Chapter 2, Section E1, 5 
Key Informant Interviews 

Detect 

5 Ask patients/families about their 
social needs by following topics listed 
in the electronic medical records 
(EMR) system. 

Key Informant Interviews  Detect 

6 Observe patient/family and ask direct 
questions to identify social needs. 

Chapter 2, Section E2 
Key Informant Interviews 

Detect 

7 Record patient/family social needs in 
a patient record system, e.g. EMR or 
patient charts. 

Chapter 2, Section E5 
Key Informant Interviews 

Detect 

8 Provide direct counseling to address 
patient/family social needs. 

Key Informant Interviews 
Content Validation 

Detect 

9 Look up community-based non-
medical resources from a directory or 
internet. 

Key Informant Interviews Connect 

10 Develop a plan for connecting 
families to the non-medical services 
they need. 

Chapter 2, Section E6 
Key Informant Interviews 

Connect 

11 Refer patient/family to a non-medical 
service WITHIN your organization. 

Chapter 2, Section E8 
Key Informant Interviews 

Connect 

12 Refer patient/family to a non-medical 
service OUTSIDE of your 
organization. 

Chapter 2, Section E8 
Key Informant Interviews 

Connect 

13 Directly assist (provide tangible next-
step, e.g. starting paperwork) 
patient/family address administrative, 
legal, language, financial, or other 
barriers to access non-medical 
services. 

Chapter 2, Section E9 
Key Informant Interviews 

Connect 

14 Directly assist patient/family address 
administrative barriers (e.g. proof of 

Chapter 2, Section E9 
Key Informant Interviews 

REMOVED 
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eligibility) to access non-medical 
services. 

15 Directly assist patient/family address 
legal barriers to access non-medical 
services. 

Chapter 2, Section E9 
Key Informant Interviews 

REMOVED 

16 Directly assist patient/family address 
language barriers to access non-
medical services. 

Chapter 2, Section E9 
Key Informant Interviews 

REMOVED 

17 Directly assist patient/family address 
financial barriers to access non-
medical services. 

Chapter 2, Section E9 
Key Informant Interviews 

REMOVED 

18 Track patient status and outcome by 
communicating (e.g. phone, email, 
fax) with non-medical service 
providers WITHIN your organization. 

Chapter 2, Section E10 
Chapter 2, Section E11 
Key Informant Interviews 

Connect 

19 Track patient status and outcome by 
communicating (e.g. phone, email, 
fax) with non-medical service 
providers OUTSIDE of your 
organization. 

Chapter 2, Section E10 
Chapter 2, Section E11 
Key Informant Interviews 

Connect 

20 Record status and/or outcome of non-
medical services received by 
patient/family in a patient record 
system. 

Chapter 2, Section E10 
Key Informant Interviews 

Connect 

21 Report patient status update for non-
medical services during team 
meetings or huddles. 

Chapter 2, Section E10 
Key Informant Interviews 

Co-Design 
Workflow 

22 Communicate informally (e.g. stop by 
office, quick email, text) with non-
medical service providers WITHIN 
my organization to discuss how to 
address patient social needs. 

Chapter 2, Section E11 
Key Informant Interviews 

Co-Design 
Workflow 

23 Communicate informally (e.g. phone 
call, quick email, text) with non-
medical service providers OUTSIDE 
my organization to discuss how to 
address patient social needs. 

Chapter 2, Section E11 
Key Informant Interviews 

Co-Design 
Workflow 

24 Meet with non-medical service 
providers WITHIN my organization to 
improve the process of addressing 
patient social needs. 

Chapter 2, Section E7 
Chapter 2, Section E12 
Key Informant Interviews 

Co-Design 
Workflow 

25 Meet with non-medical service 
providers OUTSIDE of my 
organization to improve the process of 
addressing patient social needs, e.g. 
case conferences. 

Chapter 2, Section E7 
Chapter 2, Section E12 
Key Informant Interviews 

Co-Design 
Workflow 
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26 Actively learn about new resources 
through contacts, media (e.g. radio), 
internet searches, or word of mouth. 

Key Informant Interviews REMOVED 

27 Update colleagues about new 
resources. 

Key Informant Interviews Co-Design 
Workflow 

28 Participate in cross-sector coalitions 
or community advisory boards to 
improve the process of addressing 
patient social needs. 

Chapter 2, Section E7 
Chapter 2, Section E13 
Key Informant Interviews 

Co-Design 
Workflow 
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Appendix J: Survey Descriptive Statistics 
 
Data Collection Site N (%) 
Ohio 32 (17.7%) 
Texas 27 (14.9%) 
Washington, DC 121 (66.9%) 
Other - Unspecified 1 (0.6%) 
 
Respondent Gender N (%) 
Female 146 (80.7%) 
Male 32 (17.7%) 
Prefer to self-describe 2 (1.1%) 
Decline to answer 1 (0.6%) 
 
Respondent Age Group N (%) 
61 or older 7 (3.9%) 
51-60 17 (9.4%) 
41-50 44 (24.3%) 
31-40 55 (30.4%) 
30 or younger 58 (32.0%) 
 
Respondent Work Setting N (%) 
Hospital Outpatient 74 (40.9%) 
Community Health Center 27 (14.9%) 
Behavioral Health or Mental Health 
Practice 

20 (11.0%) 

Independent Medical Practice 18 (9.9%) 
Emergency/Urgent Care 12 (6.6%) 
School-based Health Center 11 (6.1%) 
Hospital Inpatient 5 (2.8%) 
Other 14 (7.7%) 
 
Respondent Self-Identified Team N (%) 
Medical  73 (40.3%) 
Front Desk  40 (22.1%) 
Administrative 36 (19.9%) 
Social Work  32 (17.7%) 
Behavioral Health/Mental Health 29 (16.0%) 
Other 12 (6.6%) 
Note: 32 respondents identify with 2 or more teams 
 
Respondent Occupation/Title N (%) 
Administrative Clerk 44 (24.3%) 
Administrator 25 (13.8%) 
Care Coordinator 18 (9.9%) 
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Case Manager 18 (9.9%) 
Community Health Worker 4 (2.2%) 
Health Coach 7 (3.9%) 
Home Visitor 4 (2.2%) 
Language Interpreter 4 (2.2%) 
Lawyer 1 (0.6%) 
Medical Assistant 19 (10.5%) 
Nurse 15 (8.3%) 
Nurse Practitioner 7 (3.9%) 
Patient/Parent Navigator 5 (2.8%) 
Pharmacist 3 (1.7%) 
Physician’s Assistant 4 (2.2%) 
Physician 21 (11.6%) 
Psychiatrist 2 (1.1%) 
Psychologist 2 (1.1%) 
Social Worker 23 (12.7%) 
Social Service Worker  5 (2.8%) 
Other 18 (9.9%) 
Note: 32 respondents identify with 2 or more occupations/titles 
 
Respondent Time Spent on Listed Tasks N (%) 
76-100% 23 (12.7%) 
51-75% 36 (19.9%) 
26-50% 53 (29.3%) 
< 25% 69 (38.2%) 

11-25% 47 (26.0%) 
<10% 22 (12.2%) 

 
 Tasks N (%) 
1 Ask patients to complete a screening tool (e.g. PRAPARE, SDQ, 

SEEK, Social Determinants Screener) for identifying patient/family 
social needs. 

72 (40.0%) 

2 Directly assist patients to complete a screening tool.  52 (28.7%) 
3 Review results from a screening tool to learn about the patient/family’s 

social needs. 
61 (33.7%) 

4 Use information in patient’s records to identify patient/family social 
needs. 

85 (47.0%) 

5 Ask patients/families about their social needs by following topics listed 
in the electronic medical records (EMR) system. 

75 (41.4%) 

6 Observe patient/family and ask direct questions to identify social 
needs. 

76 (42.0%) 

7 Record patient/family social needs in a patient record system, e.g. 
EMR or patient charts. 

105 
(58.0%) 

8 Provide direct counseling to address patient/family social needs. 68 (37.6%) 
9 Look up community-based non-medical resources from a directory or 76 (42.0%) 
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internet. 
10 Develop a plan for connecting families to the non-medical services 

they need. 
68 (37.6%) 

11 Refer patient/family to a non-medical service WITHIN your 
organization. 

75 (41.4%) 

12 Refer patient/family to a non-medical service OUTSIDE of your 
organization. 

71 (39.2%) 

13 Directly assist (provide tangible next-step, e.g. starting paperwork) 
patient/family address administrative, legal, language, financial, or 
other barriers to access non-medical services. 

67 (37.0%) 

14 Directly assist patient/family address administrative barriers (e.g. proof 
of eligibility) to access non-medical services. 

58 (32.0%) 

15 Directly assist patient/family address legal barriers to access non-
medical services. 

35 (19.3%) 

16 Directly assist patient/family address language barriers to access non-
medical services. 

32 (17.7%) 

17 Directly assist patient/family address financial barriers to access non-
medical services. 

53 (29.3%) 

18 Track patient status and outcome by communicating (e.g. phone, 
email, fax) with non-medical service providers WITHIN your 
organization. 

80 (44.2%) 

19 Track patient status and outcome by communicating (e.g. phone, 
email, fax) with non-medical service providers OUTSIDE of your 
organization. 

50 (27.6%) 

20 Record status and/or outcome of non-medical services received by 
patient/family in a patient record system. 

70 (38.7%) 

21 Report patient status update for non-medical services during team 
meetings or huddles. 

40 (22.1%) 

22 Communicate informally (e.g. stop by office, quick email, text) with 
non-medical service providers WITHIN my organization to discuss 
how to address patient social needs. 

76 (42.0%) 

23 Communicate informally (e.g. phone call, quick email, text) with non-
medical service providers OUTSIDE my organization to discuss how 
to address patient social needs. 

54 (29.8%) 

24 Meet with non-medical service providers WITHIN my organization to 
improve the process of addressing patient social needs. 

83 (45.9%) 

25 Meet with non-medical service providers OUTSIDE of my 
organization to improve the process of addressing patient social needs, 
e.g. case conferences. 

46 (25.4%) 

26 Actively learn about new resources through contacts, media (e.g. 
radio), internet searches, or word of mouth. 

84 (46.4%) 

27 Update colleagues about new resources. 92 (50.8%) 
28 Participate in cross-sector coalitions or community advisory boards to 

improve the process of addressing patient social needs. 
48 (26.5%) 
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Appendix K: Detailed Description of Content Validation 
 
1. Modifications Prior to Content Validation 

I increased the number of items from 16 in the original proposal to 21 prior to 

submitting the draft survey for IRB approval. Specifically, I broke down the “help 

patient/family overcome administrative, legal, language, financial, or other barriers” 

question into four questions that specify barriers, e.g. “help patient/family overcome 

administrative barriers”. I included both versions—single question with all types of 

barriers listed and questions with each individual barrier—to see which version worked 

better in the survey. I also added a “communicate informally with providers OUTSIDE of 

organization” item so both internal and external informal communications are covered in 

the survey.  

 

2. Modifications Based on Content Validation: First Round 

The 21-item survey was then modified twice based on key informant interview 

themes and feedback received as part of the content validation process, for which key 

informants reviewed each question and provided feedback.  

 

The first modification occurred following the first five key informant interviews. 

The total number of items increased to 24. The “administer a screening tool…” item was 

broken down into two tasks with more specificity: “Ask patients to complete a screening 

tool…” and “Directly assist patients to complete a screening tool”. Multiple key 

informants identified social needs categories listed in the electronic medical records 

(EMR) as a main source for prompts that guide their social needs inquiries, so a new 
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survey item “Follow categories listed in EMR to ask patients about their social needs” 

was added. Another item addition was “Look up non-medical resources from a directory”, 

which several key informants described as a task they carry out when addressing patient 

social needs.  

 

Key informants also provided feedback on wording, and based on their comments, 

“Help patient…” was changed to “Directly assist patient…” to clarify the level of worker 

involvement. “Convene with…” was changed to “Meet with…” to more clearly describe 

in-person meetings. Examples of non-medical services were removed from survey items. 

Instead, definitions for “social needs” and “non-medical services” were added to provide 

context for all survey items. In the definition section, mental health and behavioral health 

needs are specifically defined as part of “social needs” for the survey. The reason for 

including mental health and behavioral health is described in Chapter 5 Section C.1.  

 

Several covariates and occupation identification questions were also changed 

through the content validation process. For work setting options, “small independent 

practice” was changed to “Independent medical practice”, “Hospital” was broken down 

into “Hospital – Outpatient” and “Hospital – Inpatient”, and “Emergency/Urgent Care” 

was added. For job title and position options, “Care Coordinator or Patient Navigator” 

was split into “Care Coordinator” and “Patient/Parent Navigator”, and “Nurse 

Practitioner” and “Social Service Worker” were added to the list.  
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Finally, key informants found it difficult to self-estimate the percentage of work 

time devoted to addressing patient social needs. Solutions discussed include multiple 

choices of percentage ranges for time spent on addressing patient social needs, asking 

respondents to estimate their actual time spent on addressing patient social needs and to 

divide it by their total work time in hours per week, and using a sliding bar to visualize 

the percentage instead of simply asking respondents to fill in the blank. I modified the 

question to become a multiple-choice question for obtaining further feedback in second 

half of content validation. The multiple-choice has more concentrated options in the 

lower percentage ranges (i.e. 0-5%, 6-10%, 11-25%) compared to larger percentage 

ranges (i.e. 26-50%, 51-75%, 76-100%) to capture more detailed information in the lower 

percentage ranges.  

 

3. Modifications Based on Content Validation: Second Round 

The 24-item survey was then reviewed by seven more key informants, and 

additional modifications were made based on their feedback. Four new survey items were 

added. One is the addition of “Provide direct counseling to address patient/family social 

needs”. Some workers, especially those receiving internal referrals, can and do provide 

the necessary service to address patient social needs. For example, a social worker may 

directly provide behavioral health care.  

 

Another new item is “Track patient status…WITHIN the organization.” With 

behavioral and mental health now included in the definition of “social needs” and “non-
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medical service”, potential personnel involved within the organization becomes more 

diverse, and tracking their progress internally becomes part of the workflow.  

 

Finally, items “Actively learn about new resources through contacts, media (e.g. 

radio), internet searches, or word of mouth” and “Update colleagues about new resources” 

were mentioned by key informants and were added to the survey. Qualitative theme 

analysis findings suggest awareness of available resources could help workers become 

more comfortable engaging in cross-sector service coordination. Some workers 

intentionally seek out resource information to share with team members as well as 

enhance their own ability to address patient social needs. Theoretically, I would place 

“update colleagues…” as a task under Co-Design Workflow. “Actively learn…”, 

however, is more difficult to place. It does not quite fit under Co-Design Workflow as it 

does not involve another worker, and it does not fit well with Detect or Connect since it 

does not involve patients or families. Whether the “Actively learn…” item belongs in the 

measurement scale is an issue that will be revisited after data collection. 

 

Two additional modifications were made to the survey. One is the now multiple-

choice question regarding time spent on addressing patient social needs. The choices for 

the lower percentage ranges were reduced to “< 10%” and “11-25%” because key 

informants found it difficult to self-determine the small difference between “0-5%” and 

“6-10%”. The list of tasks was then broken down into five groups, allowing respondents 

to take brief breaks and re-focus between each group of tasks. The final version of the 
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survey can be found in Appendix H, and the sources—e.g. literature review, key 

informant interview—justifying each item can be found in Appendix I.  
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Appendix L: Exploratory Factor Analysis Model Comparison 
 
 2-factor Model 3-factor Model 4-factor Model 
Factor Eigenvalue Cumulative 

Variance 
Eigenvalue Cumulative 

Variance 
Eigenvalue Cumulative 

Variance 
Factor 
1 

12.40 0.86 12.43 0.80 12.45 0.75 

Factor 
2 

2.03 1.00 2.08 0.93 2.11 0.88 

Factor 
3 

0.97 1.07 1.08 1.00 1.10 0.94 

Factor 
4 

0.77 1.12 0.79 1.05 0.94 1.00 

Factor 
5 

0.72 1.17 0.75 1.10 0.79 1.05 

Factor 
6 

0.60 1.21 0.64 1.14 0.66 1.09 

Factor 
7 

0.42 1.24 0.45 1.17 0.47 1.12 

Factor 
8 

0.30 1.26 0.35 1.19 0.38 1.14 

Factor 
9 

0.22 1.28 0.26 1.21 0.32 1.16 

Factor 
10 

0.20 1.29 0.24 1.22 0.26 1.17 

Factor 
11 

0.10 1.30 0.16 1.23 0.20 1.19 

Factor 
12 

0.09 1.30 0.12 1.24 0.15 1.19 

Factor 
13 

0.06 1.31 0.07 1.25 0.10 1.20 

Factor 
14 

-0.04 1.31 0.02 1.25 0.03 1.20 

Factor 
15 

-0.04 1.30 -0.02 1.25 0.00 1.20 

Factor 
16 

-0.08 1.30 -0.04 1.24 -0.01 1.20 

Factor 
17 

-0.12 1.29 -0.08 1.24 -0.06 1.20 

Factor 
18 

-0.17 1.28 -0.14 1.23 -0.12 1.19 

Factor 
19 

-0.22 1.26 -0.18 1.22 -0.15 1.18 

Factor 
20 

-0.27 1.24 -0.21 1.20 -0.17 1.17 
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Factor 
21 

-0.30 1.22 -0.27 1.19 -0.25 1.16 

Factor 
22 

-0.36 1.20 -0.32 1.17 -0.28 1.14 

Factor 
23 

-0.40 1.17 -0.36 1.14 -0.33 1.12 

Factor 
24 

-0.43 1.14 -0.39 1.12 -0.34 1.10 

Factor 
25 

-0.44 1.11 -0.41 1.09 -0.37 1.08 

Factor 
26 

-0.49 1.07 -0.44 1.06 -0.39 1.05 

Factor 
27 

-0.51 1.04 -0.48 1.03 -0.41 1.03 

Factor 
28 

-0.56 1.00 -0.50 1.00 -0.48 1.00 
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Appendix M: Detailed Description of Confirmatory Factor 
Analysis 
 
1. Decisions to Keep Items 

The first two items of the survey initially have low factor loadings. The first item 

is “Ask patients to complete a screening tool (e.g. PRAPARE, SDQ, SEEK, Social 

Determinants Screener) for identifying patient/family social needs” and the second item 

is “Directly assist patients to complete a screening tool”. According to key informants, 

these tasks are usually carried out by front desk staff and are completed as patients wait 

to be seen by a health care provider. They tend to be the first step of Detect, prompting 

additional Detect tasks as the initial screening responses are reviewed. I decided to keep 

these two items because they fit well theoretically with the Detect function and the items 

do not have high residual.  

 

2. Removing Items 

The method I use to consider the removal of an item is as follows:  

(1) I look at the residual matrix to identify items with high level of residual. 

(2) I look at the modification index for values of the items with high residual.  

(3) I change the item’s associated latent factor, or “function”, and run the CFA to assess 

model fit. 

(4) If the model fit improves, I consider whether it is theoretically sound to change the 

item-factor association. 

(5) If the model fit does not improve, I remove the item and run the CFA to assess model 

fit. 
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(6) if the model with the item removed has a better model fit, I consider whether it is 

theoretically sound to remove the item. 

(7) Based on model fit and theoretical considerations, I make the determination of 

whether to keep the model as is, change item-factor association for an item, or remove an 

item. 

 

During the item-generation process for the survey, “Directly assist (provide 

tangible next-step, e.g. starting paperwork) patient/family address administrative, legal, 

language, financial, or other barriers to access non-medical services” was presented both 

in the combination version that mentions all kinds of barriers and the single-barrier 

version that asks about directly assisting patients to overcome a specific type of barrier, 

e.g. administrative barrier. I included both versions of the question to determine the level 

of specificity that would be meaningful to measure. Initial round of the CFA found higher 

residual among the single-barrier items, and these items were removed one-by-one. The 

model fit improves as each single-barrier item was removed. The only exception was the 

removal of “Directly assist patient/family address financial barriers to access non-medical 

services”, which yielded a higher RMSEA and lower CFI and TLI, indicating a worse fit. 

However, AIC and BIC decreased with this removal, suggesting the change improved the 

model in some respects. In the end, I decided to exclude this item because it does not 

make sense to keep one last single-barrier item in the survey when the combination 

version is already included. 
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Another item removed is “Actively learn about new resources through contacts, 

media (e.g. radio), internet searches, or word of mouth”. As mentioned in Section A.3, 

this item was added based on qualitative analysis findings. However, the item does not fit 

well with any of the theorized functions. The item was initially analyzed in CFA as a 

manifest variable of the Co-Design Workflow function. I tested a version of the model 

with the item under Detect, as suggested by the CFA’s Modification Indices. The model 

fit improved even though the modification does not have any theoretical basis. I then 

assessed model fit with the item removed, and the model fit improved even more. Based 

on the item’s level of residual and theoretical incompatibility, I decided to remove it from 

the instrument.  

 

3. Table of CFA Model Versions 

The table below provides detailed information on different versions of factor models, 

including factor loadings, goodness-of-fit statistics, and composite reliability (Cronbach’s 

alpha).  

 
Versions V1 V2 V3 V4 V5 V6 V7 

(Final) 
Factor Loadings 
Task 01 0.25 0.25 0.25 0.26 0.26 0.25 0.26 
Task 02 0.34 0.34 0.34 0.34 0.34 0.34 0.35 
Task 03 0.71 0.70 0.71 0.71 0.71 0.71 0.70 
Task 04 0.64 0.64 0.65 0.64 0.64 0.63 0.64 
Task 05 0.65 0.64 0.64 0.65 0.65 0.64 0.65 
Task 06 0.75 0.75 0.75 0.75 0.75 0.73 0.75 
Task 07 0.48 0.48 0.48 0.48 0.48 0.47 0.48 
Task 08 0.62 0.62 0.61 0.61 0.61 0.60 0.61 
Task 09 0.61 0.61 0.62 0.61 0.61 0.61 0.60 
Task 10 0.71 0.71 0.72 0.72 0.71 0.71 0.71 
Task 11 0.61 0.62 0.62 0.62 0.62 0.63 0.63 
Task 12 0.77 0.77 0.78 0.78 0.78 0.78 0.78 
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Task 13 0.40 0.38 0.37 0.35 0.34 0.34 0.33 
Task 14 0.31       
Task 15 0.43 0.42      
Task 16 0.52 0.51 0.50     
Task 17 0.42 0.41 0.40 0.38    
Task 18 0.45 0.45 0.45 0.45 0.44 0.45 0.45 
Task 19 0.56 0.55 0.54 0.53 0.53 0.52 0.52 
Task 20 0.50 0.50 0.51 0.50 0.50 0.50 0.50 
Task 21 0.45 0.44 0.43 0.43 0.43 0.45 0.45 
Task 22 0.62 0.62 0.62 0.62 0.62 0.64 0.64 
Task 23 0.68 0.68 0.67 0.68 0.67 0.73 0.73 
Task 24 0.54 0.54 0.54 0.55 0.55 0.59 0.60 
Task 25 0.50 0.50 0.49 0.49 0.49 0.52 0.52 
Task 26 0.69 0.69 0.69 0.69 0.69 0.70  
Task 27 0.58 0.58 0.58 0.59 0.59 0.56 0.55 
Task 28 0.48 0.48 0.47 0.48 0.48 0.48 0.48 
Goodness-of-fit Statistics 
RMSEA 0.065 0.063 0.059 0.051 0.054 0.51 0.048 
CFI 0.837 0.852 0.875 0.908 0.904 0.913 0.923 
TLI 0.822 0.839 0.863 0.899 0.894 0.904 0.915 
SRMR 0.069 0.065 0.062 0.059 0.060 0.059 0.059 
CD 0.971 0.970 0.969 0.966 0.964 0.969 0.969 
AIC 5513.8 5285.9 5133.4 5007.6 4798.2 4785.8 4620.6 
BIC 5792.1 5554.5 5392.5 5257.1 5038.1 5025.7 4850.9 
Composite Reliability (Cronbach’s alpha) 
Overall 0.91 0.91 0.91 0.91 0.91 0.91 0.90 
Detect 0.78 0.78 0.78 0.78 0.78 0.81 0.78 
Connect 0.83 0.83 0.82 0.80 0.80 0.80 0.80 
Co-design 
Workflow 

0.79 0.79 0.79 0.79 0.79 0.77 0.77 

 
  



196 
 

Appendix N: Second-Order Confirmatory Factor Analysis 
Versions 
 
Version 2nd Order Factor #1 

Contains: 
2nd Order Factor #2 
Contains 

Results 

1 Detect, Co-Design 
Workflow 

Connect, Co-Design 
Workflow 

Not concave 

2 Detect Connect, Co-Design 
Workflow 

Not concave 

3 Detect, Co-Design 
Workflow 

Connect Not concave 

4 Detect, Connect Co-Design Workflow Not concave 
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Appendix O: Predictive Validity Detailed Descriptions 
 

In Table 20, the regression coefficients for occupations in relation to each of the 

three functions are displayed. The five occupations with the highest number of 

respondents are shown in red. 

 

I used regression coefficient signs (positive versus negative) to assess consistency. 

If signs for all three occupation-function regression coefficients are the same, the 

occupation is considered to have consistent signs.   

 
Occupation Detect Connect Co-Design 

Workflow 
Are Signs 
Consistent? 

Administrative Clerk -0.15** -0.15** -0.093 Yes (-) 
Administrator -0.19*** -0.046 0.026 No 
Care Coordinator -0.046 -0.097 0.012 No 
Case Manager 0.19 0.33*** 0.10 Yes (+) 
Community Health 
Worker 

0.084 0.043 0.28 Yes (+) 

Health Coach 0.028 0.14 0.088 Yes (+) 
Home Visitor -0.047 -0.030 -0.13 Yes (-) 
Interpreter 0.0070 0.091 0.044 Yes (+) 
Lawyer -0.12 -0.013 0.066 No (-) 
Medical Assistant -0.067 -0.050 -0.14* Yes (-) 
Nurse 0.044 0.012 0.015 Yes (+) 
Nurse Practitioner 0.36*** 0.21* 0.15 Yes (+) 
Patient/Parent Navigator -0.056 -0.013 -0.22 Yes (-) 
Pharmacist -0.034 -0.19 -0.15 Yes (-) 
Physician’s Assistant 0.030 -0.13 0.12 No 
Physician 0.51*** 0.28*** 0.22** Yes (+) 
Psychiatrist -0.17 -0.068 0.49** No 
Psychologist 0.28 0.15 0.23 Yes (+) 
Social Worker 0.25*** 0.30*** 0.35*** Yes (+) 
Social Service Worker -0.064 0.011 -0.12 No 
Other Occupations -0.062 -0.20** -0.12 Yes (-) 
Covariates     
Age Group 0.032* 0.056** 0.040*  
Gender 0.011 0.027 -0.039  
State 0.0077 -0.013 0.0071  
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Setting 0.015 -0.0022 -0.0098  
R-squared 0.64 0.53 0.44  
Table 20. Function regression coefficient for each occupation. The regression 
coefficients are calculated to assess predictive validity. The five occupations with the 
largest sample size are displayed in red. *** p<0.001, ** p< 0.01, * p<0.05 
 

Fifteen out of 21 occupations maintained consistent coefficient signs across the 

functions. Whenever an occupation has more than one function with a statistically 

significant coefficient, these coefficients have consistent signs.  

 

a. Team-Function Regressions 

I then conducted the same regression analysis using self-identified teams instead 

of occupations as the independent variable. Teams have larger sample size compared to 

occupations, therefore providing more statistical meaning to the regression coefficients. I 

found four out of the five teams to have consistent coefficient signs across the functions. 

The only team with inconsistency is the Administrative Team, which shows negative 

association with Detect and Co-Design Workflow but a positive, statistically insignificant 

regression coefficient with Connect. See Table 21 for each team’s regression coefficients. 

Findings from the two sets of regressions—occupations and teams—suggest the tool has 

adequate predictive validity for assessing functions. 

 
Team Detect Connect Co-Design 

Workflow 
Are Signs 
Consistent? 

Medical Team 0.18*** 0.12* 0.082 Yes (+) 
Social Work Team 0.090 0.13* 0.16** Yes (+) 
Behavioral and Mental 
Health Team 

0.23*** 0.17** 0.088 Yes (+) 

Front Desk Team -0.062 -0.11 -0.13* Yes (-) 
Administrative Team -0.12* 0.013 -0.0072 No 
Covariates     
Age Group 0.057** 0.086*** 0.063**  
Gender 0.062 0.061 0.0058  
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State -0.015 -0.011 0.0041  
Setting 0.014 -0.0031 -0.017  
R-squared 0.29 0.25 0.22  
Table 21. Function regression coefficient for each team. The regression coefficients are 
calculated to assess predictive validity. *** p<0.001, ** p< 0.01, * p<0.05 
 
b. Predictive Validity: Using Functions to Predict High Task-completion Occupations 

and Teams 

I expect to find occupations with close association with functions to have a higher 

regression coefficient for the High Task-completion class and occupations with low or 

negative regression coefficients for the three functions to have a low or negative 

association with the High Task-completion class. Predictions are made based on each 

occupation’s signs in the previous section. If an occupation does not have consistent signs 

across functions, the sign shared by two functions is used as the prediction. In Table 22, I 

compare predicted relationship and the regression coefficient for each occupation. The 

five occupations with the largest sample size are displayed in red font. 

 
Occupation Regression Coefficient 

with High Task-
completion Class 

Predicted 
Relationship 

Prediction 
Correct? 

Administrative Clerk -2.73*  - Yes 
Administrator -1.22 - Yes 
Care Coordinator -0.99 - Yes 
Case Manager 1.00 + Yes 
Community Health 
Worker 

16.23 + Yes 

Health Coach 1.34 + Yes 
Home Visitor Omitted -  
Interpreter -2.79 + No 
Lawyer Omitted -  
Medical Assistant -2.69* - Yes 
Nurse -0.42 + No 
Nurse Practitioner 1.49 + Yes 
Patient/Parent Navigator -15.12 - Yes 
Pharmacist Omitted -  
Physician’s Assistant 1.72 + Yes 
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Physician 5.55** + Yes 
Psychiatrist Omitted -  
Psychologist -0.58 + No 
Social Worker 2.44* + Yes 
Social Service Worker 0.10 - No 
Other Occupations -1.08 - Yes 
Covariates    
Age Group 0.86**   
Gender 1.67*   
State 0.30   
Setting -0.0060   
C-statistic 0.95   
Table 22. Predicted relationship between each occupation and the High Task-completion 
class compared against actual association between each occupation and the High Task-
completion class. The five occupations with the largest sample size are displayed in red.  
*** p<0.001, ** p< 0.01, * p<0.05 
 

As seen above, occupations having statistically significant regression coefficients 

with the High Task-completion class are all accurately predicted for their signs. All of the 

5 occupations with the largest sample sizes, and 13 out of 17 occupations (76.5%) with 

enough sample size to not be omitted in linear regression, showed relationship with High 

Task-completion Class as predicted.  

 

I applied the same test to teams and yielded a successful prediction result for the 3 

teams with statistically significant regression coefficients with the High Task-completion 

class. The only team not matching predicted relationship is the Administrative Team, 

which has inconsistent relationship across the 3 occupation-function coefficients, and the 

positive association with High Task-completion Class is not statistically significant. In 

conclusion, an occupation’s or a team’s relationship with High Task-completion class can 

be predicted based on its relationship with the three functions, given the occupation-

function or team-function relationships are consistent across the 3 functions. 
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Team Regression 
Coefficients with 
High Task-
completion Class  

Predicted 
Relationship 

Prediction 
Correct? 

Medical Team 1.61** + Yes 
Social Work Team 1.19* + Yes 
Behavioral and Mental Health 
Team 

1.39* + Yes 

Front Desk Team -1.39 - Yes 
Administrative Team 0.077 - No 
Covariates    
Age Group 0.90***   
Gender 1.69**   
State 0.098   
Setting -0.016   
C-Statistic 0.85   
Table 23. Predicted relationship between each team and the High Task-completion class 
compared against actual regression coefficient between each team and the High Task-
completion class. *** p<0.001, ** p< 0.01, * p<0.05 
  

For both occupations and teams, uniform regression coefficient patterns for 

function can lead to accurate prediction for an occupation or team’s association with 

High Task-completion Class. Near uniform regression coefficient patterns, in the cases of 

the administrator occupation and the administrative team, are less reliable. Nevertheless, 

the ability for uniform regression coefficient patterns to successfully predict associated 

class establishes predictive validity for the tool.  
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