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INTRODUCTION: COVID-19 disrupted access to critical
healthcare and resources for many, especially affecting
patients at safety-net hospitals who rely on regular care
for multiple complex conditions. Students realized they
could support patients from the sidelines by helping nav-
igate abrupt healthcare changes and proactively address-
ing needs at home.
AIM: To comprehensively identify and meet the clinical
and social needs of Atlanta, Georgia’s patients at highest
risk, left without their usual access to healthcare, through
proactive telephonic outreach.
SETTING AND PATIENTS: Medical and Physician’s As-
sistant students from Emory and Morehouse Schools of
Medicine partnered with Grady Health System, Atlanta’s
safety-net hospital. Artificial intelligence prioritized over
15,000 patients by risk of morbidity and mortality from
COVID-19.
PROGRAM DESCRIPTION: In this novel program, stu-
dents performed telephonic outreach to thousands of
patients at highest risk of poor outcomes from COVID-
19. Students used a custom REDCap form that served as
both a call script and data collection tool. It provided step-
by-step guidance to (1) screen for COVID-19 and educate
on prevention; (2) help patients navigate health system
changes to fill gaps in care; and (3) identify and address
social needs. Based on patients’ responses, the form
prompted tailored reminders for next steps and connec-
tions to medical and social resources.
PROGRAM EVALUATION: In the program’s first 16
months, students made 7,988 calls, of which 3,354 were
answered. Over half (53%) of patients had at least one
need requiring action: 48% health and 16% social.
DISCUSSION: This proactive, novel initiative identified
substantial clinical and social need among patients at
highest risk for poor outcomes and filled a pressing health
system gap exacerbated by COVID-19. Simultaneously,
interprofessional students gained applied exposure to
health systems sciences. This program can serve as a
model for rapid, cost-effective, high-yield outreach to pro-
mote patient health at home both during and beyond the
pandemic.
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INTRODUCTION

In the COVID-19 pandemic, many patients lack customary
access to the critical healthcare and social resources they need.
Measures such as physical distancing, stay-at-home orders,1,2

public transportation reductions,3 and cancelations of in-
person appointments and procedures4–6 imposed unprecedent-
ed barriers to care.
Grady Health System (Grady) in Atlanta, Georgia, serves

patients from all demographics throughout the metro Atlanta
area, but as a safety net hospital, its patients are often resource-
poor and challenged by health disparities with multiple unmet
social needs. Healthcare gaps already prevalent were severely
exacerbated by COVID-19, especially for patients who relied
on regular health maintenance for their multiple complex
comorbidities. With disrupted and reduced healthcare contact,
patients face additional increased risk of complications from
their chronic conditions.7–9

While patients were forced to navigate a new and challeng-
ing healthcare landscape, health professional students were
removed from clinical rotations.10 From the sidelines, students
recognized the gap in care created by COVID-19 and the role
they could fill: aiding patients in navigating the abrupt changes
to the healthcare system and proactively addressing their
health concerns at home.
A collaboration between Grady, Emory University School

of Medicine (Emory), and Morehouse School of Medicine
(Morehouse) formed. Volunteer medical students developed
a program to perform comprehensive outreach to thousands of
Atlanta’s citizens at highest risk of poor outcomes if they were
to become sick with COVID-19. The goals of this intervention
were to:

1. Screen for COVID-19 symptoms, and educate patients
on preventative strategies to protect themselves and their
communities,
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2. Support patients in navigating the healthcare system
during the pandemic, and

3. Identify patients’ social needs and resources to address
them.

METHODS

Setting and Target Population

Grady is Atlanta’s safety net hospital, Georgia’s largest hos-
pital, and the nation’s fifth-largest public hospital, serving
nearly half a million people annually.11 Grady partnered with
Jvion,12 an Atlanta-based prescriptive analytics company,
who utilized clinical artificial intelligence to develop a risk
calculation incorporating clinical data, socioeconomic data,
and used a parallel target of poor outcomes from influenza
viral infections to triangulate Grady’s patients that would be at
highest risk of poor outcomes from COVID-19 if they were to
contract SARS-CoV-2 (Appendix 1).

Program Development

In partnership with the Executive Director of Grady’s Depart-
ment of Strategy and Population Health and an Emory physi-
cian faculty advisor, medical students created an integrated
tool for callers to use both as a script to facilitate conversations
with patients and for data collection to track patient needs
(Supplemental Exhibit 1). Students utilized REDCap, a se-
cure, web-based software platform designed to support data
capture for research studies, to develop and operationalize this
tool.13,14

Goals of the tool were to develop (1) questions and prompts
that were comprehensive in addressing patients’ medical and
social needs, and (2) an interactive script for students to
conduct seamless, structured calls with skip and branching
logic to accommodate the flexible, varied nature of each call.
As callers recorded patients’ responses, the form provided
integrated prompts specific to each answer, allowing students
to ask only the relevant follow-up questions and to offer
tailored advice. The form included novel questions designed
specifically to understand Grady’s patients’ needs during the
pandemic, the standardized Patient Health Questionnaire
(PHQ)-215 and PHQ-9,16 and questions similar to standard
social needs screening tools.17

All original volunteers attended a required virtual training
session; students who joined later have been trained by watch-
ing recordings of these sessions. To document outreach calls
in Epic, Grady’s electronic medical record (EMR), student
volunteers were provided expanded capabilities beyond the
standard student access facilitated by the hospital’s adminis-
trative, legal, and EMR teams.
Program development began March 24, 2020. Training

sessions occurred April 1 and 10, 2020, and were recorded

for future participants. Calls began April 15, 2020, and are
currently ongoing.

Call Process
1. Call sign-up: Students signed up to call patients using a

HIPAA-compliant platform allowing for real-time,
shared edits. Calls were made to patients in order of
descending risk score.

2. Chart review: Before calling, students preliminarily
reviewed the patient’s EMR, noting recent telehealth
encounters, past hospital or clinic notes, medications,
and problems. Patients who were deceased, were
currently in a hospital or skilled nursing facility, or had
an outpatient or telehealth appointment in the preceding
5 days were excluded. For eligible patients, students
documented relevant medical history in REDCap for
easy recall during the conversation.

3. Outreach call initiation: Students called patients using
Doximity,18 displaying the main hospital phone number.
Students attempted to call each eligible patient three
times over a two-day period before considering the call
unsuccessful. Calls were made between 9:00AM and
8:00PM, seven days a week.

4. Outreach conversation: During calls, students followed
the REDCap form for step-by-step guidance to (1) screen
the patient for COVID-19 symptoms, (2) ask about their
general health and medical concerns, (3) assess whether
the patient needed medications or supplies (example in
Fig. 1), and (4) ask about social impacts and support
needed. Based on responses, the form systematically
prompted callers to provide important health reminders
and produced referrals tailored to the patient’s specific
needs. These included guidance on physical distancing
as well as connections and referrals to health resources
(e.g., medications, telehealth appointments, mental
health) and social resources (e.g., food banks, grocery
support, rent and utility assistance, housing services).
The call script provided language instructing the student
to conduct three-way calls for additional support such as
to the Grady Nurse Advice Line for urgent health crises
and to the Georgia Crisis and Access Line (GCAL)19 for
acute mental health support. Specifically, students called
GCAL if the patient’s PHQ9 score was ≥15 or if the
patient endorsed the final question on the PHQ9
(“thoughts that you would be better off dead, or thoughts
of hurting yourself in some way”). Additionally, referral
suggestions to a variety of mental health services beyond
GCAL (e.g., Grady’s Behavioral Health Outpatient
Center, a primary care physician for a referral to Grady
Behavioral Health, and Georgia’s COVID-19 Emotional
Support Line) appear if the student denoted that the
patient expressed anxiety or other mood disturbances.
Additionally, students offered patients enrollment in
MyChart, Grady’s online patient portal. Students ended
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each call by soliciting questions from the patient and
summarizing the discussion.

5. Post-call follow-up: Students used a custom checklist
within the REDCap form to document the needs ascer-
tained during the call. Based on the patient’s needs,
students would contact the Grady Pharmacy to have
prescription refills mailed to the patient for free through
an expedited partnership, contact the patient’s providers
about health concerns, schedule telehealth appointments,
and connect patients with social resources. Students then
documented the discussion in the EMR and could route the
note or otherwise alert the patient’s care team about any
concerns. Some patients later received follow-up calls.

Student Support and Oversight

The REDCap form contained instructions and links through-
out, referring students to the most relevant resources at each
stage of the call and helping students navigate common needs
that a patient may have. Students developed additional resour-
ces including a caller training manual, a Patient Resources
Encyclopedia, and an EMR documentation guide. Students
also established an interactive discussion board through
GroupMe a free group messaging app, to pose and answer
each other’s general questions, share de-identified experien-
ces, receive real-time faculty support, and plan for HIPAA-
compliant follow-up with faculty (e.g., through a phone call).
An interdisciplinary team of attending physicians from

Grady’s Primary Care Center, a pharmacist, and a social
worker were available to answer student questions throughout
the program. Finally, student peer reviewers monitored call
quality and appropriate follow-up. Together, these support
systems provided initiative-specific protocol guidance and
helped students make calls effectively despite varied experi-
ence and comfort levels, all with decentralized supervision.
This public health practice was determined to be exempt

from Emory’s Institutional Review Board.

RESULTS

We trained an initial 253 volunteer students from four pro-
grams at two academic institutions in Atlanta: 129medical and
16 Physician’s Assistant (PA) students from Emory and 79
medical and 29 PA students from Morehouse (Table 1). All
medical students were in their third or fourth year, and all PA
students were in their second year. Additional students have
been trained since this time.
Jvion produced a list of 15,011 patients, 51% female, and

with a median age of 66 (range: 1 to 113; IQR 57, 75),
(Table 1). Of these, 1,882 patients were called through a
separate cancer care initiative and thus excluded (Fig. 2).
Student volunteers began calling the remaining 13,129
patients. An additional 1,509 patients were excluded because
they were deceased, hospitalized, had recent healthcare con-
tact, were in a nursing home, receiving hospice care, or had
invalid contact information.

Figure 1 Excerpt of telephone conversation between a student caller and patient. The REDCap script prompts the caller to take specific action
to address a medical need
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In the program’s first 16 months, 273 students each attemp-
ted a median of 30 calls (range: 1 to 116; IQR 18, 41).
Collectively, students have made 7,988 calls to date (Fig. 2).
Of these, 3,354 were answered and conversations lasted a
mean of 14 minutes each (range: 1 to 120 min; IQR 8, 17).

COVID-19 Screening

Only 114 patients (3%) reported having any symptoms asso-
ciated with COVID-19 (Table 2).

Medical Needs

In total, 1,550 (48%) patients had at least one healthcare need
that required action (Table 2). Among these 1,550 patients,
there was a range from one to five connections made per
person, with a mean of 1.4 healthcare referrals made per
person (Table 3).
One quarter of patients (n=799, 25%) reported running low

on medications (Table 2) and 264 (8%) reported running low
on medical supplies, especially diabetic supplies (e.g., test
strips (n=124), lancets (n=57), pen needles (n=39)).
Based on needs elicited during calls, students facilitated

medication refills and shipment through a direct line to the
pharmacy (n=582, 17%), referred to or three-way-called
Grady’s Nurse Advice Line (n=550, 16%), contacted the

Table 1 Patient and student caller demographics

Patients

Total patients on Jvion list (n) 15,011
Total included patients (n) 13,169
Median patient age of Jvion list, median (IQR) 66 (57, 75)
Patient gender: total female patients 6,760 (51%)
Patient race (among 7,988 attempted calls) n (%)

African American 5,882 (83.3%)
Hispanic 157 (2.2%)
White 479 (6.8%)
Asian 21 (0.3%)
American Indian and Alaskan Native 8 (0.1%)
Native Hawaiian and Other Pacific
Islander

8 (0.1%)

Multi-Racial 10 (0.14%)
Unknown 491 (7.0%)

Students volunteers involved during program’s first 16 months
Total initial MD students trained 208

Emory University School of Medicine
MD students (third and fourth year)

129

Morehouse School of Medicine MD
students (third and fourth year)

79

Total initial PA students trained 45
Emory University School of Medicine PA
students (second year)

16

Morehouse School of Medicine PA
students (second year)

29

Total students trained initially 253
Total student who made calls 273

Figure 2 Number of outreach calls made to eligible patients
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patient’s provider for follow-up (n=450, 13%) either by rout-
ing the note to the primary care provider (n=409, 13%) and/or
sending an Epic message to a member of the patient’s care
team (n=62, 2%), requested telehealth or in-person healthcare
visits (n=248, 7%), called 911 (n=2), and deployed a mobile
health unit (n=1). Many patients (n=307, 10%) expressed
anxiety ormood difficulties, of which 82% (n=252) completed
the PHQ2. The 80 patients scoring ≥3 on the PHQ2 completed
the PHQ9, and 93 patients (3%) were referred for mental
health services, including 37 patients (1%) who were offered
a three-way call or given the phone number to the Georgia
Crisis and Access Line for acute support (example in Fig. 3).
Many of those asked (n=181, 6%) said that they would have
gone to the Emergency Department (ED) recently but chose
not to because they were concerned about COVID-19. To
support Grady’s increased use of telehealth, students enrolled
260 patients in MyChart.

Social Needs

Five hundred forty patients (16%) had social needs that re-
quired action. Among these 540 patients, there was a range
from one to six social connections made per person, with a
mean of 1.7 referrals per person (Table 3).
One in five patients asked (n=640, 20%) reported not hav-

ing enough food at home, and 269 (8%) reported needing help
grocery shopping or getting food. Accordingly, 304 patients
(9%) were connected to a food-related resource, including 260
patients (8%) who were referred to a food bank and 80 (2%)
who were referred to or assisted in applying for food stamps
during the call.
Other social needs included transportation challenges

(n=144, 4%), utility assistance (n=126, 4%), rent assistance
(n=114, 3%), stable housing (n=55, 2%), internet access
(n=30, 1%), housekeeping assistance (n=29, 1%), job assis-
tance (n=20, 1%), and other needs (n=94, 3%). In response,
students made 194 connections to United Way’s 2-1-1 texting
platform, 143 uses of/referrals to the social needs network
FindHelp.Org20 for zip code-specific resources, and 174 refer-
rals to other resources, including local assistance centers,
churches, and the Aging & Disability Resource Center.21

Patients overwhelmingly stated that they were physically
distancing (e.g., staying home and away from other people;
n=2,921, 92%). However, one-third (n=1,014, 34%) reported
that someone in their household leaves the home for work.
Nearly all patients asked (n=2,311, 98%) had a facemask to
wear. Masks and hand sanitizer were mailed to the remaining
2% in need.
This initiative has continued after students re-entered hos-

pital training and patients began to resume their daily lives.
Emory and Morehouse have incorporated this intervention
into medical school curricula by (1) ensuring all third-year
medical students conduct these calls through the required
Adult Primary Care clerkship (beginning July 2020), and (2)
developing a for-credit elective through which students

Table 2 Call outcomes: health screening, social effects, and patient
needs

n (%)

Phone calls made
Total attempted calls to patients 7,988
Total patients reached/conversations had 3,354
Median calls attempted per student, n (IQR) 30 (18, 41)

Health screening and needs
COVID-19 screening positive for any symptom 114 (3%)
Anxiety or mood symptoms 307 (10%)
Running low on medications 799 (25%)
Running low on medical supplies 264 (8%)
Patients requiring at least one healthcare
connection/referral

1,550 (48%)

Pharmacy (Grady Pharmacy or outside) 582 (17%)
Grady nurse advice line 550 (16%)
Contacted patient’s provider (note routed or
sent Epic message)

450 (13%)

COVID-19 vaccine support 322 (10%)
Healthcare visit (telehealth or in-person) 248 (7%)

Georgia Crisis and Access Line 37 (1%)
Other mental health resource 62 (2%)
Other medical– 911, mobile unit, etc. 23 (1%)
Enrolled in MyChart (patient portal) 260 (59%)

Social effects
Are physical distancing 2,921 (92%)
Someone in household still goes to work outside
home

1,014 (33%)

Did not go to ED in the last few months because
was worried about COVID-19

181 (6%)

Social needs
Does not have enough food 640 (20%)
Grocery shopping/ getting food support needed 269 (8%)
Transportation support needed 144 (4%)
Utility assistance needed 126 (4%)
Rent assistance needed 114 (3%)
Stable housing needed 55 (2%)
Internet access needed 30 (1%)
Housekeeping support needed 29 (1%)
Job assistance needed 20 (1%)
Other social support needed (e.g., home health
needs, childcare, educating children, etc.)

94 (3%)

Patients requiring at least one social connection/
referral

540 (16%)

Food-related resources 304 (9%)
Food bank 260 (8%)
Supplemental Nutrition Assistance
Program (SNAP)

80 (2%)

Other food service 37 (1%)
United Way 194 (6%)
FindHelp.Org (formerly Aunt Bertha) 143 (4%)
Other (e.g., transportation, utilities, voting, etc.) 174 (5%)

Total needs and referrals/connections
Total number of connections/referrals made
(healthcare and social)

3,152

Total patients for whom any referrals (healthcare
and/or social) were made

1,739 (53%)

Note: % denominators are question-specific

Table 3 Type and number of referrals/connections made for
patients

Referral/
connection
type

Number of
patients
requiring
referrals/
connections

Mean number
of referrals/
connections
per patient

Range of
referrals/
connections
per patient

Healthcare 1,550 1.4 1 to 5
Social 540 1.7 1 to 6
Any
(healthcare
and/or social)

1,739 1.8 1 to 9
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practically learn about health systems science (beginning
May 2020).22

DISCUSSION

This novel initiative leveraged health professional students
and technology to fill a new and pressing healthcare system
gap as a result of COVID-19 by comprehensively identifying
and meeting the clinical and social needs of Atlanta’s patients
at highest risk who were left without their normal access to
healthcare.

Necessity of This Intervention: Filling Gaps for
Patients at High Risk

The rapidly changing healthcare landscape during COVID-19
left patients at highest risk vulnerable to increased risk for
exacerbations of their chronic conditions and with fewer fa-
miliar places to turn. Though gaps in their care existed prior to
COVID-19, some chronic disease and mental health condi-
tions may have worsened during the pandemic.23 Not surpris-
ingly, 181 patients reported recently avoiding the ED because
of COVID-19 fears when they otherwise would have gone.24

By providing a new contact for patients, students elucidated
and responded to growing unmet needs at home.

Impact for Patients

Students provided necessary health and social connections for
over half of the patients reached. Although these patients were

part of a high-risk population often requiring many medica-
tions and frequent healthcare contact, we were struck by the
high prevalence of gaps identified during these proactive calls,
many of which otherwise may have gone unaddressed. Our
tailored social services resource guide—encompassing
COVID-19-specific and general resources—proved essential
and will continue to be useful beyond the pandemic’s end.
The majority of patients were seniors who are at particular

risk of loneliness and isolation through COVID-19.25,26

Through these calls, patients in social isolation connected with
another person safely. One patient stated that receiving our call
“reminded [her] that [she was] still in this world.”
Finally, our initiative also presented an opportunity for

patients to ask questions about the pandemic and receive
reminders about best practices to mitigate the risk of contract-
ing and spreading COVID-19. As many lacked critical knowl-
edge surrounding COVID-1927 and most patient education
materials are above appropriate literacy levels,28–32 this op-
portunity helped fill a crucial gap among Atlanta’s persons at
highest risk for poor outcomes. It also provided a foundation
on which we built accompanying programs, including offering
resources for voter registration and implementing a call-back
program for patients with questions about the COVID-19
vaccine.

Health System Impacts

An extension of this program’s goals was to prevent avoidable
hospital readmissions and ED visits. The most common med-
ications that we helped refill were for diabetes, heart failure,

Figure 3 Excerpt of telephone conversation between a student caller and patient. The REDCap script prompts the caller to take specific action
to address a mental health need
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coronary artery disease, and chronic obstructive pulmonary
disease—conditions among the top causes of hospital read-
missions nationally,33,34 for which proper medication use is
known to reduce emergency admissions.35 This work was
especially important during the pandemic, as intensive care
unit (ICU) beds were limited and avoidable healthcare visits
not only could increase patients’ COVID-19 exposure risk but
also could exhaust available hospital beds and further deplete
scarce personal protective equipment.
This initiative provided Grady with data regarding patient

needs to equitably guide donated funds and deploy resources
during COVID-19. Future analyses will further examine
patients’ outcomes; we anticipate finding that this outreach
reduced poor outcomes for many and offset costs to patients
and the system.

Benefits to Health Professional Students

Students across four graduate programs from two different
schools had their first foray into telehealth. This opportunity
demonstrated practically the intersections between social
needs and health outcomes, provided applied education in
health systems science,22 and exemplified the importance of
interdisciplinary teamwork. It brought sidelined students to the
pandemic’s local forefront. Future analyses will examine this
program’s impact on student self-efficacy in identifying and
addressing social determinants of health in their practice.

Using This Initiative as a Model

The proportion of patients requiring medications, health
resources, and social connections has remained consistent
throughout this program, suggesting at least part of the iden-
tified need exists independently of COVID-19 among Grady’s
population. This type of outreach should be continued beyond
the pandemic and may serve to address a high level of baseline
need in this population vulnerable to poor outcomes.
This initiative has the potential to be replicable in other

health systems.We developed tools that were easy for students
to use in a decentralized fashion and withminimal training, yet
comprehensive in breadth and response. The flexible nature of
the call script allowed for organic conversations between
patients and students yet maintained a structure that captured
important data. As we learned from each call, we honed the
script and questions, and adapted the resources. The interac-
tive discussion board made peer and faculty support accessible
to callers in real time. These elements together yielded free,
flexible, and impactful outreach.
There are several limitations to this study. Data were collect-

ed primarily for program monitoring, understanding patient
needs, and internal quality improvement. We iteratively im-
proved the call script and resources offered, ensuring the effi-
ciency, breadth, and relevance of each call. Accordingly, data
from questions implemented during the initiative were collected
only prospectively and do not track follow-up calls. Data were
limited by low phone answering rates (49%), potential inherent

differences between those who did and did not answer the
phone, and an inability to validate patient responses. Next steps
include a more robust analysis of the outcomes of the referrals
and connections made during these calls.

CONCLUSIONS

At a time of chaos for patients unable to access routinemedical
care and frustration for health professional students pulled
from clinical rotations, this initiative helped Atlanta’s patients
at highest risk access the care and social resources they needed
to stay healthy at home, and provided Grady with an oppor-
tunity to better understand and meet its patients’ needs. An
unplanned benefit was the interdisciplinary and comprehen-
sive exposure to health systems sciences for students from
multiple health professional programs.
While COVID-19 undoubtedly worsened the healthcare

and social needs patients face, gaps in care and social deter-
minants of health are long-standing problems. This program
can serve as a model for a rapid, cost-effective, high-yield
outreach to promote patient health and wellness at home both
during and beyond the pandemic.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07319-x.
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