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Abstract

Introduction

Community paramedicine (CP) establishes an ongoing patient relationship
beyond short emergency care episodes. How care planning and case
management have been adapted from the isolated incidents of traditional
practice is unclear. The objective of this study is to contribute to paramedic
practice by examining broad areas of care planning in CP, identifying gaps in the
evidence, clarifying key concepts, and reporting on the types of evidence that
address and inform practice. A qualitative analysis of included literature outlines
program capacities and identifies comprehensive models of care that can inform
clinical practice in CP.

Methods

A scoping study was completed that included conducting a systematic search of
the literature (in MEDLINE and CINAHL) and selecting relevant studies, followed
by data extraction, summarizing, and reporting. The authors of included studies
were contacted to confirm the aspects of care planning that were extracted from
their respective studies. Aspects of care planning were compared between
studies and used to generate a comprehensive list of existing practices.

Results

Ten of 1648 studies met inclusion criteria. Qualitative analysis identified 22
aspects of care planning along four themes; enrollment (n=3), assessment and
management (n=6), intervention and care (n=5), and collaboration (n=8). No
study included all 22 aspects of care planning. One aspect of care planning was
present in all 10 studies; collaboration with primary care providers.

Conclusions

The aspects of care planning identified through this study provide a framework
that can guide service providers in the delivery of care and researchers in
defined outcome measures to be assessed. Future program development should
be guided by the finding that all articles included in this study included
collaboration with primary care providers. By summarizing care planning within
CP programs, ongoing program development can embrace collaboration with
other care providers to help insure that patients receive the appropriate care.

Keywords: Emergency Medical Services, Extended Care Paramedic,
Community Paramedic, Care planning, scoping study
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Introduction

Paramedic services deliver care within an operational context that often considers the use
of emergency services to be based on singular incidents (1,2). Singular short interactions
involving transition to care in emergency departments (EDs) (3,4) have limited the basis
for care planning and case management by paramedics. Studies on patient outcomes
following ED visits indicate that many patients are discharged without subsequent
referral (5,6) or after receiving only minor treatment or care (7,8). This can also mean
that patients are repeatedly seen by paramedics (9,10). Such patients may represent
individuals who would benefit from treatment and care offered through alternative
models that have been developed in response to new patterns of use. Two examples of
paramedics acting in new roles have been called community paramedics (11) and
paramedic practitioners (12). How care planning and case management have been
adapted by paramedics acting in these roles from the traditional practices in isolated
incidents is unclear.

Community paramedics have been used to address preventable 9-1-1 emergency
calls through improved collaboration with local community health care partners (13).
Municipal or regional administration of services in many jurisdictions means that
delivery of care by community paramedics is often initiated in direct response to a
perceived community level need (14,15). The regional heterogeneity of program
development has led to vastly different practices between different jurisdictions and, in
turn, difficulty in assessing the clinical benefits of these initiatives (14—16). Despite these
limitations, programs using community paramedics have demonstrated the potential to
reduce emergency departments (ED) visits (17-19), improve patient satisfaction
(17,20,21), and improve system performance (16,22).

Paramedic practitioners share some similarities with community paramedics. The
rationale for the paramedic practitioner model (also called an extended care paramedic
model) (12,23,24), included a hypothesis that not all patients seen by paramedics
required transport to an ED. The practitioner model required a significant adjustment in
service delivery, up to and including redefining what constitutes emergency care for
service providers and what alternatives to an emergency department may be feasible
(12,23,25,26). Extended care paramedics (ECPs) may be assigned to calls through new
approaches to dispatching and use an extended scope of practice when treating patients
(12,26). Legislation and policies governing service provision often mean that ECP
programs function separately from traditional emergency response (9,15,16,19,27,28),
thus reinforcing heterogeneity in service delivery between different jurisdictions.

Objectives

Herein, models of care that utilize either community paramedics or paramedic
practitioners in non-emergency situations are referred to using the term community
paramedicine. Despite heterogeneity in program structure, it is expected that common
roles and approaches are occurring with respect to the clinical management of cases
through community paramedicine. Previous reviews (13-16,22,29) evaluating
community paramedicine have presented some information about how paramedic
services adapt their service delivery model overall, but concepts of care planning and
case management involving community paramedics or paramedic practitioners beyond
singular encounters have not been summarized. This study addresses this void by
examining broad areas of care planning in community paramedicine, identifying gaps in
the evidence, clarifying key concepts, and reporting on the types of evidence that address
and inform practice in paramedicine. We include a qualitative assessment of care
planning and case management in community paramedicine programs to analyze the core
operational components and outcome measures of the described clinical interventions
within each of the studies. We define program capacities and identify comprehensive
models of care that can inform evidence-based practice within paramedicine.

Methods

A scoping study was conducted using the standard framework developed by Arksey and
O’Malley (30). The study process included conducting a systematic search of the
literature and selecting relevant studies, followed by data extraction, summarizing, and
reporting. Arksey and O’Malley suggest that a consultation exercise may enhance the
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review process (30). In this study, the authors of included studies were contacted to
confirm the components of care planning that were extracted from their respective
studies.

Systematic search

A systematic search of the literature was conducted between September 12, 2016 and
October 15, 2016. Determining the appropriate search strategy for identifying articles
about a sub-specialty of paramedic work required several iterations and adjustments.
Search terms were selected to describe the care provider as opposed to the program
delivering care because various terms may be used to describe community paramedicine
programs. The term “community paramedic” can be interchanged with other terms such
as “extended care paramedic,” “paramedic consultant,” or “paramedic practitioner.”
These terms have been adopted to varying degrees and have different meanings in
different jurisdictions. Combinations of keywords (with wildcard enabled suffixes) and
main subject headings were used to reflect these terms. Searches were replicated for
MEDLINE and CINAHL. The search was restricted to literature published in the past 15
years (dating to 2001) in order to capture the emergence of community paramedicine
service delivery models (11,12). Systematic search details are provided in the
supplemental file associated with this article.

Study selection

Citations were screened—first by title, then by abstract, and finally by full-text—to
confirm that they met inclusion criteria. Two reviewers (BM & ML) completed screening
separately to ensure the inclusion of all relevant articles and the reduction of bias. To
meet the inclusion criteria, abstracts needed to indicate paramedics were practicing in
expanded roles or with extended scope and describe care planning or case management
as an aspect of the study. Studies were excluded if they described care planning or case
management within a hospital setting or as part of traditional emergency ambulance
transportation. However, studies that investigated emergency response with subsequent
non-emergency department destinations were included as these were considered to be
non-life-threatening situations (for which the traditional service delivery model was
designed). ‘Care planning’ and ‘case management’ were defined by two basic
components. First, some form of program enrolment or referral was required to connect
the patient with a community paramedic or ECP, to assess eligibility or suitability for
subsequent clinical care and intervention. Second, within the program components, some
form of care plan was required wherein patients received care or treatment. Described
programs also had to include criteria for discharge from care, which may or may not have
included a period of follow-up. Following full-text review, any disagreement between
reviewers was resolved during an in-person meeting. Title screening the references of the
included articles was completed to identify any articles that were not found through the
systematic search strategy.

Data extraction

Data was extracted according to the Arksey and O’Malley framework (30). Country of
origin and study design provided information on where community paramedics were
practicing and the level of research being completed. Information about the model of care
provided details about the role of the paramedic, the services they were providing, the
timing and location of service provision, and the stated rationale. Details on operational
characteristics were collected and provided information about program leadership,
patient enrolment, types of assessments, program collaborators, and program evaluation.
Components of care planning and case management were synthesized based on the
extracted data to generate a comprehensive list of care planning characteristics that was
used for author consultation.

Qualitative analysis

Each community paramedicine program described in the articles that were reviewed
served as a case for a qualitative assessment of commonly appearing characteristics of
models of care. The corresponding author for each of the included articles was contacted
by e-mail and asked to provide information about the aspects of care planning that were
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included in the respective programs. Authors were provided with a table that detailed all
aspects of care planning that had been identified in all included articles. The components
that were described in their study were indicated. They were asked to confirm findings or
indicate other aspects of the program that were either included or not included and to
describe any other aspects of care planning that were not included in the table.

Results

Literature included

After removing duplicates, a total of 1648 titles were screened (Figure 1) from
MEDLINE and CINAHL. Reference-screening of the included articles yielded one
further study that was considered for subsequent abstract screening. A total of 10 articles
(Table 1) met the criteria for full-text review. Study protocols, economic analysis, patient
satisfaction, or other sub-analyses related to the programs described in these studies were
further detailed in another 16 articles. These related articles were reviewed for any
further details related to care planning or case management during the qualitative
analysis.

MEDLINE and CINAHL
database search:

=1648 citations

Citations identified
as grey literature:

=202 citations

Screening titles for
relevance:

=234 citations

M
Screening abstracts
for relevance:

=69 citations
Descriptive or
qualitative designs
l =52 citations
Observational,
experimental, or Screening titles of
quasi-experimental references
design: -
=1 additional citation

=17 citations

Studies providing adequate details
To enable qualitative assessment
> of case management or care planning

=10 citations

Figure 1: Flow chart illustrating article selection process

The included articles demonstrated a variety of different research designs and resulted in
differing levels of evidence; methods used were RCTs (one RCT and two RCT
protocols), one quasi-experimental trial, two retrospective studies, one pre/post study,
one cross-sectional, and two pilot project reports. The objectives of the studies varied
from exploring feasibility of paramedics acting in new roles to rates of hospitalization or
repeated emergency calls. Programs were designed for a number of different patient
populations including community dwelling older adults, individuals recently discharged
from hospital, residents of long-term care, patients with a specific disease diagnosis, and
frequent emergency callers. Where outcome comparators were included, these were
either based on pre/post analysis or arm of a trial (either cluster-randomized or quasi-
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experimental).

The aspects of care planning that were identified in these 10 articles are described
and detailed in Table 2. Eight of 10 authors provided confirmation or clarification
regarding aspects of care planning or case management. The feedback received from
respondents indicated a high level of agreement with the aspects of care planning as we
described them. In some circumstances, authors elaborated on aspects of care planning
that had not been included in the published articles.

Aspects of care planning

Three program enrolment structures were identified in the 10 articles; program initiated,
voluntary/recruited participation, and patient initiated. Program initiated enrolment
followed a case management approach designed for frequent paramedic service callers or
patients deemed eligible for enrolment through other disease management programs. In
total, eight community paramedicine programs described this type of enrolment; in four
programs this was the only means of enrolment (31,33,34,36,37,41,45,47). Most
programs included more than one means of enrolment (see Table 2). Four programs
employed a model of care similar to the ECP model (26,37,41,45) where care was
available at a patient’s time of need with a focus on care provision “in-place.” These
programs, along with two other programs (32,34) were classified as having patient
initiated enrolment. Three of the four programs that identified themselves as ECP models
also indicated that the service could initiate contact with identified individuals (37,41,45)
while the fourth indicated that the service also actively recruited participants (26). Two
programs described patient recruitment or voluntary enrolment. One followed an ECP
model of care (26) while the other described a clinical setting established in public
housing apartment buildings where patients could attend voluntarily (32).

The characteristics of care planning that were found can be described within three
categories; assessment, intervention, and collaboration. All but one of the programs
described paramedics completing a functional assessment or other program-specific
assessment (26,31-34,37,41,45,47). The other program described case reviews to
facilitate development of individualized dispatch protocols (36). Assessment could also
be integrated with chronic disease management activities, found in six programs (26,31—
34,47), or advanced care planning, found in three programs (31,37,47). Advances in
mobile technologies were found to enhance assessment with all but two programs
including some aspect of point-of-care testing (26,31,32,34,37,41,45,47).

Providing care “in-place” is cited as one of the motivations behind these new
service delivery models (26,31,37,47) while other programs were interested in decreasing
use of emergency services more generally (32,34,36,41,45). All of these programs
included an aspect of care planning that included either emergency department avoidance
or an individualized dispatch protocol (26,31,32,34,36,37,41,45,47). The one exception
to these motivations was a program initiated at hospital discharge with an objective of
preventing re-admission (33).

The care provided through these programs could involve both the administration
of medication and other non-pharmacological care (26,31,32,34,37,41,45,47).
Antibiotics and analgesia were examples of pharmacologic care (26,37,41,45). Wound
care was a common example of non-pharmacological care (26,34,37,41,45,47). The exact
intervention provided was dependent on level of certification and autonomy of
paramedics. Additionally, half of the programs indicated that health promotion or disease
prevention were included as aspects of care planning (26,32—-34,47).

Collaboration with other care providers was present in all included studies (26,31—
34,36,37,41,45,47). One article described pharmacist and paramedic collaboration in a
home visit program with a focus on medication adherence (33). While this article
provided extensive details on a collaborative approach to medication management, this
aspect of care planning was present in five other programs (26,32,34,37,47) but only two
of these included collaboration with a pharmacist (26,47). Paramedics often practice with
medical oversight provided by emergency care physicians. We found that in community
paramedicine programs, medical oversight from emergency care was present in seven of
the programs (26,31,34,37,41,45,47). This same level of collaboration existed with
specialized care (26,33,34,37,41,45,47) and with social workers (26,33,36,37,41,45,47).
Fewer programs included collaboration with mental health care (26,36,47), home care
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(26,32,34,47), or pharmacists (26,33,47). All programs had care plans that included
collaboration with primary care providers or family doctors (26,31-34,36,37,41,45,47).

Definition

Drennan
Jensen
Mason (2007)
Mason (2012)
Swain
Ruest

Abrashkin
Agarwal
Crockett'
Edwards

The paramedic service, in collaboration with program partners, identify
Program initiated  potential individuals and initiate contact with individual for the purposes of X
community paramedicine program

=
=
=
>
>
>=
=

3 The paramedic service, in collaboration with program partners, advertise
E Voluntary or A ) . " .
= Recruited information regarding the community paramedicine program for the X X
E purposes of recruiting program participants
The community paramedicine program offers readily available services
Patient initiated that may be accessed at patient’s time of need (within operational context X X X X X X
of service delivery model).
Functional A standardized means to describe the interaction between an individual's
health, environment, and social situation and their ability to perform daily X X X X X X
assessment -
tasks and activities
Other program- A standardized means to describe an individual's well-being specific to
specific N X X X X X X X X
some criteria as pre-defined by the model of care
assessment
E One or more of the following aspects intended to improve use of
E Medication medications; assessment of medication adherence, education or
g, S " - X X X X X X
= management consultation on indications for medication use, or reconciliation of
= prescriptions.
o
g
% Chronic disease Education and facilitation of activities and practices that assist in the care, X X X X X X
3 management improvement, or mitigation of chronic disease processes.
<
Advance care Discussing or fulfilling decisions or arrangements regarding end-of-life
planning or end-of- andfor situations wherein an individual is not capable of making choices X X X
life care regarding the care they wish to receive
Paint-of-care testing A d|§gn0§t|c process or procedure that can be carried out on-site and X X X X X X X X
provides immediate results
Pharmacologic care Provision or dispensing of medication X X X X X X
E:rlz;pharmaoolog\c Provision of medical treatment without the use of medications. X X X X X X X X
bt
B
;’ ! Education and facilitation of activities and practices that assist in the
Health promeotion or )
s enhancement or improvement of a healthy lifestyle andfor mitigation of X X X X X
£ disease prevention )
= disease processes or progression.
=
B
= . . i . ‘
ED avoidance Patients are prowdgd with a formalized alternative to ambulance transport X X X X X X X X
and care in a hospital emergency department.
Individualized Enrolled patients have a formalized directive available to dispatchers or
dispatch or care ; L X X X X
responding paramedics in emergency situations.
protocol
On-call physician A community paramedic has the ability to discuss case management or X X X X X X X
care planning with a medical doctor at time of need.
Communication
with emergency X X X X X X X
care
Communication
with mental health X X X
8 care
= Communication
S with primary care or X X X X X X X X X X
% family doctor A formalized mechanism for the exchange of information regarding patient
© Communication condition with respective dsciplines.
X X X X
with home care
Communication
with specialized X X X X X X X
care
Ccmrnumcatlnn X X X X X X X
with social worker
Communication X X X

with pharmacist

Table 2. Summary of aspects of care planning as described in included articles. (* denotes findings not confirmed by
lead author)
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Discussion

The findings of this study provide guidance about comprehensive community
paramedicine program models of care and can be used to inform future research that will
build an evidence base for community paramedicine practice. Ten articles that met the
inclusion criteria defined aspects of care planning and identified program components
that were part of care planning and case management processes. The articles utilized
differing research designs, served differing populations, and evaluated different outcome
measures. The aspects of care planning and case management detailed through case study
analysis illustrate the emergence of the paramedic as a health care provider that can
establish on-going patient-clinician relationships and collaboration with other care
providers.

Synthesizing the aspects of care planning and case management from the 10
articles resulted in 22 individual components that could be part of a community
paramedicine program. The components were grouped into four themes; enrolment,
assessment and management, intervention and care, and collaboration. A high level of
response from corresponding authors confirmed the presence or absence of components
as defined. To the best of our knowledge, no other summary of community paramedicine
program care planning components exists.

Due to the heterogeneity of research design and the fact that no single program
included all 22 aspects of care planning, we cannot infer that any one aspect was a direct
contributor to programs reaching or failing to reach their intended objectives.
Furthermore, we cannot determine whether other aspects of care planning were missed or
may be required. For example, we identified seven specific care partners that community
paramedics collaborated with but it is expected that more than seven care partners could
be involved in providing care—depending on the context of the program capacity or
objective.

Paramedic involvement in care planning and case management builds on past
reviews about community paramedicine and extended care paramedics (14-16,22). For
example, one scoping study indicated that published literature on community
paramedicine often focused on referral pathways (15). We decided to exclude articles
focusing on referral pathways to focus on paramedics who were acting with expanded
roles or extended scope in the process of developing care plans. The same study also
excluded ECPs due to the responsive domains where they are often deployed (15). We
decided to include these studies for two reasons. First, although these articles described
paramedics practicing with expanded roles, their responsive nature was determined not to
be to “emergency” situations. By this, we defined an emergency as an immediate threat
to life or limb. Second, the role of ECPs has been adopted such that these practitioners
are being utilized in non-ambulance settings within the UK (45).

Integration with the broader health care sector represents an important aspect for
community paramedicine that aligns with the other studies that met the inclusion criteria.
These roles represent a differentiated practice for paramedics from their traditional role
as emergency responders to incidents that are theoretically isolated events (in spite of
potential repeated use). The issue of repeated use and calls for issues that are not isolated
events relates to another study that considered alternatives to traditional EMS dispatch
and transport (16). Alternative to dispatch or transport is expected to be predicated on
the absence of an immediate threat to life or limb (the same definition that we used for
inclusion of ECP models of care). However, Jensen et al. identified the expanded
paramedic role as one of a number of different interventions that have been evaluated as
alternatives to transport (16).

Our findings provide guidance for future research by delineating the necessary
assessments, interventions, and collaborations for alternative models of care. A previous
systematic review and meta-analysis on the ECP model indicated that paramedics acting
in ECP roles reduced transportation rate to the ED and increased discharge rates on scene
but it was unclear whether this model reduced subsequent ED use (22). Patient safety and
adverse events are often raised as concerns about alternate paramedic service delivery
models (16) indicating the importance of care planning. In the case of care planning by
ECPs, we found that this was addressed through a variety of collaborative relationships
with other care providers. Primarily, the care planning conducted by ECPs appears to
facilitate improved primary care just as much as providing ED avoidance. Our analysis
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showed that having on-call primary care physician conferencing available (31,34,37,47)
was more common than having an on-call emergency physician available (21,41,45),
which is the traditional medical oversight option for paramedics.

Clinical implications

Aspects of care planning that involved assessment and intervention varied between
studies. This is not unexpected as paramedic education and certification varies between
jurisdictions. However, considering the additional education that was provided to
paramedics to allow them to practice in these expanded roles, the educational focus was
placed on assessment of specific disease management and the treatments that would be
provided. In some cases, this did not require any additional training beyond orientation to
the purpose of the interventions being performed (32). Three articles described enhanced
education that ranged from one to ten weeks with the upper level resulting in paramedics
receiving a new designation of practice (31,41,45). Future work should consider scope of
assessment, process for re-assessment, and process for physician consultation that guide
paramedics practicing within new models of service delivery. Opportunity exists to draw
on the aspects of care planning we have described to develop a standardized assessment
for community paramedicine that captures the full breadth of paramedic observations, not
limited to one specific disease management process.

In a previous scoping study of community paramedicine, O’Meara indicated that
one of the weaknesses of the published literature was ambiguity towards “the theoretical
underpinnings of the community paramedicine model” and uncertainty as to how
community paramedicine “fits into the wider health care system.”(15) By investigating
the aspects of care planning and by identifying collaborative roles, our findings can be
used to reduce this ambiguity in future community paramedicine programs. The aspects
of care planning described in Table 2 can serve as a framework for service providers to
describe how future community paramedicine programs may be integrated within the
broader health care system.

Limitations

Past reviews have pointed to the small number of published studies regarding community
paramedicine (14,15,22). Although these reviews have indicated a favorable trend
towards implementation of this service delivery model, the diversity of approaches taken
and a lack of RCTs has led to difficulty in determining the strength of the evidence
(14,22). This trend is continued here where only two trials and protocols for another two
RCTs were included. The remainder of articles were either cross-sectional or
retrospective cohort studies. While this may pose a limitation to developing the evidence
base, the approach taken here can provide guidance to future research with respect to the
factors that may be included in development of a service delivery model and the
outcomes associated with the care provided therein. It is also noteworthy that RCTs may
not serve as the most appropriate study design given the difficulties that would be
encountered in processes of recruitment, randomization, and blinding.

The aspects of care planning included in Table 2 were not mutually exclusive,
meaning that a community paramedicine program could incorporate all aspects of care
planning that we described. We would not suggest that this should be considered as an
indicator of program quality but that it could be an indicator of program
comprehensiveness. In that regard, the most comprehensive program included 19 aspects
(26) followed by another highly comprehensive program that had 18 aspects (47). Future
work should compare program comprehensiveness and quality of care. The ability to
standardize aspects of care planning in community paramedicine can facilitate this
research by clarifying interventions and outcomes.

Qualitative and descriptive articles that were not included in this study may have
implications with respect to the findings described. Other aspects of care planning were
potentially described in these articles. Strategies for their evaluation could be adapted as
they may offer valuable insight with respect to these practices that should not be
discounted.
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Conclusion

One definition of community paramedicine has referred to paramedics practicing with
expanded roles or extended scope in non-traditional settings (15). Based on these
findings, it may be necessary to consider a revised definition including patient enrolment,
assessment, intervention, and collaboration that are included in these programs. New
standards for community paramedicine define it as a model of care whereby paramedics
can apply their education to provide immediate or scheduled primary, urgent and/or
specialized healthcare to vulnerable patient populations by focusing on improving equity
in healthcare access across the continuum of care (49).

The findings of this scoping study enabled 22 aspects of care planning in
community paramedicine to be described. This provides a structured framework that can
guide both service providers in the delivery of their care and researchers in defined
outcome measures to be assessed. The findings show a continued evolution of
community paramedic service delivery models. Subtle differences exist between ECP
and community paramedicine models of care but our findings show that a great deal of
common aspects of care planning exist between these two models. Most notably, all
articles included collaboration with primary care providers. This presents an important
avenue for future program development and research.It also implies that community
paramedicine is aligned with the domain of primary care, as opposed to emergency
medicine. By summarizing care planning within community paramedicine programs,
ongoing program development can embrace collaboration with other care providers to
help insure that patients receive the appropriate care.
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