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Abstract
Background: Malnutrition is a complex and costly condition that is common among older adults in the United
States (US), with up to half at risk for malnutrition. Malnutrition is associated with several non-medical (i.e., social)
factors, including food insecurity. Being at risk for both malnutrition and food insecurity likely identifies a subset of
older adults with complex care needs and a high burden of social vulnerability (e.g., difficulty accessing or
preparing meals, lack of transportation, and social isolation). US emergency departments (EDs) are a unique and
important setting for identifying older patients who may benefit from the provision of health-related social services.
This paper describes the protocol development for the Building Resilience and InDependence for Geriatric Patients
in the Emergency Department (BRIDGE) study. BRIDGE was designed to assess the feasibility of an ED-based
screening process to systematically identify older patients who are at risk for malnutrition and food insecurity and
link them to health-related social services to address unmet social needs and support their health and well-being.
Methods: Phase 1 efforts will be formative and focused on identifying screening tools, establishing screening and
referral workflows, and conducting initial feasibility testing with a cohort of older patients and ED staff. In phase 2,
which includes process and outcome evaluation, the screening and referral process will be piloted in the ED. A
partnership will be formed with an Area Agency on Aging (AAA) identified in phase 1, to assess resource needs and
identify community-based social services for older ED patients who screen positive for both malnutrition risk and
food insecurity. Data on screening, referrals, linkage to community-based social services, and patient-reported
quality of life and healthcare utilization will be used to assess feasibility.
Discussion: The tools and workflows developed and tested in this study, as well as learnings related to forming
and maintaining cross-sector partnerships, may serve as a model for future efforts to utilize EDs as a setting for
bridging the gap between healthcare and social services for vulnerable patients.
Keywords: Geriatrics, Emergency medicine, Malnutrition, Food assistance, Home care services, Social determinants
of health
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Background
Malnutrition is common among older adults [1] and
contributes to poor health and premature death [2–5].
The annual economic burden of disease-associated malnutrition in the United States (US) is over $155 billion,
with more than $51 billion of that cost attributable to
older adults [6, 7]. Malnutrition is a complex, multifaceted condition and is associated with numerous risk
factors that are often synergistic or bidirectional in nature. Clinical risk factors include, but are not limited to,
polypharmacy, chronic medical conditions, depression,
poor oral health, impaired swallowing, and frailty. Nonmedical (i.e., social) risk factors include, but are not limited to, lack of transportation, loneliness and social isolation, low-quality diets, and food insecurity [6, 8, 9].
Food insecurity (i.e., lack of access or inability to afford
adequate food) is a critical modifiable social risk factor
for malnutrition and is a common problem among older
adults in the US [10]. Food-insecure older adults have
high rates of medical problems such as diabetes, depression, and heart disease, and food insecurity likely contributes to worse health outcomes [11]. Older adults
with complex medical needs often also have social needs
that can contribute to increased risk for both malnutrition and food insecurity. Breaking the cycle of food insecurity leading to worse health outcomes resulting in
worsening food insecurity is essential to optimize health
outcomes for these patients. One approach to addressing
social needs is through existing community-based social
services, which can be leveraged to help prevent or reduce risk in community-dwelling older adults. For example, though it is underutilized [12], there is evidence
that enrolling older adults in food assistance programs,
such as the Supplemental Nutrition Assistance Program
(SNAP), can improve health status and enable patients
to remain in their homes [7, 13]. There is also evidence
that home-delivered meal programs, which serve a
largely homebound older adult population, can improve
nutritional status while also reducing social isolation and
falls [7, 14]. For particularly vulnerable populations, such
as those transitioning from hospital to home, medically
tailored home-delivered meals are associated with decreased healthcare utilization and reduced spending on
medical care [15, 16].
Using a clinical setting, such as an emergency department (ED), to screen for malnutrition risk and food insecurity may be an effective “foot in the door” approach
that has the potential to improve health outcomes and
decrease healthcare utilization [7, 13, 17]. EDs in the US
receive over 20 million visits by older adults annually
and are a common and essential site of care for individuals with limited financial resources [18]. Recent estimates indicate that approximately 15% of older patients
seeking ED care are malnourished, and almost half are
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either malnourished or at risk of malnutrition [1, 6].
Further, food insecurity was identified as an important
contributing factor to malnutrition for more than 25% of
ED patients with malnutrition [1, 6]. Thus, based on
these estimates, a national ED-based screening intervention has the potential to impact over 500,000 affected
older adults.
Despite the potential impact of screening for malnutrition and food insecurity, implementing a new process in
an ED setting, where time is at a premium, may be challenging and require special considerations to avoid overburdening the already busy staff. In addition, while the
existing staff is clinically trained, they may lack knowledge of social risk factors for malnutrition, including
food insecurity, and, as such, may not understand the
need to screen in the ED. ED staff may also be unaware
of local community-based social services and lack a standardized process for connecting at-risk patients to necessary resources in the community. Though there is
growing support for using existing community-based
services to address social needs, coordination between
clinical and community settings remains fragmented and
often ineffective [19]. Cross-sector partnerships may
help address social needs and are associated with improved healthcare utilization and spending [20].
This paper describes the protocol for the Building Resilience and InDependence for Geriatric Patients in the
Emergency Department (BRIDGE) study, which aims to
establish a simple, sustainable, and scalable ED-based
process to systematically identify older patients who are
at risk for malnutrition and food insecurity and link
them to community-based social services to reduce risk
and improve overall health and well-being.

Methods
The screening and referral process will be developed and
tested across 2 distinct phases (described in more detail
below) at the University of North Carolina Hospitals
Emergency Department (UNC ED), located in Chapel Hill,
NC. The UNC ED provides 24-h emergency care for approximately 65,000 patients per year, including ~ 15,500
patients age 60 years and older, and serves a population
that is diverse in ethnicity, socioeconomic status, and rural
versus urban residence.
Phase 1: Developing an ED-based screening and referral
process

We will identify the existing screening tools, establish
workflows, and conduct initial feasibility testing with
UNC ED staff and patients. The primary aim is to learn
how screening for malnutrition and food insecurity
could best be incorporated into the existing workflow
for the ED staff, including nurses, nursing assistants
(NAs), and case managers (CMs). Throughout phase 1,
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we intend to use evidence-based strategies to guide the
development and implementation [21, 22], such as the
Consolidated Framework for Implementation Research
(CFIR) [23] and the Plan-Do-Study-Act (PDSA) method
[24], to help us quickly test, modify, and improve the
screening tool and workflows. Phase 1 findings will be
used to inform the ED-based screening and referral
process, which will be piloted and evaluated in phase 2.
Identifying screeners for malnutrition and food insecurity

We will leverage existing screening tools for malnutrition and food insecurity, with consideration for the settings in which they were designed for and studied. For
example, the two-item Malnutrition Screening Tool
(MST) is a validated malnutrition risk screener and recommended for use among older adults in inpatient settings [25] and is already used in inpatient, acute care
settings at UNC. The two-item Hunger Vital Sign (HVS)
food insecurity screener is recommended for use in clinical settings [26] and recommended for use among older
adults by AARP [27].
To select which screeners will be used for feasibility
testing within the ED, multiple screeners will be combined into a questionnaire and tested with a small cohort of older, English-speaking patients who are 60 years
of age and above and who seek care at the UNC ED. In
addition to the malnutrition and food insecurity screener
items, the questionnaire will assess for unmet social
needs, including housing, social support, transportation,
and financial strain. The questionnaire will also include
items to gauge patient interest in and receptivity to receiving information about various community-based resources and assistance connecting with social services
(e.g., SNAP, food pantry, congregate meal sites, homedelivered meals, transportation, and in-home meal preparation assistance). During this initial testing with patients, the questionnaire will be administered by
research staff. Analyses will include descriptive statistics
of patient demographics, screening questions, and additional items, such as acceptability and comprehension
of screening questions, percentage of positive screens for
malnutrition, food insecurity and both malnutrition and
food insecurity, additional unmet social needs identified,
and willingness of patients to receive assistance.
Engaging ED stakeholders and establishing workflows

Throughout phase 1, input will be solicited from UNC
ED staff to understand their roles and associated workflows. Input will also include which ED staff roles may
be best suited for this new workstream, their initial impression of the proposed screening and referral process,
and any possible barriers or facilitators, including leadership buy-in. As we plan to incorporate the final screening tool and workflows into UNC’s electronic health
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record (EHR), Epic, we will solicit ED staff preferences
related to where the screener is placed in Epic and explore the possibility of automated alerts.
Information may be collected using a variety of
methods, including semi-structured informational interviews and soliciting feedback during staff meetings.
Semi-structured interview guides will be developed using
relevant domains and key constructs from CFIR [23], including those from the inner setting (e.g., implementation climate, compatibility, leadership engagement,
tension for change) and characteristics of individuals
(e.g., knowledge and beliefs about the intervention). Interviews will be conducted by the study staff, audiorecorded, and transcribed. A rapid analysis approach will
be used to analyze the qualitative data [28, 29].
Feasibility testing with ED staff

Feasibility testing of the malnutrition and food insecurity
screener and workflows will be conducted with a subgroup of older patients and appropriate UNC ED staff
(e.g., NAs and CMs), potentially starting with a paperbased version of the screening tool. Rapid-cycle testing,
such as PDSA [24], will be used to identify barriers and
test solutions prior to full implementation. Throughout
the testing, the workflows will be modified as necessary
and the staff will serve as “champions” when the process
is broadly implemented across the ED in phase 2.
Engaging community stakeholders and establishing
partnerships

A critical component to the success of the study will be
engaging with community stakeholders and establishing
a cross-sector partnership with an Area Agency on
Aging (AAA), a public or private agency appointed by
the state to assist or coordinate services for older adults
and persons with disabilities at the regional and local
levels [30]. The AAA will accept direct referrals from
the UNC ED for older patients who screen positive for
malnutrition risk and/or food insecurity, follow up with
patients to assess for additional resource needs, identify
referral options, and provide or coordinate services.
In phase 1, we plan to identify and assess potential AAA
partners and gain a better understanding of the geographic area (counties) served, availability of programs
and services, service providers, program eligibility, needs
assessment, capacity in the community to meet the social
service needs of at-risk patients, and willingness and capabilities of the AAA to partner and share data.
During the process of establishing a partnership, we
will track and document learnings, guided by CFIR [23].
This will likely include conducting semi-structured interviews to capture lessons learned and best practices
about establishing a clinical-community partnership and
data collection and reporting processes. In preparation
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for phase 2, we will work closely with the selected AAA
to identify key data points, develop a plan for bidirectional data sharing, and create an efficient and reliable
referral pathway.
Phase 2: Testing the ED-based screening and referral
process

In this phase, we plan to implement and evaluate the
ED-based screening and referral process developed in
phase 1. Older UNC ED patients who screen positive for
both malnutrition risk and food insecurity will be referred to a local AAA to assess at-risk patients for additional related social needs and connect them to
appropriate supports and services. Assuming approximately 10% of UNC ED older patients will screen positive (i.e., be at risk for both malnutrition and food
insecurity), we plan to screen at least 2200 patients who
enter the ED and enroll approximately 220 patients,
using continuous screening and enrollment. Patients will
not be randomized; all eligible patients will be screened,
and a single-arm design will be used to evaluate the
feasibility based on the proportion of patients screened
and linked to services.
We will also conduct preliminary evaluations on the
impact of the screening and referral process on malnutrition, general health, and other patient-reported
outcomes. Details of the workflow will be determined
during the formative work and testing in phase 1,
though we will continue to assess the feasibility and
sustainability in phase 2. Once workflows have been
finalized, we will collaborate with the stakeholders at
UNC’s ED and the selected AAA partner to develop
protocols for each group involved (e.g., nursing, social
work, and the AAA), which will serve as guides for
the screening, referral, and documentation processes
in phase 2.
A conceptual model of the screening and referral
process is included in Fig. 1. Moving from left to right,
the model shows the potential pathway (in solid arrows)
for older patients who enter the ED and are screened for
both malnutrition risk and food insecurity. If positive for
both, the patient will be connected to a local AAA,
which will follow up with the patient to assess resource
needs and make referrals to community-based organizations that provide social supports and services. Funding
will be available to support the care coordination work
of the AAA and community-based organizations in providing services, particularly when programs have waitlists. We hypothesize that patients who are successfully
connected with the needed services will have better outcomes at 3-month post, including decreased risk of malnutrition and food insecurity and decreased healthcare
utilization. We anticipate that patient characteristics and
clinical intervention from their primary care physician
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(PCP) may serve as mediators or moderators, which are
depicted by dashed arrows.
Eligibility criteria for ED patients

Patients who are aged 60 years and older, are English
speaking, and seek care in the UNC ED will be eligible
to be screened. Patients with cognitive impairment may
be included if a proxy is available and caregiver consent
to participate is obtained. Patients will be considered ineligible if they are (1) on a psychiatric hold or (2) critically ill. Clinical judgment will be used to discern if
screening is appropriate due to emotional stress or physical discomfort.
The BRIDGE study was submitted to the Institutional
Review Board (IRB) as a research study with a waiver of
signed informed consent for patients to receive the
screening and referral process. Among patients who
screen positive, verbal consent will be obtained by the
ED case manager to connect patients with the AAA,
which is their standard clinical practice. UNC study
team members will contact the patients via phone 3month post and will obtain verbal consent to collect
follow-up outcome data at that point. To the greatest
extent possible, the process developed in phase 2 will reflect existing ED screening and referral pathways.
Data collection and analyses

Data will be collected from multiple sources and entered
by research staff into REDCap, a secure, web-based database that meets or exceeds NIH security requirements,
and stored and maintained by UNC. Process outcomes
will include the proportion of eligible patients for whom
malnutrition and food insecurity screens are completed,
the proportion of screens that are positive, the number
of referrals made from the UNC ED to the AAA, the
number of patients contacted by the AAA, and the number and status of referrals made by the AAA to other social service programs and providers. Healthcare
utilization outcomes will be selected based on data
points available in Epic and, if possible, may include a
retroactive review of utilization data from 6-month preenrollment, as well as up to 6-month post-enrollment.
Patient-reported outcomes will be collected at the time
of enrollment (baseline) and 3-month post-enrollment
and will likely include single items of overall health and
quality of life [31]. Malnutrition and food insecurity risk
will also be re-assessed with a 3-month follow-up phone
call. A formal data analysis plan will be developed during
phase 1, and further analysis of the data will be explored
as the study progresses.
In addition, we will continue to gather stakeholder
perspectives throughout the implementation to determine if the intervention is feasible and sustainable,
guided by CFIR [23]. Periodic reflections with the ED
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Fig. 1 Conceptual framework of anticipated effects for eligible older adults (> 60) who are screened within the UNC ED as part of the
BRIDGE study

and AAA staff champions or key implementers will be
used to understand implementation phenomena, including unplanned adaptations and real-time barriers or facilitators [32]. Qualitative data will be collected and
analyzed in a similar approach as in phase 1.

Discussion
The purpose of the BRIDGE study is to assess the feasibility of embedding a malnutrition and food insecurity
screener for older adults within an ED and referring patients who screened positive to an AAA to coordinate
community-based social services. The study design, implementation, and evaluation will be guided by a prominent implementation framework (CFIR) [23], which is
intended to contribute to the sustainability of the
screening process and generalizability of the findings.
Findings from the current study will lay the foundation
for conducting larger-scale studies to assess the effect of
screening for malnutrition and food insecurity and connecting patients to community-based social services. If
successful, the tools and workflows developed in this
study have the potential to serve as a model for future
efforts to utilize EDs as a setting for bridging the gap between healthcare and social services for older adults,
with the potential for improvements in health and quality of life.
The study aligns with the increasing prioritization of
value-based care and geriatric-focused ED care associated with social determinants of health and addressing

unmet social needs, both of which have broader implications reaching beyond the UNC ED. As in other states,
North Carolina’s health system reflects this trend. For
example, the UNC ED is part of the UNC Senior Alliance, a growing Next Generation Accountable Care
Organization (NGACO), which provides integrated care
to a subset of high-risk patients, including approximately
10% of patients ages 65 years and older seen in the UNC
ED each year. Additionally, one of the largest insurers in
the state, Blue Cross Blue Shield, has recently publicized
its intent to have all four million members in risk-based
contracts by 2024 [33]. Efforts to address malnutritionrelated social needs require strong links with social services and a spectrum of care management options, ranging from intensive case management to transition calls
following an ED visit, and will play a role in the success
of the existing and future value-based arrangements.
Limitations and challenges

Implementing a new screening and referral process in an
ED requires a shared sense of urgency, staff buy-in, and
leadership support [34]. However, we recognize that we
will likely encounter competing priorities during implementation, such as other quality improvement initiatives
or emergent trends in the ED, particularly those that require the time of nursing staff or care managers. Anticipating and understanding the potential barriers early on
will allow us to deploy strategies that facilitate implementation [35]. For example, implementation literature

Morris et al. Pilot and Feasibility Studies

(2020) 6:36

cites lack of time and limited knowledge as common
barriers for adoption of new procedures by frontline staff
(i.e., nurses, nursing assistants, and social workers) and
highlights the need for screening tools to be brief and
easily integrated into standard workflows [36, 37]. As
such, strategies to mitigate anticipated barriers, including identifying champions, assessing knowledge and providing training, and selecting short screeners, will be
integrated into the design of the screening and referral
process.
Another potential challenge is the limited availability
of community-based social services and supports. Our
proposed approach leverages an AAA as a resource hub
where AAA staff will assess for unmet social needs and
coordinate the delivery of services for the at-risk older
patients identified in the ED. Currently, many senior
programs in North Carolina, such as home-delivered
meals, congregate meals, food pantries, grocery delivery,
and transportation services, are experiencing high demand for services and have waitlists, due in part to limited funding, staff capacity, and geographical scope of
their services areas. In anticipation of this, we plan to allocate short-term funding for the provision of services
(e.g., covering approximately 2 months of homedelivered meals) for at-risk patients immediately following ED or hospital discharge, if needed. This approach is
consistent with other post-discharge nutrition interventions that provide home-delivered meals [38, 39]. However, it is possible that some patients will return to a
waitlist for services after the short-term funding is
exhausted.
The demand for home-delivered meals has grown as
evidence builds regarding their role in improving diet
quality and reducing the use of the costliest healthcare
services [15, 16], though funding for home-delivered
meal programs has not kept up with the demand [14].
Through this intervention, we will learn which communities need additional capacity for the provision of senior
services. The current study aims to provide evidence on
the benefits of providing payments for social services for
at-risk older patients.
The combination of inner-setting (e.g., lack of knowledge among front-line staff) and outer-setting (e.g., program waitlists) barriers may limit the number of patients
who are screened, referred to services, and ultimately receive services. Implementation barriers in the inner setting (i.e., the ED) are likely to be the most modifiable.
Thus, efforts in phase 2 will focus specifically on overcoming the implementation challenges in the ED to ensure that as many patients as possible are screened and
referred to services. Data collection in phase 2 will address questions of availability of and satisfaction with
services delivered by community-based organizations, as
well as associations with healthcare utilization. Lessons
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learned from stakeholders and patients in phase 2 will
inform further work and recommendations on strengthening the ties between healthcare systems and
community-based organizations.

Conclusion
The integration of care coordination approaches in
healthcare and connections to social services also reflect
the growing recognition of the role of social determinants of health in healthcare [40]. Amid a growing consensus on how social and environmental factors impact
health, providers and health systems are developing
novel techniques to identify patients’ social needs in
clinical settings and link them to community-based services, a process often referred to as “social prescribing.”
While there is promising data on the benefits of “social
prescribing,” [41, 42] more evidence is needed to demonstrate value, which can be broadly understood as the
ratio of reductions in healthcare spending to improvements in health outcomes [43]. We believe the BRIDGE
study will provide important insights into how to increase access to health-related social services for vulnerable older adults.
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