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ABSTRACT
Introduction  Community paramedicine models have been 
developed around the world in response to demographic 
changes, healthcare system needs and reforms. The 
traditional role of the paramedic has primarily been to 
provide emergency medical response and transportation 
of patients to nearby medical facilities. As a response 
to healthcare service gaps in underserved communities 
and the growing professionalisation of the workforce, 
the role of community paramedicine has evolved as a 
new model of care. A community paramedicine model in 
one region might address other healthcare needs than a 
model in another region. Various terms are also in use for 
community paramedicine providers, with no consensus 
on the definition for community paramedics, although 
the definition used by the International Roundtable on 
Community Paramedicine has been widely accepted. We 
aimed to examine the current knowledge and possibly 
identify gaps in the research/knowledge base for 
cost–benefit analysis and safety concerning community 
paramedicine in rural areas using a scoping review 
methodology.
Methods and analysis  This scoping review will follow 
the methodology developed by Arksey and O’Malley and 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses Extension for Scoping Reviews. 
In October 2020, we will search electronic databases 
(MEDLINE via PubMed, CINAHL, Cochrane and Embase) 
and the reference lists of key studies to identify studies 
for inclusion. The selection process is in two steps. First, 
two reviewers will independently screen identified articles 
for title and abstracts and, second, perform a full-text 
review of eligible studies for inclusion. Studies focusing 
on community paramedicine in rural areas, which include 
cost–benefit analysis or safety evaluation, will be included.
Ethics and dissemination  The data used are available 
from publicly secondary sources, therefore this study will 
not require ethical review. The results will be disseminated 
through peer-reviewed publication.

INTRODUCTION
Community paramedicine has developed 
in response to changing needs and condi-
tions for healthcare in several countries, for 
example, Australia, Canada, USA and UK.1 

The traditional tasks of paramedics were 
primarily to provide emergency medical 
response and transportation of patients to 
nearby medical facilities.2 Today the tasks, 
education and healthcare organisations for 
community paramedics incorporate substan-
tially more and varies widely between coun-
tries and even within some countries, for 
example, USA and Canada.3 Although, there 
is currently no consensus on the definition, 
role and tasks for community paramedics, the 
following definition proposed by the Inter-
national Roundtable on Community Para-
medicine has been widely cited: ‘Community 
paramedicine is a model of care whereby 
paramedics apply their training and skills in 
‘non-traditional’ community-based environ-
ments, often outside the usual emergency 
response and transportation model’.4 The 
core areas for community paramedicine can 
be summarised into four main areas: emer-
gency medical response, multiagency collab-
oration, patient-centred prevention and 
establishment of education and development 
programmes.5

Strengths and limitations of this study

►► There are limited studies that link cost–benefit anal-
ysis and safety concerning community paramedi-
cine in rural areas.

►► Through a wide overview, which includes a search 
on published literature on the topic, gaps in our 
knowledge base can be revealed.

►► A study of safety within a healthcare service is com-
plex due to many variables, and therefore there is 
a need for a multidimensional approach to evaluate 
safety.

►► Interpreting the findings in a scoping review can be 
challenging without a quality appraisal of the includ-
ed articles.
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The need for change has evolved through a combina-
tion of healthcare service gaps in underserved communi-
ties and the growing professionalisation of the workforce. 
This has led to new models of community paramedi-
cine.6–8 Established gaps in healthcare delivery can have 
various causes, of which two identified major factors are 
the global increase of an ageing population, together 
with an increased urbanisation. The population aged 65 
years and over is growing faster than all other age groups.9 
Increased urbanisation is also a worldwide phenomenon, 
where today more than half of the global population live 
in urbanised areas.10 The definition for rural versus urban 
areas varies widely between nations, and the definition 
by the United Nations emphasises that due to distinct 
nationwide characteristics, a single definition applicable 
to all countries is not amenable.11

The combination of an ageing population and urban-
isation leaves health services in rural areas more vulner-
able, where the number of relatively fewer health workers 
left has led to new models for community paramedicine. 
Rural parts of Norway are experiencing difficulties with 
recruiting skilled health personnel, and the forecast is 
increased challenges due to an older population, urban-
isation and centralisation of healthcare services towards 
larger communities.12 By allowing paramedics to work in 
expanded roles in cooperation with primary healthcare 
services, the goal is to improve access to care in rural 
areas and increased use of existing resources.6 We aimed 
to conduct a scoping review to examine existing literature 
concerning safety and cost–benefit analysis for commu-
nity paramedicine in rural areas, identify knowledge 
gaps and develop recommendations for future research 
surrounding community paramedicine.

Study rationale
Community paramedicine is a relatively new model of 
healthcare delivery in the interface between primary 
healthcare and emergency medical services.1 Commu-
nity paramedics work in expanded roles and increase 
medical access in underserved communities.13 Rising 
expectations from patients and next of kin are seen in 
many countries with public health systems.14 Public policy 
debates concerning the health service can often relate 
more to quantity than quality, for example, more services, 
more general practitioners, more high-cost pharmaceuti-
cals and more hospital beds. It is normal to consider the 
quality of the healthcare as one of the most fundamental 
expectations.14 Safety and subsequent evaluations are 
regarded as one of six quality dimensions as defined by 
the Institute of Medicine, where the safety aspect incorpo-
rates the task of avoiding injuries from healthcare services 
that are intended to help the patient.15

To decide on the worth of a project involving public 
expenditure, it is necessary to compare advantages and 
disadvantages. Cost–benefit analysis is a way of deciding 
what society prefers. Where only one option can be 
chosen from a series of options, the cost–benefit analyses 

should inform the decision maker as to which option is 
socially most preferred.16

By searching for all relevant studies concerning commu-
nity paramedicine in rural areas for cost–benefit analysis 
and safety, we intend to identify gaps in the research/
knowledge base.

Study objectives
The objective of this scoping review was to identify, cate-
gorise, summarise and synthesise knowledge about cost–
benefit analysis and safety for community paramedicine 
in rural areas.

METHODS AND ANALYSIS
This scoping review will follow the methodology devel-
oped by Arksey and O’Malley.17 They described the 
following five-stage approach: (1) identifying the research 
questions; (2) identifying potentially relevant studies; 
(3) selecting eligible studies; (4) charting the data; and 
(5) collating, summarising and reporting the results. In 
addition, a consultation exercise is an optional step avail-
able. With consultation exercise, the authors of included 
studies will be contacted to confirm the components of 
their respective studies. The Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses Extension 
for Scoping Reviews: Checklist and Explanation will 
be followed.18 The study was registered with the Open 
Science Framework (https://​osf.​io/​nt2gw).

Stage 1: identifying the research questions
Arksey and O’Malley recommend repeated attempts (iter-
ative process) to formulate the research questions, and by 
doing so, the researchers will familiarise themselves with 
the literature.17 Our research questions were developed 
and refined through consultations held by the research 
team and to establish the potential to introduce commu-
nity paramedicine in rural areas in Norway. This review 
has four research questions:

►► Are there cost–benefit analyses for community para-
medicine in rural areas?

►► What are the characteristics of cost–benefit analyses 
in rural areas?

►► Are there safety studies for community paramedicine 
in rural areas?

►► What are the characteristics of safety studies of 
community paramedicine in rural areas?

Stage 2: identifying relevant studies—search terms and 
inclusion/exclusion criteria
A combination of the three-step search plan previously 
described by Peters et al and search strategies for arti-
cles related to paramedic practice by Olaussen et al will 
be applied to identify all relevant studies published.19 20 
The first step is an initial limited search in PubMed using 
a participants–concept–context grid using predefined 
Medical Subject Heading (MeSH) terms (table 1). Our 
PubMed search on 28 January 2020 gave 341 article 
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matches (see online supplemental file 1). There were 
no relevant systematic articles or scoping review articles 
concerning cost–benefit analysis or safety in this search 
result, even though the authors are aware of articles 
covering the subject, for example, by Guy and O’Meara.8 21

In the second step, we will perform an analysis of text 
words contained in the title or abstract from articles to 
explore possible additional new keywords and index 
terms. Thereafter, a second search will be performed 
in October 2020 with all search terms and MeSH terms 
combined on the following databases: MEDLINE via 
PubMed, CINAHL, Cochrane and Embase. In the third 
step, the reference lists of all identified studies will be 
read to identify additional studies.

Stage 3: study selection
All identified articles will be collected and uploaded into 
our citation management system (Endnote V.X9; Clari-
vate Analytics, Pennsylvania, USA). A two-part study selec-
tion process will be used: (1) title and abstract review and 
(2) full-text review. In the first stage, two independent 
reviewers (OEE and OU) will independently evaluate the 
article matches according to defined inclusion criteria 
for the review using the web-based citation management 
system Rayyan (Qatar Computing Research Institute, 
Doha, Qatar). All the articles evaluated as being relevant 
will be included in the full-text evaluation, if at least one 
reviewer agrees to include or consider the abstract or title 
to be inconclusive, after which the study will be moved 
to the second level of screening. In the second stage, the 
two reviewers will independently evaluate the full-text 
articles to decide if they meet the inclusion criteria. Any 
disagreements between the reviewers will be resolved 
through discussion or with a third reviewer (HSH). The 
process of selecting studies will be reported in a Preferred 

Reporting Items for Systematic Reviews and Meta-analyses 
flow diagram.18

Inclusion criteria
All articles concerning health personnel working as 
community paramedics are included regardless of model 
for community paramedicine studied and as long as they 
fulfil the following inclusion criteria:
1.	 Empirical studies from rural areas.
2.	 Cost–benefit analysis or safety evaluation undertaken 

in the study.
3.	 English language.

Articles without abstract, textbooks, comments, letters 
to the editor, guidelines, opinion and policy documents 
will be excluded.

Stage 4: charting the data
The fourth stage of Arksey and O’Malley scoping review 
methodology is the charting of the data of the selected 
articles.17 We will develop an extraction tool to help 
the reviewers in deciding the relevance of the studies 
included. Key information about the selected articles 
will be collected, for example, authors, year of publica-
tion, country, objectives of the study, study population, 
methods and findings relating to safety, and cost–benefit 
analysis. The extraction tool will be refined through trial 
by the two reviewers on three studies or more to ensure 
we extract all relevant results.

Stage 5: collating, summarising and reporting the results
The purpose of this study was to collect the findings 
for cost–benefit analysis and safety for community para-
medics in rural areas. The findings will be presented in 
an overview of the research without evaluation of the 
quality of the different studies. Our overall assessment 

Table 1  Participants, concept and context grid showing identified search terms and MeSH terms for PubMed

Participants Concept Context

Definition Community paramedic Cost–benefit analysis Rural area

Safety

MeSH terms Emergency medical technician Analysis, cost–benefit Rural health

Allied health personnel Cost savings Rural health services

Community health workers Healthcare cost Rural population

Emergency medical services Healthcare cost/statistics and numerical data  �

Costs and cost analysis

Safety

Text words in T/A Emergency medical technician Analysis, cost–benefit Rural health

Allied health personnel Cost savings Rural population

Community health workers Healthcare cost Rural health services

Emergency medical services Healthcare cost/statistics and numerical data  �

Paramedic Costs and cost analysis

Paramedics Safety

MeSH, Medical Subject Heading; T/A, title/abstract.
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of strength of the evidence will be narrative rather than 
quantitative, since this is a scoping review article to map 
possible knowledge gaps. The findings after a complete 
review will dictate the final presentation, but our inten-
tion was to present the results diagrammatically with four 
main categories for rural community paramedicine:
1.	 Number of cost–benefit studies.
2.	 Characteristics of cost–benefit analysis.
3.	 Number of safety studies.
4.	 Characteristics of safety studies.

The anticipated end date for our study is 1 January 
2021.

PUBLIC AND PATIENT INVOLVEMENT
This study is based on a literature search without public 
or patient involvement according to the Guidance for 
Reporting Involvement of Patients and the Public 2 short 
form.22

ETHICS AND DISSEMINATION
The data used are available from publicly secondary 
sources, therefore this study will not require ethical 
review. The results will be disseminated through peer-
reviewed publication as an open access article.

LIMITATIONS
The study of safety within a healthcare service is complex 
due to many variables, for example, education, equip-
ment, workload, funding, morbidity, mortality, numbers 
treated, admissions to hospital or recontact. Therefore, 
there is a need for a multidimensional approach to 
evaluate safety. However, safety is of paramount impor-
tance in any health service and is incorporated in many 
systems as a quality indicator.15 Interpreting the findings 
in a scoping review can be challenging without a quality 
appraisal of the included articles.

DISCUSSION
An evidence-based approach to community paramedicine 
uses previously documented scientific evidence and expe-
riences from other countries to provide useful insights for 
design and implementation of community paramedicine 
in rural areas. The subsequent scoping review aimed to 
contribute to the knowledge base by consolidating knowl-
edge about cost–benefit analysis and safety for commu-
nity paramedicine in rural areas.

Twitter Oddvar Uleberg @uleodd
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