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ABSTRACT

Introduction Diabetes is one of the most common
serious chronic health conditions in the USA. People

living with diabetes face multiple barriers to optimal
diabetes care, including gaps in access to medical care
and self-management education, diabetes distress, and
high burden of treatment. Community paramedics (CPs)
are uniquely positioned to support multidisciplinary care
for patients with diabetes by delivering focused diabetes
self-management education and support and bridging the
gaps between patients and the clinical and community
resources they need to live well with their disease.
Methods and analysis We will conduct a pragmatic
single-arm prospective trial of a CP-led Diabetes Rescue,
Engagement and Management (D-REM) programme that
seeks to reduce diabetes distress. We will enrol 70 adults
(>18 years) with diabetes who have haemoglobin A1c
(HbA1¢)>9.0%, experienced an emergency department
(ED) visit or hospitalisation for any cause within the prior
6 months, and reside in areas with available CP support
in Southeast Minnesota (OImsted, Freeborn and Mower
counties) and Northwest Wisconsin (Barron, Rusk and
Dunn counties). Participants will be identified using Mayo
Clinic electronic health records, contacted for consent
and enrolled into the D-REM programme. Visit frequency
will be individualised for each patient, but will be an
average of four CP visits over the course of approximately
1 month. Outcomes will be change in diabetes distress
(primary outcome), confidence in diabetes self-
management, health-related quality of life, self-reported
hypoglycaemia and hyperglycaemia, HbA1c, ED visits and
hospitalisations. Outcomes will be assessed on enrolment,
programme completion and 3 months after programme
completion.

Ethics and dissemination The study was approved by
Mayo Clinic Institutional Review Board. Findings will be
disseminated through peer-reviewed publications and
presentations. If demonstrated to be successful, this model
of care can be implemented across diverse settings and
populations to support patients living with diabetes.

Trial registration number NCT04385758.

Strengths and limitations of this study
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» This prospective pragmatic clinical trial is the first,
to our knowledge, to evaluate the effectiveness of a
community paramedic intervention in patients with
uncontrolled diabetes.

» Strengths of this study include its pragmatic de-
sign and evaluation of a scalable, generalisable
intervention.

» By including patients living in urban, rural and high-
ly rural areas, this study will examine the feasibility
and effectiveness of a community-based interven-
tion across settings with a wide range of access to
healthcare resources.

» Limitations include a relatively small sample size, lo-
cation in the upper Midwest and limited prevalence
of racial/ethnic minorities in the included geography.

INTRODUCTION

More than one in seven American adults, or
37.1million people, are living with diabetes,’
making it a leading cause of morbidity,
disability, impaired quality of life, mortality
and high healthcare costs in the USA.'™
The goals of glucose-lowering therapy are
to prevent acute and chronic complications
of diabetes by controlling hyperglycaemia,
avoiding hypoglycaemia and minimising
burdens of treatment and disease.’”'? Despite
advances in the science of diabetes manage-
ment, rates of acute and chronic diabetes
complications remain unacceptably high,
particularly in racial/ethnic minorities, low
income individuals and rural residents'*"’
who often have limited access to comprehen-
sive diabetes care. Recent data suggests that
control of hyperglycaemia and key cardio-
vascular disease risk factors, particularly
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hypertension and hyperlipidaemia, has worsened since
2010."® Thus, there is great need for innovative care
delivery models that can support patient-centred, acces-
sible and affordable diabetes care.

Community paramedicine has emerged across the
USA and in other countries around the world as an
effective and efficient care delivery model to improve
healthcare access for underserved communities and
populations.'”™  Community paramedics (CPs) are
uniquely positioned to provide multidisciplinary, inter-
professional care for patients with both medical and
socioeconomic complexities with the goals of improving
access to care, health outcomes and reducing costs.’
CPs are experienced paramedics with advanced training
in the management of low acuity and chronic health
conditions, primary/preventive care and social determi-
nant of health. They practice under the supervision of
a physician medical director to provide a wide range of
services tailored to each patient’s medical, educational
and social needs. In contrast to traditional emergency
medical services (EMS), which focuses on high acuity
medical care, CPs deliver longitudinal low and interme-
diate acuity care with emphasis on primary care, educa-
tion, social support and wellness.*" *2* ***! In the US
fee-for-service healthcare system, financial sustainability
is one of the biggest challenges facing CP programmes as
a novel care delivery model. Minnesota is currently the
only state to legislatively require Medicaid to reimburse
for CP services as professional services. Additionally, and
not limited to Minnesota, CP services can be billed to
Medicare as ‘incident-to’ to other physician services.
Finally, CP services can be funded under the umbrella
of Accountable Care Organisations, Medicaid Inte-
grated Health Partnerships and other value-based care
models.** For this study, CP services will be supported by
institutional grant funding seeking to improve diabetes
care in rural and underserved communities, with plans
for broader implementation and dissemination using
established funding streams once programme effective-
ness is established.

Thus far, most CP programmes have primarily focused
on specific high-risk patient populations, most often
those with history of frequent hospital, emergency depart-
ment (ED) and/or EMS utilisation, multimorbidity and
frailty.?' 2 %% 3 %4 While, to our knowledge, there has
been no diabetes-specific CP programme, community
paramedicine is uniquely suited to meet the multifaceted
needs of patients with diabetes living in rural and under-
served communities.?” " ** Our objective in this prospec-
tive single-arm pragmatic trial is therefore to evaluate the
effectiveness of a CP-led intervention—Diabetes Rescue,
Engagement and Management (D-REM)—on reducing
diabetes distress and improving diabetes self-efficacy,
glycaemic control and quality of life. Our ultimate goal
is to bring care to the communities and homes where
people live, and thereby improve health outcomes and
quality of life for people living with this serious, progres-
sive, chronic disease.

METHODS AND ANALYSIS

Study design

Prospective pragmatic single-arm clinical trial that began
on 13 July 2020, has an estimated primary completion
date 30 June 2022, and a final completion date of 30 June
2023.

Setting

Patients residing in six counties of southeast Minnesota
(Olmsted, Freeborn and Mower counties) and north-
west Wisconsin (Barron, Rusk and Dunn counties) will
be eligible for enrolment if they are panelled to a Mayo
Clinic Rochester or Mayo Clinic Health System (MCHS)
primary care provider (PCP). These specific locations
were chosen because they have available CP services and
to ensure a diverse patient population in terms race/
ethnicity, socioeconomic status, rurality and access to
primary and diabetes-specific care.

Mayo Clinic is an integrated healthcare delivery system
serving local, regional, national and international patients
with a central hub in Rochester, Minnesota (Olmsted
County). Mayo Clinic Rochester primary care practices
(internal medicine, geriatrics, family medicine and paedi-
atrics specialties) care for Mayo Clinic employees, their
dependents, and local area residents. MCHS is a network
of community-based clinics, hospitals, and healthcare
facilities serving communities in southeast and southwest
Minnesota and in northwest and southwest Wisconsin,
delivering primary and specialty care to empaneled
patient populations.

Mayo Clinic Ambulance carries multiple accredita-
tions including the Commission on Accreditation of
Ambulance Services (ground ambulance), Commission
on Accreditation of Medical Transport Systems (ground
and air ambulance) and Accredited Centre of Excel-
lence (emergency communications centre). It serves as
the primary advanced life support provider for 14 loca-
tions throughout eastern and central Minnesota and
western Wisconsin, covering 6894 square miles of urban,
suburban and rural areas. Mayo Clinic Ambulance is
staffed by emergency medical technicians, paramedics,
and registered nurses, and responds to approximately
100000 requests for service, including 75 000 911 calls,
each year. The Mayo Clinic Ambulance Community Para-
medic Service has two hubs: a small hub in Barron county,
WI (with 1.0CP full-time equivalent (FTE) CP staffing,
working Monday through Friday, 8:00-17:00 hour) and
a larger hub in Olmsted county, MN (3.0 FTE, working
7 days per week, 7:00-19:00 hour). All CPs will be involved
in this work.

Participants

Eligible participants will be patients with an established
diagnosis of type 1 or type 2 diabetes, 218 years old, and
a most recent haemoglobin Alc (HbA1c¢)29.0% obtained
within the last 2years. Patients will be required to be
panelled to a PCP in Mayo Clinic Rochester or MCHS,
be able to provide informed consent, have conversational
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English, live independently in a private residence (ie, not
in a skilled nursing facility or another congregate living
setting where they receive medication management), and
live in Mower, Freeborn or Olmsted counties of Minne-
sota or Barron, Rusk and Dunn counties of Wisconsin.

Potential participants will be identified by using Mayo
Clinic electronic health records (EHR) to identify all
patients meeting eligibility criteria. An initial data pull
identified 233 potential participants. A report will be
run monthly by an analyst within Mayo Clinic Ambu-
lance (MCR) to identify potential participants, with new
eligible patients to be identified during each data pull.
Their charts will be reviewed by the study coordinator
(there will be one study coordinator (AKM) supporting
this study at 0.2 FTE) to confirm that inclusion criteria
are met and to further exclude individuals if they have (1)
cognitive impairment precluding informed consent, (2)
lack of conversational English skills, (3) are a resident of a
long-term care facility, (4) are enrolled in hospice, (5) are
enrolled in a care coordination or disease management
programme, or (6) have advanced or terminal illness.
Once eligibility is confirmed, the study coordinator
will call potential participants to introduce them to the
D-REM programme and offer participation in the study.
On receipt of oral consent (see online supplemental file),
the study coordinator will mail patients (via postal mail or
email, per participant preference) a HIPAA release form
and (via postal mail only) the baseline study survey.

Trial enrolment will be by invitation only and contin-
gent on CP programme availability. If a clinician was to
contact the study team to request enrolment of their
patient, that patient will be reviewed for eligibility criteria
and offered study enrolment only if all eligibility criteria
are met and the CP programme has capacity to accept
new patients.

Intervention

After the signed HIPAA release form is received by the
study coordinator, she will notify three CPs (two from
Olmsted county and one from Barron county) that the
participant is ready to be scheduled for their first visit.
Scheduling will be done by the CPs for their respective
region. The CP will call the participant and schedule
an intake visit for a mutually agreeable time and place
(if not at the participant’s home). For southeast Minne-
sota, the participant will be assigned to be seen by the CP
scheduled to work the day the participant selects as most
convenient for their first visit. Subsequent visits, whether
in person or phone, will be scheduled by the CP caring
for them in consultation with the participant. Only one
CP is available in northwest Wisconsin and will complete
all scheduling and visits herself.

Trial procedures are detailed in figure 1, while the care
processes and guidelines for CPs are detailed in figure 2
and the online supplemental appendix During the first
(intake) visit, CPs will clarify the roles and responsibil-
ities of the CP as compared with other members of the
participant’s healthcare team and answer any questions

the participant may have about the intervention. CPs will
obtain a full history, review and reconcile medications,
obtain vital signs, perform a physical exam and review and
validate the information found in the EHR as pertinent
to the patient’s diabetes management and overall health.
Review of systems and physical exam will pay specific
attention to diabetes-related complications, including
skin problems (eg, lower extremity ulcers, rashes and/
or injection site reactions), nervous system problems
(eg, central, autonomic and/or peripheral neuropathy),
cardiovascular problems (eg, dyspnoea, angina, claudi-
cation), vision and/or hearing impairment, cognitive/
memory concerns and mood concerns (eg, depression,
anxiety, diabetes distress, burn-out). As part of medica-
tion review, CPs will assess medication adherence and how
participants store, administer and dispose of their medi-
cations. To identify potential barriers to optimal diabetes
management and elicit clinical and non-clinical needs,
CPs will assess the participant’s socioeconomic challenges,
including food insecurity, housing insecurity and cost-
related non-adherence to medications and/or care plan.

Following the general assessment portion, diabetes-
specific evaluations will include concerns or questions that
the participant has related to their diabetes; self-reported
hypoglycaemia, hyperglycaemia and impaired hypogly-
caemia awareness; and factors potentially contributing
to hypoglycaemia and hyperglycaemia. CPs may conduct
a variety of assessments and educational interventions
including: observe a blood glucose check to make sure itis
done correctly and confirm that the participant’s glucose
meter is functioning properly; review glucose log with
the participant or, if the participant does not keep a log,
teach them how to maintain and interpret one; discuss
the signs and symptoms of hypoglycaemia and how to
manage them; review the negative health consequences
associated with hypoglycaemia and hyperglycaemia;
discuss the risk factors for and causes of hypoglycaemia
and hyperglycaemia; review the participant’s daily routine
as it related to diabetes management; ensure an optimal
supply of and access to insulin/other medications and
testing/administration supplies through local or regional
supply chains; and review needle/syringe safe disposal.
What items will be covered, and the order in which they
are covered, will be guided by the clinical context and
participant’s needs.

The CPs will use this information to identify areas in
need of intervention and education. They will work with
the participant to set >3 SMART (Specific, Measurable,
Achievable, Relevant and Time-Bound) goals for the
I-month intervention. Depending on the needs identi-
fied by the CP and the participant, the CP will recom-
mend referrals to primary care, social services and/or
community resources. If the participant agrees, the CP
will execute these referrals after each visit is completed.
CPs will also introduce the participant to the patient
online services portal, a free online resource, as a means
of efficient and secure asynchronous communication
with the healthcare team, if not already set up.
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healthcare utilization
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Treatment regimen
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Pertinent comorbidities / IEfemiEnE \
sleely Diabetes complications' screen and assessment '

D5 attainment Medication review (storage, administration, adherence,

\ Overdue appts difficulties)

Glucose monitoring process
Hypoglycemia — how often, when, how severe, how treated
Availability of glucagon (if appropriate), medical alert
Self-management skills, diabetes distress
Insulin regimen (what, when, how, where, why?)
Nutrition, food insecurity
Financial barriers
Education needs
Physical exam:
Injection site review (includes pumps, CGM)

Feet: edema, venous insufficiency, skin breakdown,
ulcerations, callus, corn, or Charcot joint deformity

Return Visits:
Care Plan (SMART goals)

Schedule Follow up appts (Weekly; F2F at least first and
last visit; others can be video, phone if needed)

* Chart Review

* Patient Visit

* Charting

Create CP encounter
Use .CPDIABETIC smartphrase

Follow general documentation best
practices
Route all notes to medical direction
and PCP (Endocrinology if
applicable)

Make referrals as applicable

Figure 1 Schematic of the intervention. CPs, community paramedics; DM, diabetes mellitus; F/U, follow-up; ED, emergency
department; EHR, electronic health record; HbA1c, haemoglobin A1c; SDOH, social determinants of health.

This information will be charted in the Mayo Clinic
EHR. Following completion of the intake visit, the CP
will forward a copy of the patient’s care summary, via the

EHR, to the CP Medical Director (RGM), who is also the
study principal investigator, and the participant’s PCP
within 24 hours. If the participant already has established

| Days 0-7 | Days 21-30 |

EHR report: Days 8-14 Days 15-21
v'HbA;:29.0% y
/Ep/hgspnm . Patient is prin?;sf)éare
vEligible withdrawn from Introduction Follow-up Status Check Graduation o
counties the study
T | Primary Care and Specialty Visits (scheduled or conducted) |

Exthaon Ph I/ Phi I/

Exclusion CP engages b one ca one cal ; e Objectives
criteria met patient Intake visit visit visit Graduation gl jmet
Yes

v - SDOH screen EHR F/U EHR Grad.
+ DM history, complications
Patient « Technology check A
contacted to + Medication review Case
offer enrolment + DM daily management review with
« Hypoglycemia risk . primanyjcare
assessment Phone call/Visit as needed team and
Yes : Medical Director
« Introduction to portal
Informed Yes * Goal setting
consent EHR FIU
obtained EHR Intake
Case review with Medical Director,
Referrals (as needed): also available for urgent questions
+ Primary care
« Endocrinology
« Diabetes education
« Clinical pharmacist
« Social services
+ Community resources

Figure 2 Care processes for community paramedic (CP) diabetes visits. CGM, continuous glucose monitor; F2F, face-to-face;
PCP, primary care provider; SDOH, social determinants of health.
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care with an endocrinologist, certified diabetes care and
education specialist and/or clinical pharmacist, they will
be included in the communication as well. This corre-
spondence will include the participant’s care report; the
participant’s set goals, concerns and questions; any needs
for the participant identified by the CP; and any refer-
rals to clinical providers or external agencies that the
CP deems to be potentially necessary. The PCP will be
responsible for ordering any clinical referrals as dictated
by their judgement and within the scope of usual prac-
tice. Discussion with the PCP related to care planning can
occur prior to subsequent visits. Medical issues requiring
immediate or urgent attention will be forwarded to the
PCP and/or CP Medical Director via the message feature
imbedded in the EHR or by telephone, as the acuity of
the issue dictates.

Frequency, timing, and modality (ie, in person or
telephone) of follow-up visits will be determined by the
participant and the CP during the intake visit and will be
reassessed at each subsequent encounter. An average of
two in-person visits and two phone visits over the 1-month
period is anticipated; however, an alternate schedule will
be accommodated depending on clinical need. At each
visit, CPs will obtain an interval history and deliver educa-
tion and other services as dictated by participant’s needs
and circumstances.

Primary outcome

The primary outcome will be change in diabetes distress,
measured by the validated Diabetes Distress Scale
(DDS)* * and ascertained using mailed survey, from
baseline to end of the intervention (l-month survey).
Time frame of outcome collection is shown in figure 3.
Each participant will receive up to three mailings of each
survey with reminder phone calls to complete the survey
if not received within a 3-week period.

Secondary outcomes

Multiple secondary outcomes will be examined, measuring
the change from baseline to 1 month (approximately at
D-REM completion) to assess programme effectiveness
and 4months (approximately 3months after D-REM
completion) to assess programme durability. Outcomes
collected via mailed survey will include (1) confi-
dence in diabetes-self management (measured by the
Diabetes Self-Management Questionnaire (DSMQ))51;
(2) health-related quality of life (measured by the

Enroliment

Baseline

-12 months -6 months 0
EHR (comorbidities,
HbA,, D5, ED and
hospital use)

EHR (comorbidities,
HbA,., D5, ED and
hospital use)

Identify patients in EHR
Oral consent, written HIPAA

Baseline survey

Intervention

D-REM Program
CP home visits & calls

1-month survey

EQ-5D)*%; (3) frequency of self-reported hypoglycaemia
(blood glucose <70mg/dL and <54mg/dL) and hyper-
glycaemia (blood glucose 2250 mg/dL); (4) open-ended
questions regarding concerns/challenges with diabetes
management and perceptions of the CP programme.
The EHR will be used to assess for (1) HbAlc before
and within 3-6 months after enrolment; (2) attainment
of the D5 composite measure™ of diabetes care quality
(includes indicators of HbAlc, blood pressure and low
density lipoprotein cholesterol control, tobacco use and
aspirin use) before and 4 months after enrolment and
(3) number of ED visits and hospitalisations during the 6
and 12 months before, and 6 and 12 months after, enrol-
ment. EHR-derived outcomes will be collected for all
study participants, including those who do not respond
to the surveys.

During the final phase of the research, we will conduct
interviews with CPs engaged in the programme to
examine barriers to implementation, opportunities for
improvement and potential gaps in knowledge, training
andresources. All CPs delivering the intervention will be
invited to participate and share their experiences related
to the programme via teleconference technology ata time
that is convenient for them. Participation will be volun-
tary. Interviews will last 45-60 min and be conducted by
a qualitative researcher unaffiliated with the CP Service.
All interviews will be audiorecorded and transcribed for
analysis.

Independent variables

The EHR will be used to ascertain participant age,
gender, race/ethnicity, rurality, glucose-lowering medi-
cations, comorbidities and prior ED/hospital utilisation
for hypoglycaemia and hyperglycaemia. Comorbidi-
ties of interest will be ascertained using validated code
sets and include retinopathy, neuropathy, coronary
artery disease, cerebrovascular disease, peripheral
arterial disease, heart failure, chronic kidney disease,
chronic obstructive pulmonary disease, asthma, depres-
sion, other mental health disorders, hypertension
and substance use. Survey will ascertain diabetes type
and duration. Survey will also assess baseline diabetes
distress (DDS," > DSMQ,”" self-reported hypoglycaemia
(glucose <54mg/dL or need for third party assistance),
hyperglycaemia (glucose 2250mg/dL) and quality of
life (EQ-5D).”*"?

Follow-Up

+1 month +4 months +6 months +12 months

4-months survey EHR (HbA,., D5, ED

and hospital use)

EHR (HbA,,, D5, ED
and hospital use)

EHR (HbA,, D5,

ED/hospital use)

Figure 3 Study timeline. CP, community paramedic; D5, composite indicator of diabetes care quality; D-REM, Diabetes
Rescue, Engagement and Management; ED, emergency department; EHR, electronic health recor; HbA1c, haemoglobin Alc.
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Power analysis

There has been no prior study examining impact of CP
on diabetes management. However, we anticipate that
our programme will be as or more effective than other
limited diabetes self-management education/support
interventions. Based on a previous study,”’ patients with
diabetes who were administered an educational interven-
tion showed a decrease in DDS score of 0.24+0.89 over a
4-month period, corresponding to a decline of approx-
imately 0.27 SD. If the change from baseline to end
of study has a similar effect size, a sample size of N=64
(one tailed, alpha=0.1) will provide statistical power of
80%. To accommodate sample attrition of up to 10%, a
total sample size of 70 is proposed. Participants will be
recruited sequentially until target accrual is reached.

Analysis plan

The primary outcome of the study will be the change in
DDS score from baseline to 1 month. DDS scores from
baseline to 4, and 1 month to 4 months will be analysed
to see the lasting impact of the intervention. Secondary
outcomes of HbAlc, D5 and ED visits/hospitalisations are
exploratory due to the short duration of the intervention.
Descriptive statistics will be summarised using mean and
SD for continuous variables and frequency percentages
for categorical variables. Data will be analysed using a
one-tailed paired t-test with 90% Cls.

Qualitative data gathered through free-text responses
to the participant surveys and CP interview transcripts
will be analysed separately using a content analysis
approach.” Data will be uploaded into NVivo qualita-
tive management software for coding and analysis. A
code structure will be developed for each using an inte-
grated deductive and inductive approach informed by
survey/interview questions and content that emerges
from the data. An iterative process involving multiple
members of the research team will be used to develop
and refine the analysis and interpretation. An analysis
audit trail will document decisions made during the
analyses. Cross-cutting themes will be identified among
the participant groups and compared within and across
key subgroups, and presented through aggregate
description.

Patient and public involvement

This work was motivated by the need for accessible
patient-centred care delivery models for patients with
diabetes, though not explicitly informed by individual
patients’ experience and preference. Patients were not
directly involved in the design or conduct of this study.

ETHICS AND DISSEMINATION

The study protocol, consent form, survey instruments
and all communication materials have been reviewed
and approved by the Mayo Clinic Institutional Review
Board (IRB). Any protocol modifications that will
occur during the course of the study will be reported

to the IRB. Participants will be consented using verbal
consent but will need to sign a HIPAA release form
(either mailed or electronic) prior to enrolment in the
study. At the time potential participants provide verbal
consent, they will be asked, for follow-up purposes,
to provide their name, address, phone number and
email address. They will be informed that study records
will be kept as confidential as possible. No individual
identities will be used on any reports or publications
resulting from the study. Study information will be
coded and stored in secured files. Only authorised
study personnel will have access to the files. Individuals
with cognitive impairment, which precludes them from
providing informed consent, will not be included in
the study per inclusion/exclusion criteria.

The potential risks associated with participation
in this study are low, and the involved activities are
considered minimal risk to subjects. Participants may
be uncomfortable being identified as having uncon-
trolled diabetes, revealing personal information to the
CPs, revealing their home living situation or providing
responses to certain questions included in the question-
naires. They will have the option to refuse to provide
any information they are not comfortable providing
and to schedule appointments outside of their home in
a convenient, mutually agreed on location. Safety and
COVID-19 infection control precautions will be imple-
mented and followed according to contemporaneous
Mayo Clinic and Mayo Clinic Ambulance standard
protocols.

CP participation in the interviews will be volun-
tary. Members of the CP leadership team, including
the Medical Director, will not know if a CP declined
participation and will not have access to identifiable
interview transcripts. CPs will be advised that their
decision whether to participate, and any information
they provide during the interview, will have no impact
on their employment or standing in Mayo Clinic
Ambulance.

Dissemination of research findings will be a collabo-
rative, multimodal effort by the study investigators and
Mayo Clinic Ambulance as a critical partner. Dissemina-
tion will occur at academic conferences, peer-reviewed
publications and institutional meetings. We further
anticipate that results of this study will inform clinical
practice and allow for D-REM to be a standard offering
to patients with uncontrolled diabetes.
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