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Executive Summary 
Background 
Countries such as Australia, Canada, the United Kingdom, and the United States have similar 
healthcare structures and face similar healthcare delivery challenges. Population growth, 
epidemiological and demographic transition (for example, the increasing burden of chronic diseases 
and population aging), and a shortage of healthcare workers are affecting the healthcare systems in 
these countries. 

Community paramedicine programs provide a bridge between primary care and emergency care, and 
have been developed to address the need of those patients with low acuity but lack of access to 
primary care, elderly patients without mobility, and residents in rural/remote areas. 

Objective 
The objective of this report is to provide a summary of information regarding currently existing 
community paramedicine programs, with a focus on the following research questions: 

1. Which types of community paramedicine programs (including characteristics, 
implementation, and funding models) have been described in the literature (particularly in 
Canada, Australia, the United Kingdom, and the United States)? 

2. What is the evidence on safety, clinical effectiveness, and economic outcomes of paramedic 
programs towards providing patients with alternate, non-emergency health or social services 
within the community? 

Key Findings on Program Characteristics 
To address the first research question, information was gathered from several systematic reviews, 
health technology assessments, general reviews, and government documents, which were identified 
by a comprehensive literature search. 

In general, Australia emphasizes rural and remote paramedics, whereas Canada, the United 
Kingdom, and the United States implement expanded paramedic practice within different 
environments including rural, remote, regional, and metropolitan settings. These programs can be 
categorized into three care models based on categories originally proposed in Australia: the primary 
health care model, the health integration model (in Australia, called the substitution model), and the 
community coordination model. 

• By providing patient education, routine primary care services outside the clinic or hospital 
environment, post-discharge care, and chronic disease monitoring, the primary health care model 
aims to prevent admission or readmission to hospitals or nursing homes. The Emergency 
Care Practitioner program, which has been widely implemented in the United Kingdom, is 
an example of such a care model. 

• By using community paramedicine to place specifically trained emergency medical services 
(EMS) personnel to operate clinics or emergency departments where there is lack of trained 
medical personnel (such as nurses or physicians), the health integration model aims to ensure 
access to health care in isolated areas. Some Australian community paramedicine programs 
implemented in rural/remote areas are examples of this care model.    
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• By using specially trained EMS staff to direct patients to appropriate healthcare settings 
other than emergency departments, the community coordination model is aimed to avoid 
unnecessary transport of patients to emergency departments. One example of this model is 
the Resource Access Program implemented in some American states, which provides 
appropriate case management strategy for frequent users of the emergency healthcare 
system. 

The factors contributing to a successful operational framework for community paramedicine include 
strategic visions that cross traditional organizational boundaries, as well as an appropriately skilled 
workforce that is flexibly integrated with existing services. The concerns involved with community 
paramedicine programs include patient safety, appropriate clinical governance, supervision, and 
workforce issues. 

Key Findings on Safety and Clinical Effectiveness 
To address the second research question about the safety and clinical effectiveness of various 
community paramedicine programs, information was obtained and analyzed from four systematic 
reviews and 20 primary studies (one randomized controlled trial, with the remaining being 
observational studies). Two systematic reviews and 14 primary studies (13 of which were conducted 
in the United Kingdom) evaluated the safety and effectiveness of Emergency Care Practitioner 
(ECP) programs, within which a healthcare practitioner with a paramedic or nursing background 
undertakes many activities traditionally performed by physicians, such as initial assessment of 
patients, provision of simple treatment, or referral of patients to appropriate clinical settings. 

Evidence from a cluster randomized controlled trial (conducted in the United Kingdom) and a 
number of observational studies suggests that some community paramedicine models (such as the 
Emergency Care Practitioner program) are promising in reducing repeated emergency calls, 
emergency department visits, hospital admissions/readmissions, and emergency transport charges. 
These programs have been well received by community residents. While the majority of included 
observational studies did not report any safety outcomes, no significant safety issues were identified 
from the randomized controlled trial.    

Key Findings on Cost-Effectiveness 
The economic analysis found two studies assessing the cost-effectiveness of community 
paramedicine programs. These studies showed that community paramedicine programs were 
associated with an improvement in health outcomes, measured using self-reported Psychosocial 
Adjustment to Illness Scale (PAIS-SR) scores or quality-adjusted life years (QALYs). One study, 
conducted in Canada, indicated a diminished cost over three years post-implementation of the 
community paramedicine program. The cost in the other study was slightly higher for paramedics 
than usual care; however, this study suggested that community paramedicine programs were cost-
effective, given a relatively low incremental cost-effectiveness ratio. Both studies reached a 
conclusion favouring the implementation of paramedic programs in the community. 

Conclusion 
Community paramedics provide community-centred healthcare services that bridge emergency care 
and primary care, and undertake expanded roles such as health promotion and disease/injury 
prevention. Various community paramedicine programs have been developed and implemented in 
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Australia, Canada, the United Kingdom, and the United States to provide appropriate care to 
underserved people, filling healthcare service gaps. 

Limited evidence from a cluster randomized controlled trial and a number of observational studies 
suggests that some community paramedicine models are promising in reducing repeated emergency 
calls, reducing emergency department visits, hospital admissions/readmissions, and emergency 
department transport charges, and that these programs have been well received by community 
residents. Although no significant safety issues were identified from the only randomized controlled 
trial, safety outcomes were not reported in the majority of included observational studies. In terms 
of cost-effectiveness, the identified economic studies indicated that the implementation of 
paramedic programs would be recommended in the community. 

The implementation of community paramedicine programs is a long-term process, and evaluation of 
the impact of such programs is methodologically challenging. Future research is required to clearly 
define and delineate policies, procedures, and protocols of community paramedicine programs, and 
to fully evaluate their impacts on patients, communities, and healthcare systems at all stages of 
program implementation. Further research is also required in order to generalize results on the cost-
effectiveness of community paramedicine programs from other jurisdictions to the Alberta setting. 
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Abbreviations 
All abbreviations that have been used in this report are listed here unless the abbreviation is well 
known, has been used only once, or has been used only in tables or appendices, in which case the 
abbreviation is defined in the figure legend or in the notes at the end of the table. 

AHS Alberta Health Services 

CI confidence interval 

CP community paramedicine 

ECP emergency care practitioner 

EHS Emergency Health Services 

EMS emergency medical services 

EMT emergency medical technician 

PAIS-SR Psychosocial Adjustment to Illness Scale, self-report version 

P p-value statistic 

RR risk ratio 

QALY quality-adjusted life year 

QHES Quality of Health Economic Studies instrument 

SE standard error 

T&R treat-and-release 
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Glossary 
The glossary terms listed below were obtained and adapted from the following sources:  

• Butcher L. Tapping the potential of community paramedicine. Hospitals and Health Networks 
2016;90(10). 

• Hill H, et al. A systematic review of the activity and impact of emergency care practitioners 
in the NHS. Emergency Medicine Journal 2014;31(10):853-860. 

• Mason S, et al. The evolution of the emergency care practitioner role in England: 
Experiences and impact. Emergency Medicine Journal 2006;23(6):435-439. 

Ambulance – A vehicle specially equipped for taking sick or injured people to and from the 
hospital, especially in emergencies. 

Advanced Medical Priority Dispatch System (AMPDS) – A unified system used to dispatch 
appropriate aid to medical emergencies that includes systematized caller interrogation and pre-arrival 
instructions. Caller responses are used as inputs to gain a main response output category: A 
(immediately life threatening), B (urgent call), or C (routine call). This can link to a performance 
targeting system to match call metrics to their targets, such as category response time. For example, 
in the United Kingdom, calls rated as A on AMPDS have an 8-minute responder-on-scene target. 

Community paramedic – A paramedic who applies their training and skills in non-traditional 
community-based environments, often outside the usual emergency response and transportation 
model. 

Community paramedicine – A new and evolving model of community-based health care in which 
paramedics function outside their customary emergency response and transport roles in ways that 
facilitate more appropriate use of resources and/or enhance access to primary care for underserved 
populations.  

Emergency care practitioner (ECP) – A healthcare practitioner who comes from a nursing and 
paramedical background and undertakes many activities traditionally carried out by physicians, 
including an initial assessment of patient status and deciding whether to deliver simple treatments or 
initiate referral to an appropriate clinical team.  

Emergency department – Refers to comprehensive emergency departments that are open 24 
hours a day, seven days a week, and that provide acute care to patients arriving either by ambulance 
or by other means. 

Paramedic – A person trained to give emergency medical care to people who are seriously ill with 
the aim of stabilizing them before they are taken to the hospital. 
Treat-and-release (T&R) protocol – Refers to the on-site treatment of a patient by responding 
trained paramedics without transporting the patient to a healthcare facility (“treat-and-transfer”) or 
referring the patient to a healthcare facility (“treat-and-refer”). (Note: In Alberta, the T&R protocol is 
referred to as the “Assess, Treat and Refer” model, highlighting that an assessment is completed 
prior to treatment and that a referral mechanism is in place to coordinate follow-up care). 
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1. Introduction 
The present report was prepared in response to a request from Alberta Health Emergency Health 
Services (EHS) unit for information about currently existing community paramedicine programs in 
Canada and other countries including Australia, the United Kingdom, and the United States. This 
evidence-based report will be used to inform policy development and provide guidance to the 
Alberta Health EHS unit on exploring novel, non-traditional/emergency roles for paramedics to 
assist in the community. 

The following questions will be addressed in this report: 
1. Which types of community paramedicine programs have been described in the literature? 

a) What are the characteristics of these programs (including program components, 
skills, provider designation, staffing mix, populations, and finance)? 

b) Where have community paramedicine programs been implemented in Canada? 
c) How have community paramedicine programs been funded in other jurisdictions? 

2. What is the evidence on safety, effectiveness, and economic outcomes of paramedic 
programs towards providing patients with alternate, non-emergency health or social services 
within the community? 

a) Which performance metrics/indicators have been described in these evaluations? 
b) What are the outcomes of these evaluations? 

2. Background 
2.1 Paramedics 
Definition 
In Alberta, a paramedic is defined as a healthcare professional who is trained to provide emergent 
medical care to people who are seriously ill, predominantly in the pre-/out-of-hospital environment, 
with the aim of stabilizing patients before they are taken to hospital and working mainly as part of 
emergency medical services (EMS), such as on an ambulance. 

Paramedics are an integral part of the healthcare system, providing essential out-of-hospital care that 
many rely on for timely and professional response to their acute care needs. 

Traditional Role of Paramedics 
The scope of practice of a paramedic varies between countries or jurisdictions, but generally includes 
autonomous decision-making around the emergency care of patients. 

In Canada, there are four practitioner levels: i 
• Emergency Medical Responder (EMR) 
• Primary Care Paramedic (PCP) 

i For more information, see the National Occupational Competency Profiles provided by the Paramedic 
Association of Canada at: paramedic.ca/site/nocp. 
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• Advanced Care Paramedic (ACP) 
• Critical Care Paramedic (CCP) 

Three levels of EMS practitioners operate in Alberta: Emergency Medical Responders (EMRs) 
provide basic life support care in ambulances; Primary Care Paramedics (PCPs) provide highly 
functioning basic life support care; and Advanced Care Paramedics (ACPs) provide advanced life 
support care. Ground and air ambulance providers are reviewed by an EMS consultant to ensure 
compliance with legislations, regulations, policies, and protocols. Alberta Health is responsible for 
EMS vehicles, supplies and equipment inspections, as well as for ensuring compliance to, and 
maintenance of, operational policies (Alberta Health, personal communication, June 2017). 

Current Issues 
In general, Australia, Canada, the United Kingdom, and the United States have similar healthcare 
structures and face similar healthcare delivery challenges.1, 2 Population growth, epidemiological and 
demographic transition (such as the increasing burden of chronic disease and population aging), and 
a shortage of healthcare workers are affecting healthcare systems in these countries.  

Many Canadian jurisdictions are shifting or transforming towards a patient-centred, community-
based approach, due to Canada’s demographic shift over the past two decades towards an older, 
less-mobile population.3 Providing care for people with chronic disease(s) to avoid unnecessary 
emergency department visits and hospitalization is a major concern across the country.3 This is 
exacerbated by shortages of healthcare professionals; misalignment in the demand for, and 
geographical distribution of, healthcare professionals; growing demand for paramedic services; and 
increased financial pressure on provincial healthcare systems.4 Many large Canadian communities 
face serious paramedic response time delays and emergency department overcrowding, and there has 
been a substantial increase in ambulance call volumes in metropolitan communities, in part due to 
the lack of access to more appropriate healthcare services for those calling 911 who do not actually 
need emergency care.3 

In the United Kingdom, demand on ambulance services has increased steadily over the last 10 years 
due to an aging population and an increasing number of immigrants with heavy and often 
inappropriate use of emergency services; only 10% of emergency calls have been seen to be life-
threatening.1 

In the United States, it is recognized that a small group of adults disproportionately use acute 
healthcare services such as EMS and emergency departments; these frequent users often suffer from 
chronic medical conditions, homelessness, mental disorders, and alcohol and substance abuse.5 The 
resulting episodic, uncoordinated acute care is less effective and more expensive than comparable 
primary care.5 

2.2 Expanded Role of Paramedics in the Community – Community 
Paramedicine 
Definition 
There is currently no consensus on the definition for community paramedics, but the following 
definition proposed by the International Roundtable on Community Paramedicine (IRCP)6 has been 
widely cited: 
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“Community paramedicine is a model of care whereby paramedics apply their 
training and skills in ‘non-traditional’ community-based environments, often outside 
the usual emergency response and transportation model. The community paramedic 
practices within an ‘expanded scope’, which includes the application of specialized 
skills and protocols beyond the base paramedic training. The community paramedic 
engages in an ‘expanded role’ working in non-traditional roles using existing skills.” 

Additional training could include patient assessment, clinical skills, and familiarity with other 
healthcare providers and social services available in a local community.7 

In Alberta, community paramedicine is defined as a model of care using paramedics to provide primary, 
urgent, or specialized health care to specified, pre-determined patient populations, usually 
administered by EMS (Alberta Health EHS, personal communication, June 2017). 

Rational and Purpose 
A flexible workforce and a flexible approach to skill mix beyond traditional boundaries is central to 
modernizing emergency care, whereby patients receive the highest standard of care, by an 
appropriately trained person, at an appropriate time, in the most appropriate setting.8 

Community paramedicine provides a bridge between primary care and emergency care, representing 
a solution to address the need of those patients with low acuity but lack of access to primary care, 
elderly patients without mobility, or residents in rural/remote areas. Although out-of-hospital 
emergency care is central to paramedic practice, paramedics’ unique combination of skills and field 
experience (for example, assessment and treatment of patients at home) could also apply to a range 
of healthcare services that can be delivered in the community or the home.3 This allows such 
programs to be targeted to bridge healthcare gaps, and also to increase overall healthcare system 
effectiveness and efficiency. The need for healthcare services to come to mobility-challenged 
patients rather than vice versa suggests there is an opportunity to leverage paramedic expertise as 
part of “mobile integrated health units” through community paramedicine programs.3  

As stated in a joint position statement of the United States National Association of EMS Physicians 
and the National Rural Health Association Policy, the goals/purposes of community paramedicine 
programs are to increase access to primary and preventive care, provide wellness interventions 
within the medical home model, decrease emergency department utilization, save healthcare costs, 
and improve patient outcomes using EMS providers in an expanded role.9-11 

International Development 
A significant paradigm shift in the care of non-urgent, low-acuity patients has been gathering 
momentum over the last two decades. Paramedic services across North America, the United 
Kingdom, and Australasia have progressively embraced new paradigms of care in the out-of-hospital 
setting to provide alternate pathways for low-acuity patients other than the emergency department.6 

In 2003/04, development of community paramedicine programs was initiated in Nova Scotia, 
Canada. In 2005, the first international meeting was held in Halifax, Nova Scotia to discuss 
community paramedic/paramedic practitioner programs, with participants coming from Australia, 
Canada, Scotland, and the United States, as similar needs were identified in these four countries to 
address isolated elderly populations and overwhelmed rural healthcare services. Since then, the 
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International Roundtable on Community Paramedicine (IRCP) has held annual meetings alternately 
in Australia, Canada, the United Kingdom, and the United States. ii 

3. Methods 
Except for the literature search (section 3.1), the methods described below regarding study selection, 
data extraction, and quality appraisal apply only to the assessment of safety and clinical effectiveness. 
Methods specific to the economic analysis carried out for this report will be discussed in section 7. 

3.1 Literature Search 
A comprehensive literature search of relevant bibliographic databases and grey literature sources was 
conducted by an IHE information specialist in October 2016 to identify relevant studies published 
from January 2000 to October 2016. The main literature search was designed to identify studies that 
investigated the safety and clinical effectiveness of community paramedicine programs. The 
literature search was limited to the English and French language where applicable. Animal studies 
were excluded. No study design filters were applied with the exception of Medline, where a 
systematic review filter and randomized controlled trial filter were used. In addition to the resources 
listed below, the reference lists of selected studies were manually screened to identify any additional 
relevant studies: 

• Bibliographic databases: Medline, EBM Reviews (Cochrane Database of Systematic Reviews, 
Health Technology Assessment Database, Cochrane Central Register of Controlled Trials), 
Embase, CINAHL Plus with Full Text, PubMed Health, Web of Science Core Collection, 
Scopus, and Google Scholar 

• Grey literature resources: ProQuest Dissertations & Theses Global, and Dissertations, 
OCLC WorldCat, Google, national and international community paramedicine associations, 
Health Technology Assessment agency websites, clinical trial registries, and clinical practice 
guidelines 

• MeSH terms used: Emergency Medical Technicians, Ambulances, Professional Role, Professional 
Competence, Community Health Services, and Community Medicine (note that paramedic is not a 
MeSH term, but it is used as a keyword search term in the literature search) 

For more details on the main literature search, see Appendix A, Table A.1.  

3.2 Study Selection 
Titles/abstracts identified from the main literature search were screened by one researcher (BG). 
Full-text articles that appeared to be relevant were retrieved and reviewed by one researcher (BG) 
for eligibility, using predefined inclusion criteria based on the PICOS (Population, Intervention, 
Comparator, Outcome, Setting) model. Further details on the inclusion/exclusion criteria can be 
found in Appendix A.  

3.3 Data Extraction 
One researcher (BG) extracted data from the selected systematic reviews/meta-analyses and primary 
studies using pre-developed data extraction forms (see Appendix A). For a study with multiple 

ii For more information about the IRCP, please see: ircp.info. 
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publications, the most recent or most comprehensive publication was included as a key study, with 
supplemental information from other relevant publications when necessary. 

3.4 Quality Appraisal 
Two researchers (BG and PC) independently appraised the methodological quality of the selected 
primary studies using a checklist developed by Downs and Black12 (see Appendix A). Disagreements 
in quality ratings between the two reviewers were resolved by consensus. Quality assessment results 
were incorporated into the review when interpreting and discussing research evidence, but were not 
used to include or exclude studies. 

4. Literature Search Results 
The main comprehensive literature search identified 7,681 citations from electronic databases and 
169 citations from grey literature. Ninety-three full-text articles that appeared to be relevant were 
retrieved. On close examination of the full-text articles, four systematic reviews/meta-analyses and 
20 primary studies met the inclusion criteria for key studies evaluating the safety/clinical 
effectiveness of community paramedicine programs, and were included for further analysis. Sixty-
nine studies were excluded for various reasons (see Appendix B). The process used for study 
selection is illustrated in Figure 1. The literature search results specific to the economic analysis 
carried out for this report will be discussed in section 7. 
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FIGURE 1: Flow diagram of study selection 

 

5. Existing Community Paramedicine Programs 
This section presents information regarding the following research question: 

• Which types of community paramedicine programs have been described in the literature? 
o What are the characteristics of these programs (including program components, 

skills, provider designation, staffing mix, and populations? (for definitions, see 
Appendix A, Table A.2) 

o Where have community paramedicine programs been implemented in Canada? 
o How have community paramedicine programs been funded in other jurisdictions? 

The main literature search identified a number of documents, systematic reviews, or general reviews 
that described various community paramedicine programs. Whenever necessary, information from 
primary studies is also used to supplement this section. A detailed description of these programs is 
provided in Appendix D. 

It has been suggested that a more fundamental and simple classification of low-acuity service 
delivery models into two discernible paradigms is required to limit the rapidly expanding 
nomenclature in community paramedicine.6 One paradigm is aligned with a “preventative/follow-
up” model of care to reduce the incidence of unscheduled/emergent care, by working 
collaboratively with physicians and other primary care services in areas such as chronic disease 

Id
en

tif
ic

at
io

n 

Records identified through 
database searching 

(n=7,681) 

Records after duplicates removed 
(n=7,850) 

S
cr

ee
ni

ng
 

Records screened 
(n=7,850) 

Records excluded (n=7,757)  

E
lig

ib
ili

ty
 

Full-text articles 
assessed for eligibility 

(n=93) 

Full-text articles excluded (N=69) for 
the following reasons: 
• Abstracts/letters/editorials (n=12) 
• Not intervention of interest (n=14) 
• No outcome of interest (n=16) 
• Other (n=27) 

Studies included (N=24): 
• SRs/MAs (n=4) 
• Primary studies (n=20)  In

cl
ud

ed
 

Additional records identified 
through other sources 

(n=169) 

Prepared for Alberta Health  6 



 
Community paramedicine: Program characteristics and evaluation 

September 2017 
 

management, health promotion/education, and early intervention. The common term for a 
paramedic employed in this model of care is community paramedic or, for those employed in the Mobile 
Integrated Health Care model in the United States, community paramedicine provider.6 

The other paradigm is a “reactive” model, in which paramedics respond to calls for unscheduled 
care and are usually dispatched by ambulance control centres through traditional notification 
systems, such as calls to 000 in Australia or 999 in the United Kingdom. A patient is treated in their 
own residence, most often for a low-acuity presentation, and, if necessary, is referred for follow-up 
care, likely with the patient’s general practitioner. Common terms for a paramedic employed in this 
model of care (particularly in Australasia and the United Kingdom) include extended care paramedic, 
paramedic practitioner, and emergency care paramedic.6 

In general, Australia emphasizes rural and remote paramedics, whereas Canada, the United 
Kingdom, and the United States implement the expanded paramedic practice within different 
environments including rural, remote, regional, and metropolitan settings.13 

5.1 Australia 
In Australia, there are some differences in paramedic practice between urban and rural areas. Rural 
paramedics adopt a whole community approach rather than a case dispatch approach, have 
multidisciplinary team members rather than operating mainly within ambulance teams, take 
additional responsibility as a teacher and manager for volunteers, and are highly visible members of 
the community rather than relatively anonymous.14 

There are several current community paramedicine programs that have been developed to meet the 
needs of rural and remote communities in Australia (for details, see Appendix D, Table D.1). 
Blacker and Walker grouped these programs into three broad categories: the primary health care 
model, the substitution model, and the community coordination model (see Table 1).15 

TABLE 1: Community paramedicine program models in Australia 
Model General description Goal 

Primary health care Integrated health services in partnership with other 
health professionals to provide patient education, 
routine primary care services outside the clinic or 
hospital environment, post-discharge care, and chronic 
disease monitoring 

To prevent admission or 
readmission to hospitals or 
nursing homes 

Substitution Place specifically trained EMS personnel to operate 
clinics or emergency departments where geographic 
isolation leaves no other trained medical personnel 
such as nurses, or general practitioners 

To assure access in isolated 
areas 

Community 
coordination 

Use specially trained EMS staff to direct patients to the 
appropriate place of care the first time 

To avoid transport to emergency 
departments when transfer to 
some other care is certain 

Source: Blacker and Walker 200915 

The primary health care model was developed in Queensland and New South Wales in response to 
challenges including increased ambulance demand, an aging population, rising prevalence of chronic 
disease, and decreased accessibility for unpredicted care and out-of-hours care. Collaborating with 
other healthcare professionals, paramedics in this model extend access to primary health services to 
promote disease and injury prevention while continuing to provide pre-hospital emergency care. 
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The substitution model has been implemented in some country hospitals in South Australia in response 
to the physician shortage there, as well as in the emergency department of the Alice Springs Hospital 
(the main acute care hospital for Central Australia) in response to the nurse shortage there. 
Paramedics in this model provide leave coverage for medical and nursing staff. Contracts or official 
agreements between paramedics and hospitals/health departments have been developed to permit 
paramedic practice in these settings.  

The community coordination model has been implemented in South East Victoria, Tasmania, and 
Western Australia, with focuses on recruiting, retaining, and supporting existing volunteers while 
providing support to existing health services when needed. 

O’Meara et al. described the key characteristics, roles, and expected outcomes for a Rural Expanded 
Scope of Practice (RESP) model.16 The key feature of the RESP model is a capacity to integrate 
existing paramedic models with other health agencies and health professionals to ensure that 
paramedic care is part of a seamless system that provides patients with well-organized and high 
quality health care. Adoption of the RESP model requires paramedics to have the following activities 
as core components of their expanded role: rural community engagement, emergency response, 
situated practice, and primary health care. This expansion of the scope of practice of paramedics 
offers the potential to improve patient care and the general health of rural communities. 

Based on interviews with paramedics, volunteer ambulance officers, and other health professionals 
from four rural regions of South East Australia with existing innovative models of rural paramedic 
practice, O’Meara et al. found that, in small rural communities, paramedics are increasingly 
becoming first-line primary healthcare providers and developing additional professional 
responsibilities throughout the cycle of care. 

5.2 Canada 
Nova Scotia 
A nurse practitioner-paramedic-physician model has been developed and implemented in the islands 
of Long and Brier, two isolated islands approximately a 45-minute drive away from the small town 
of Digby, Nova Scotia, with access restricted to passenger car ferries.17 With approximately 1,240 
residents and 50% of them over 65 years old with increased healthcare requirements, it was 
challenging for rural communities to provide accessible health care to residents on the islands.17 

In the first phase of the nurse practitioner-paramedic-physician model, 24 hours a day/7 days a week 
emergency paramedic coverage on the islands was established. Community paramedics started 
services such as administering flu shots, holding clinics, checking blood pressures, and answering 
phone calls from residents for non-emergency services, such as checking for diabetes. Policies, 
procedures, and protocols regarding safe care delivery were developed by Emergency Health 
Services (EHS). Through collaboration with a nurse practitioner and a physician, community 
paramedics expanded their services and were able to complete more complex care to the island 
residents, such as providing wound care and immunization, and participating in community health 
promotion and injury prevention sessions, such as fall prevention for seniors. EHS established 
community paramedic competencies in 2005, which include congestive heart failure assessment, fall 
prevention and home safety assessment, venipuncture/phlebotomies, urinalysis by dip stick, 
suture/staple removal, wound care, immunizations, medication compliance, diabetic assessment, 
glucose checks, blood pressure checks, antibiotic administration, B12 injections, helmet safety 
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fitting, car seat installation, CPR and First Aid instructor status, and health promotion activities (see 
Appendix D, Table D.2).18 

Ontario 
The Toronto EMS Community Paramedicine program was developed in 1999 in Toronto, Ontario. 
It is a non-emergency, community-based service with a focus on health promotion, system 
navigation, and injury prevention in the urban area.19 The mission of this program is to help patients 
in the community solve some of their medical and care problems before they become real 
emergencies. Services offered by this program include heat surveillance, window and balcony safety, 
vaccinations (influenza, hepatitis A, meningitis C, and streptococcal pneumonia), infection 
prevention and control, and Community Referrals by EMS (CREMS) (see Appendix D, Table D.2). 

CREMS was implemented in 2006 as a pilot project, and has been fully operational across Toronto 
since 2008. Referrals are made by paramedics who respond to 911 calls based on a determination 
that a patient is in need of additional healthcare/support services. These referrals are made to the 
appropriate Community Care Access Centre (CCAC) for further assessment and determination of 
the type(s) of service most appropriate for the patient; all referrals are collected by Toronto Central 
and then forwarded to one of the five CCACs within Toronto, based on the patient’s residence or 
the facility the patient was transported to.19 The core services provided by the CCACs include 
nursing, personal support, physiotherapy, occupational therapy, speech language therapy, and 
extreme cleaning; secondary services include social work, nutritional counselling, medical 
supplies/equipment, connecting the patient with healthcare services, and long-term care placement.19 

As of 2014, more than half of Ontario residents have access to community paramedicine programs 
in their communities, with approximately 13 community paramedicine programs currently operating 
in the province. Ten additional municipalities and EMS providers are planning to implement 
community paramedicine initiatives.iii 

Alberta 
Alberta has an EMS Palliative and End-of-Life Care “Assess, Treat and Refer” program through 
which patients can access urgent, acute palliative care services in their homes or in the community. 
This service is available to any palliative patient in Alberta experiencing a medical emergency (for 
example, shortage of breath, nausea, delirium, or increasing pain), and can be activated by any 
registered healthcare professional or triggered by a routine 911-call. The program is staffed by 
Alberta Health Services (AHS) EMS paramedics, who can deliver palliation and rehydration therapy, 
and can administer medications (analgesics). These EMS paramedics work with the patient’s 
attending clinician (that is, physician, registered nurse, nurse practitioner, licensed practical nurse, 
physiotherapist, occupational therapist, or respiratory therapist) to ensure that the emergency 
treatment delivered aligns with the overall care plan. In other jurisdictions, this model of extended 
care may be known as “treat-and-release” (T&R). T&R protocols have been considered as an 
approach (in Alberta and elsewhere) to relieve emergency department overcrowding and to decrease 
rates of emergency department admissions, inpatient admissions, and clinic visits. However, there 
are concerns about the use of the T&R protocol in terms of patients’ optimum care and potential 
benefit from transport to a healthcare facility.20  

iii For more information, see: news.ontario.ca/mohltc/en/2014/01/ontario-expanding-community-role-for-
paramedics.html. 
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Currently, AHS community paramedics provide at-risk patients with immediate access to health care 
in the community by collaborating with available family and specialized physician services.iv These 
specially-trained paramedics, in consultation with physicians, bring a broad range of medical services 
to the home, and can reduce 911-calls and the need for emergency department visits. Services that 
community paramedics can provide include: immediate assessment followed by physician-facilitated 
diagnosis and treatment; advanced assessment such as respiratory, cardiac, or environmental; on-site 
diagnostics including specimen collection, ECGs, blood glucose, oxygen saturation, and CO2 levels; 
and immediate on-site intervention including IV rehydration, pain management, suturing, 
medication administration, and facilitated prescription orders. This program is for patients with 
chronic health concerns that prevent them from accessing available healthcare services, and 
currently operates 365 days a year, 16 hours per day (from 6:00 a.m. to 10:00 p.m.).  

AHS is working with the various education institutions to broaden the education that paramedics 
and emergency medical technicians (EMTs) receive, so that they have a wider understanding of 
long-term care health issues.  

There are also a number of scalable programs ongoing in Alberta, where paramedics play expanded 
roles within their existing scope of practice in their communities (AHS, personal communication, 
2017):  

• In Edmonton, paramedics offer enhanced services through a variety of EMS-funded 
programs. The Urgent Response Team serves high needs patients in supportive living sites; 
Crisis Response by EMS supports patients with addiction and mental health programs in the 
downtown core; and the Community Health and Prehospital Program was established for 
EMS patients who would benefit from additional social or healthcare supports. Paramedics 
in these programs can provide primary and emergency care such as blood and urine 
collection, wound care, urinary catheterization, facilitation of advanced diagnostic imaging, 
and patient navigation supports, but do not transport patients to hospital. 

• In Calgary, EMS funds and runs a separate community paramedic system through which 
paramedics provide primary or emergency care to people with chronic conditions and 
complex, high-needs patients. The scope of care provided includes blood and urine 
collection, wound care, urinary catheterization, facilitation of advanced diagnostic imaging, 
rehydration therapy, medication administration (antibiotics), and IV blood product 
administration. 

• In Airdrie, a paramedic position has been established in the AHS-funded and operated 
Urgent Care Centre to assist with patient care and management, allowing the centre to 
maintain hours of operation. 

• In the rural northwest Rainbow Lake, an AHS-run and -funded clinic, serves the health 
needs of the community. As the community has struggled to retain a full-time physician or 
nurse practitioner, paramedics staff the clinic and manage patients.  

• In the Stoney-Nakoda First Nation in rural southern Alberta, EMS Expanded Role 
Paramedics operate with an expanded scope of practice in order to meet the urgent care 
needs of the population. Their services include suturing, casting, and administering 
medications.  

iv For details, see: www.albertahealthservices.ca/info/page12557.aspx. 
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• In Lethbridge, seniors living at home may be managed by a paramedic in collaboration with 
a clinical team. This team-based model of care is funded by AHS. 

Saskatchewan 
The Primary Health Bus project, a pilot project that integrates paramedics with primary health care, 
was launched in Saskatchewan in August 2008.21 With support from the Ministry of Health, this 
project was designed to reduce barriers faced by people who are geographically, socially, 
economically, or culturally isolated in accessing healthcare services, by bringing services to them via 
bus. The project operates year-round, eight hours a day, seven days a week; registered nurses (nurse 
practitioners) and paramedics provide various services to residents of core neighbourhoods in 
Saskatoon.21 The mobile Primary Health Bus serves many populations, including First Nations, 
Métis, children, older adults, immigrants, refugees, and those with chronic diseases, with services 
including health promotion, education, treatment, follow-up care, and referral.22 Staff have been 
building strong and positive relationships with community residents, and the project has successfully 
facilitated inner city residents to access healthcare services; as of February 2009, almost 1,000 
patients have accessed services on the bus.21 

British Columbia 
In British Columbia, a community paramedicine program has recently been initiated, implemented 
by British Columbia Emergency Health Services (BCEHS) in partnership with the Ministry of 
Health, regional Health Authorities, the Ambulance Paramedics of British Columbia, the First 
Nations Health Authority, and others. The objective of the initiative is to address two challenges 
rural and remote communities in British Columbia face, namely recruiting/retaining paramedics, and 
issues in accessing health care due to distance of the nearest healthcare facility and 
recruiting/retaining healthcare professionals.  

The prototype phase of this program included eight community paramedicine projects in nine rural 
communities, selected based on community need and the supportive level of BCEHS and Health 
Authority infrastructure. In April 2016, the British Columbia Health Minister announced the first 73 
rural and remote communities that will have the services of community paramedics, including these 
prototype phase communities.v 

5.3 United Kingdom 
Among the various community paramedicine models in the United Kingdom, the Emergency Care 
Practitioner (ECP) program is the most impactful, implemented widely in the United Kingdom since 
2003.23 ECPs come from nursing and paramedical backgrounds; the role of ECPs is occupying the 
space between the physician, the nurse, and the paramedics, and most ECPs in the United Kingdom 
are recruited from paramedics. The aim of this non-traditional, community-based program is to 
provide assessment and treatment of patients with minor illness/injury within the community, 
without necessarily transporting the patient to the hospital. With additional training in assessment, 
examination skills, and management of long-term conditions, ECPs are capable of undertaking many 
activities traditionally carried out by physicians, including an initial assessment of patient status and 

v For details, see: www.bcehs.ca/about-
site/Documents/Community%20Paramedicine%20Initiative%20Overview%20-%20November%202016.pdf. 
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deciding whether to deliver simple treatments or initiate referral to an appropriate clinical team (see 
Table 2 and Appendix D, Table D.3).24-26  

TABLE 2: Scope of practice of ECPs in the United Kingdom 
Presenting complaint 

Falls       Minor burns 
Lacerations      Foreign body in ear, nose, or throat 
Epistaxis 

Practical skills 

Local anaesthetic techniques    Principles of dressings and splintage 
Wound care and suturing techniques 

Special skills 

Joint examination 
Examination of neurological, cardiovascular, and respiratory systems 
Examination of ear, nose, and throat 
Carrying out/interpreting diagnostic tests 
Protocol-led dispensing of simple analgesia, antibiotics, and tetanus toxoid 
Prescribing a wider range of medications 
Assessment of mobility and social needs, including routine assessments for patients with chronic conditions 
Directly admitting patients to specialist units 

Additional options for referral and requesting investigations 

Requests for radiography 
Referral processes for emergency department, general practitioner, district nurse, and community social services 

Sources: Mason et al. 200727 and Raven et al. 200623 

ECPs are primarily employed by United Kingdom Ambulance Services trusts, and work in a variety 
of urban and rural settings including general practitioner surgeries, minor injuries units, and 
emergency departments. Clinical support and supervision is provided from Ambulance Services or 
host providers.23 

5.4 United States 
In the United States, the term community paramedicine was first used in 2001 as a potential model of 
improving rural community health care.11 Many existing programs expand the role of EMS 
personnel while staying within the skill level of their scope of practice; personnel in such programs 
are usually called community paramedics or community health paramedics. Other programs expand the scope 
of practice of EMS personnel; those in such programs are called advanced practice paramedics. 

Community paramedicine in the United States is an evolving method of community-based health 
care in which paramedics function outside their customary emergency response and transport roles 
in ways that facilitate more appropriate use of resources and enhance access to primary care for 
underserved populations.9 A community paramedic is a paramedic or EMT who already operates in 
their service area or community, and who has taken advanced didactic and clinical education in a 
number of areas, enabling them to identify the healthcare needs in underserved communities.10 
These areas can include: health and wellness, health screening assessments, health teaching, 
administering immunizations, monitoring diabetic patients, monitoring post-myocardial infarction  
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patients, advanced mental health issues and referral, wound care, and safety programs.10 Target 
populations may include frail and/or elderly patients, patients with lack of transportation, patients 
with cognitive/mental problems, 911 “superusers” (for example, people who suffer from 
homelessness and/or mental health problems), and patients who need follow-up after being 
discharged from an emergency department or hospital.9 

There are community paramedicine programs in varying stages of development in more than 20 
states (such as North Carolina, Colorado, Minnesota, Maine, and Texas) and more than 150 
communities.9, 28 There are also 12 pilot projects underway in California beginning with paramedic 
training in 2015, with independent evaluation expected in 2017.7, 9 The majority of these pilot 
projects have paramedics providing transportation to destinations other than an emergency 
department, such as a mental health clinic, an urgent care clinic, a physician’s office, or a sobriety 
centre. Some of these pilot projects also allow paramedics to provide follow-up care after discharge 
from an emergency department/hospital.9 

To address an issue of highly frequent paramedic transports for a small group of 911-callers, in April 
2008, San Diego EMS initiated a pilot project, the Resource Access Program (RAP). RAP uses EMS 
system surveillance, case management, and referral to identify and modify medical and psychosocial 
factors associated with repeated 911 calls.5 The RAP Coordinator (an experienced paramedic) 
contacts (by phone or in-person) individuals with more than 10 EMS transports within the past 12 
months as well as other high users referred by fire and EMS personnel, and identifies factors 
associated with their excessive use of acute care resources for primary care conditions (for example, 
lack of transportation, social support, and/or health literacy). The Coordinator also liaises with 
primary care physicians, homeless services agencies, street outreach teams, hospital social workers, 
case managers, and adult protective services personnel. RAP clients receive education regarding 
appropriate use of EMS, and are connected with resources including equipment, transportation, 
housing, social services, mental health services, and primary care (see Appendix D, Table D.4). 

5.5 Funding 
There was a lack of information regarding funding within the studies included in this review. 

In Alberta, AHS EMS has used operational funding to run community paramedic and other 
expanded role paramedic programs such as the ATR program (Alberta Health EHS unit, personal 
communication, May 2017). 

In 2014, the Ontario Ministry of Health and Long-Term Care announced the allocation of 
$6 million to support the expansion of community paramedicine programs.3 

Most of the community paramedicine programs in the United States up to 2016 were developed out 
of grants or other short-term funding. Some of the programs have shut down because they were not 
economically viable in the long term.9 

6. Safety and Clinical Effectiveness of Community 
Paramedicine Programs 
This section is to address the following question: 

• What is the evidence on safety, effectiveness, and economic outcomes of paramedic 
programs towards providing patients with alternate, non-emergency health or social services 
within the community? 
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o Which performance metrics/indicators have been described in these evaluations? 
o What are the outcomes of these evaluations? 

6.1 Description of Included Studies 
The literature search identified four systematic reviews (for details, see Appendix E, Table E.1). 

The systematic reviews by Hill et al.24 and Evans et al.1 focused on emergency care practitioners 
(ECP) within the United Kingdom context. The systematic review by Tohira et al.29 focused on the 
impact of community paramedicine on ambulance transportation to the emergency department. The 
review by Bigham et al.30 identified 11 studies published between 2000 and 2011 that measured 
outcomes of various community paramedicine programs. However, this review did not perform any 
formal critical appraisal of the methodological quality of included studies using a validated quality 
appraisal tool, which is a key component of a systematic review. 

Overall, these reviews found that a number of studies of high methodological quality described care 
processes (diagnosis, investigations instigated, and treatment initiated) provided by ECPs to be 
equivalent to or better than that provided by practitioners with traditional roles. Pre-hospital ECPs 
provided “added value” by treating more patients at the scene, thereby reducing unnecessary referral 
to the emergency department. However, the appropriateness of the decision of the new pre-hospital 
practitioner and patient safety were not well supported by the available evidence.  

The characteristics of the included studies are summarized in Appendix E. Of the 20 selected 
primary studies, four were conducted in Canada,17, 31-33 one in Australia,34 13 in the United 
Kingdom,27, 35-39, 26, 40, 41-45 and two in the United States.5, 46 Two studies reported on a cluster 
randomized controlled trial,27, 35 and all other studies are observational studies using different 
methods to collect data. 

Most studies included all age groups, while some studies only included elderly patients (for example, 
over 60 years of age) or pediatric patients. Care provider populations also varied in terms of age, 
professional experience, and certifications (for example, EMTs, paramedics, nurses). ECPs were 
most frequently studied, and the majority of studies on ECPs were conducted in the United 
Kingdom. 

The outcome measures reported in the included studies are presented below in Table 3. 
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TABLE 3: Reported outcome measures 
Safety 

• Subsequent or unplanned emergency department visits after being seen/relapse EMS calls 
• Appropriateness of care/decision 
• Complications after call  

Service utilization 
• Reduction in transfer to the emergency department (=emergency department attendance) 
• Discharge at the scene 
• Hospital admission 
• Length of stay 

Process outcomes 
• How practitioner make decisions 
• Patient compliance with treatment recommendations   
• Times from 911 call to discharge  

Economic impacts  
• Cost to the system 
• Cost to patients/families 

Patient acceptance/satisfaction 

6.2 Methodological Quality of Included Studies 
The results of the methodological quality appraisal using the Downs and Black checklist are 
presented in Appendix C. The median score using the Downs and Black checklist was 15 (range 
from 11 to 22).  

Most studies addressed a clearly defined question using an adequate methodology and reported 
outcomes clearly. However, the included studies suffer from several methodological limitations. For 
example, the majority of studies did not report important potential confounding factors such as 
patient characteristics or adjust outcome measures for these confounders. Most studies had 
inadequate follow-up or accounting for patients who were not assessed or treated by paramedics. In 
some studies, there was a lack of control group or comparison data. These methodological 
limitations have to be taken into account when interpreting the study outcomes. 

6.3 Safety and Clinical Effectiveness 
Community Paramedicine Programs in Australia 
One study conducted in Australia examined the impact of an extended care paramedic model (see 
Appendix E, Table E.2).34 The objective of this study was to explore the introduction of a rapid 
response team as outlined in the South Australian Palliative Care Services Plan for 2009-2016. 
Though the plan originally identified the service as being provided by nurse practitioners, the 
partnership model implemented utilized extended care paramedics for the provision of out-of-hours 
emergency care to palliative patients. Data were collected from across the metropolitan area of 
Adelaide. During the 118 days of the trial, there were 40 paramedic visits, which equates to visits on 
10 days per month. About 78.5% of the patients requiring this service were registered with a 
specialist palliative care service. Satisfaction from patients, caregivers, and the extended care 
paramedics was high. The authors concluded that this partnership model has enabled an emergency 
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out-of-hours service to be provided between the specialist palliative care and ambulance services. 
Furthermore, early data reveals that 90% of unnecessary and unwanted admissions to hospitals have 
been avoided in the palliative care population. 

Community Paramedicine Programs in Canada 
Four studies reported community paramedicine programs in Nova Scotia,17, 31 Alberta,32 and 
Ontario33 (see Appendix E, Table E.3). 

Nurse practitioner-paramedic-physician model, Nova Scotia 
The longitudinal study by Martin-Misener et al. examined the impact of a nurse practitioner-
paramedic-family physician model of care on patients and the healthcare system in the 
geographically remote area of the Long and Brier Islands in Nova Scotia.17 The study sample 
included 86 Caucasian residents at Year 1, 85 at Year 2, and 50 at Year 3. There were no significant 
differences between participants over the three time periods in terms of age, gender, number of 
children or family members living with the participant, education level, location of family physician, 
or identification of someone they could talk to about their illness. 

The study of this innovative model of care with a 3-year follow-up showed a reduction of patient 
visits to the emergency department and general practitioners, reduction in healthcare costs 
(medication prescription and travel cost), increase in patient access to healthcare services (including 
access to nurse practitioners and paramedics, and health promotion and disease prevention 
programs/services), and a high level of patient acceptance and satisfaction with the healthcare 
services they received. There were no statistically significant differences over time in total 
Psychosocial Adjustment to Illness Scale (PAIS) scores over time. 

For detailed reporting on the cost and cost-effectiveness results for this study, please see the 
economic analysis in section 7. 

Paramedic long-term care program, Nova Scotia 
Another study conducted in Halifax, Nova Scotia examined the impact of extended care paramedics 
involved in long-term care calls.31 In this study, data were collected from consecutive calls to 15 
participating long-term care facilities for three months. Dispatch determinants, transport rates, and 
relapse rates were compared for long-term care patients attended by extended care or emergency 
paramedics. The involvement of extended care paramedics in end-of-life care was identified. 

Of 238 eligible calls, 140 (59%) were attended by an extended care paramedic (intervention group) 
and 98 (41%) by emergency paramedics (control group). Although the top three determinants were 
the same in each group, the overall distribution of dispatch determinants and acuity differed. The 
study showed a significant reduction of transfers to an emergency department (extended care 
paramedic: 6% versus control: 79%) and an increase in patient numbers not transferred to an 
emergency department (extended care paramedic: 70% versus control: 21%). In the extended care 
paramedic group, 6 out of 98 (6%) patients not transported to an emergency department triggered a 
911 call within 48 hours for a related clinical reason, although none of the patients not transported 
by emergency paramedics relapsed. 

Although this study showed reduced rates of transport to an emergency department with a low rate 
of relapse, the authors suggested that future study is needed to determine the appropriate 
populations for extended care paramedics and to analyze the appropriateness and safety of those 
patients who were not transported to an emergency department. 
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Pre-hospital treat-and-release protocol, Alberta 
A recent study conducted in Alberta examined the impact and clinical outcomes of a pre-hospital 
T&R/ATR protocol on patients with uncomplicated supraventricular tachycardia (SVT).32 Data 
were linked from the AHS EMS electronic patient care record database for the city of Calgary to the 
Regional Emergency Department Information System. All SVT patients treated by EMS between 1 
September 2010 and 30 September 2012 were identified.  

There were 229 confirmed SVT patient encounters. The T&R protocol was used in 75 events; 10 of 
these (13%; 95% CI [7.4, 23]) led to an EMS re-presentation within 72 hours, and 4 (5%; 95% CI 
[2.1, 13]) led to presentation at an emergency department. All re-presentations were attributed to a 
single individual. After excluding 15 records that were incomplete due to limitations in the electronic 
patient care record database platform, 43 of 60 (72%) T&R encounters met all protocol criteria for 
T&R. 

The T&R protocol evaluated in this study applied to a significant proportion of patients presenting 
to EMS with SVT. Risk of re-presentation following this protocol was low, and paramedic protocol 
adherence was reasonable. The T&R protocol appears to be a viable option for uncomplicated SVT 
in the pre-hospital setting. 

Aging at home program, Ontario 
A retrospective case series study conducted in Ontario evaluated the impact of an “aging at home” 
program that uses an integrated healthcare team involving community paramedics on 911 calls.33 
Data were collected from a chart review of clients participating in the program located in a rural 
community between 1 January 2010 and 30 April 2011. Each record was evaluated for the 
presenting problem and whether transport to a local emergency department was initiated by using 
911. 

Of the 129 client interactions by community paramedics and personal support workers, 13 chief 
complaint categories were determined and 15 incidents resulted in emergency department visits by 
using 911, suggesting that the contributions of community paramedics in an aging at home program 
can contribute to a reduction in 911 activations without compromising the health of the clients. The 
authors concluded that the use of community paramedics in an integrated healthcare team aimed at 
supporting clients living at home demonstrates a negative correlation in the use of 911 calls. 

Community Paramedicine Programs in the United Kingdom 
Description of included studies 
Thirteen selected studies examined the safety and/or clinical effectiveness of ECPs within the 
United Kingdom’s healthcare systems (see Appendix E, Table E.4). One cluster randomized 
controlled trial was reported in two publications.27, 35 No individual patient randomized controlled 
trial was found, and all other included studies were observational studies.  

The ECPs evaluated in these studies varied in terms of the care provider (nurses or paramedics with 
additional training), target population, care provided (assessment, diagnosis, treatment, education, or 
follow-up), setting (urban, rural/remote, patient’s home, or long-term care facilities), and outcome 
measures. All patients were adults except for one study that included only pediatric patients. 

In all included studies, the scope of the ECPs was tailored to the needs of the local communities 
(urban or rural settings), and all care providers received additional training beyond the scope of 
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practice for a locally identified paramedic. Competencies with extended roles of paramedics included 
the assessment of minor acute and chronic diseases/conditions or injuries, provision of non-
traditional pathways to facilitate further assessment, treatment, and follow-up, and provision of on-
site health promotion education and surveillance of chronic diseases/conditions (see Table 2 above, 
in section 5). 

Outcome measures 
The most frequently reported outcome measure was transfer to an emergency department, followed 
by discharge at the scene, and subsequent attendance at a healthcare service.  

Findings from randomized controlled trials 
The cluster randomized controlled trial involved 3,018 elderly patients who were older than 60 years 
of age, with 1,549 patients in the intervention group and 1,469 patients in the control group. One 
study, Mason et al. (2007), reported the safety and efficacy outcomes of all 3,018 participants,27 and 
another study, Mason et al. (2008) analyzed a subgroup of 2,025 patients from the original sample of 
3,018 patients and assessed and reported the safety outcomes, in particular.35 

Safety 

Mason et al. (2007) found no significant difference in 28-day mortality between the intervention and 
control groups (RR 0.87, 95% CI [0.63, 1.21]).27 

Mason et al. (2008) found that 219 (10.9%) had an unplanned emergency department visit within 
seven days; 162 (74.0%) of these re-presented with a condition related to their initial episode. The 
independent raters agreed on suboptimal care 83.4% of the time. There were 16 agreed upon 
episodes related to suboptimal care (0.80%). No significant differences were found between the 
intervention and control groups in relation to re-presentation at a hospital within seven days for a 
related condition, or in relation to rates of assessed suboptimal care. 

Efficacy 

Overall, patients in the intervention group were less likely to attend an emergency department (RR 
0.72, 95% CI [0.68, 0.75]) or require hospital admission (RR 0.87, 95% CI [0.81, 0.94]) within 28 
days, and they experienced a shorter total episode time (235 versus 278 minutes, 95% CI for 
difference [-60, -25 minutes]). 

Patient perception/satisfaction 

Patients in the intervention group were more likely to report being highly satisfied with their 
healthcare episode (RR 1.16, 95% CI [1.09, 1.23]). 

Summary 

Mason et al. (2007) concluded that paramedics with extended skills can provide a clinically effective 
alternative to standard ambulance transfer and treatment in an emergency department for elderly 
patients with acute minor conditions.27 In addition, Mason et al. (2008) suggested that appropriately 
trained paramedics with extended skills treating older people with minor acute conditions in the 
community are as safe as standard EMS transfer and treatment within the emergency department.35 
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Findings from observational studies 
Evidence from other observational studies suggests the following: 

• The collaborative performance of ECPs varies, but the role of ECPs does appear to have an 
impact on collaborative practices and patient care. 

• ECPs have a differential impact compared with usual care providers dependent on the 
operational service settings. Maximal impact occurs when they operate in mobile settings, 
that is when care is taken to the patient. In these settings, ECPs have a broader range of 
skills than usual care providers (for example, paramedical skills), as well as skills that are 
targeted to specific clinical groups who can benefit from alternative pathways of care (such 
as older people who have fallen). 

• ECPs can accurately report on whether their actions at the time of that care episode result in 
a patient avoiding attendance at an emergency department or avoiding a hospital admission. 

• Results indicate that an investment in the ECP role could be beneficial; however, more work 
is required to evaluate the development of practice, quality of care, and cost benefits. 

However, some studies also found the following: 
• ECPs are not as effective as usual healthcare providers in discharging children after assessing 

urgent healthcare problems. ECPs may be better targeted to settings and patient groups in 
which there is more evidence of their effectiveness in patient care pathways. 

• Treat-and-refer protocols did not increase the number of patients left at home, but were 
used by crews and were acceptable to patients. The protocols increased job cycle time and 
some safety issues were identified. Their introduction is complex, and the extent to which 
the content of the protocols, decision support, and training can be refined needs further 
study. 

Community Paramedicine Programs in the United States 
Two studies evaluated community paramedicine programs implemented in the United States (see 
Appendix E, Table E.5).5, 46 

One historical cohort study evaluated the impact of the San Diego Resource Access Program (RAP), 
an EMS-based case management and referral intervention pilot meant to reduce EMS, emergency 
department, and inpatient visits.5 The study sample consisted of adults with 10 or more EMS 
transports within 12 months and others reported by pre-hospital personnel with significant recent 
increases in transports. Between the pre- and post-periods, EMS encounters declined by 37.6% from 
736 to 459 (P= 0.001), resulting in a 32.1% decrease in EMS charges from $689,743 to $468,394 (P= 
0.004). The EMS task time and mileage decreased by 39.8% and 47.5%, respectively, accounting for 
262 hours (P= 0.008) and 1,940 miles (P=0.006). The number of emergency department encounters 
at the one participating hospital decreased by 28.1% from 199 to 143, which correlated with a 12.7% 
decrease in charges from $413,410 to $360,779. The number of inpatient admissions declined by 
9.1% from 33 to 30, corresponding to a 5.9% decrease in inpatient charges from $687,306 to 
$646,881. Hospital length of stay declined 27.9%, from 122 to 88 days. Across all services, total 
charges declined by $314,406. This pilot study demonstrated that an EMS-based case management 
and referral program was an effective means of decreasing EMS transports by frequent users, but 
had only a limited impact on use of hospital services. 
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The second study describes the development, implementation, and experience of a novel, 
community-based program that leveraged the existing EMS system to identify rural-dwelling older 
adults with unmet medical and social needs.46 The program specifically included: geriatrics training 
for EMS providers; screening of older adult EMS patients for falls, depression, and medication 
management strategies by EMS providers; communication of EMS findings to community-based 
case managers; in-home evaluation by case managers; and referral to community resources for 
medical and social interventions. The measures used to evaluate the program included patient needs 
identified by EMS or in-home assessment, referrals provided to patients, and patient satisfaction. 
EMS screened 1,231 of 1,444 visits to older patients (85%); of those receiving specific screens, 45% 
had fall-related needs identified, 69% had medication management-related needs, and 20% had 
depression-related needs. One hundred and seventy-one eligible EMS patients who could be 
contacted accepted in-home assessment. Of the 153 individuals completing the assessment, 91% had 
identified needs and received referrals or interventions. This project demonstrated that screening by 
EMS during emergency care for common geriatric syndromes and linkage to case managers is 
feasible in a rural community, although many will refuse the services. 

Ongoing Research Projects 
In 2014, Ontario researchers Drennan et al. published a protocol for a pragmatic, randomized 
controlled trial that would compare community paramedics with standard care in patients with 
diabetes mellitus, heart failure, or chronic obstructive pulmonary disease. The objective of the trial is 
to determine whether community paramedics conducting regular home visits (including health 
assessment and evidence-based treatment), in partnership with primary care physicians and other 
community-based resources, could reduce the rate of hospitalization and emergency department use 
for patients with these conditions.47 The lead author was contacted for an update on the trial; 
however, no response has been received as of the end of June 2017. 

7. Economic Analysis 
7.1 Objectives and Scope 
The objective of the economic analysis is to assess the cost-effectiveness of various community 
paramedicine programs. 

7.2 Methods 
A review of the published economic literature on the cost-effectiveness of alternative paramedic 
programs was conducted for the economic analysis. 

Search Strategy 
Select databases and grey literature were searched for economic studies of paramedic programs. 
Databases searched include: Medline, EMBASE, CINAHL, EBM Reviews including Cochrane 
Database of Systematic Reviews, Health Technology Assessment, Cochrane Central Register of 
Controlled Trials and NHS Economic Evaluation Database, PubMed Health, Web of Science Core 
Collection Science Citation Index Expanded (SCI-EXPANDED), Scopus, and Google Scholar. To 
supplement the electronic searches, reference lists of retrieved articles were also reviewed to find 
further studies. The literature search summary is presented in Appendix F. 
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Selection Criteria 
The search was limited to human and English language publications. Eligible studies were those that 
met the below predefined inclusion/exclusion criteria. 

Inclusion criteria 
• Study design: Health technology assessment reports, systematic reviews, and economic 

studies including studies of cost-effectiveness, cost-utility, or cost-benefit and costing 
• Population: No restriction by population type 
• Interventions and comparators: Various community paramedicine programs 
• Comparators: Standard care, no intervention 
• Language: English 
• Search period: from 2000 onward 

Exclusion criteria 
• Abstracts, case studies, narrative reviews, letters, and editorials 

Outcomes of interest 
• Quality-adjusted life years (QALYs) and other health outcomes  
• Cost of paramedic program 
• Additional cost per health outcome gained 

Quality Assessment 
A formal quality assessment of full economic studies was conducted with the Quality of Health 
Economic Studies (QHES) instrument.48 The QHES instrument was designed to evaluate health 
economic analyses including the analysis of cost-minimization, cost-effectiveness, and cost-utility. It 
includes a weighting system to score and aggregate across individual criteria, thereby providing a 
summative index of quality; the quality index ranges from 0 to 100, with a score of 75 or greater 
indicating acceptable quality. 

Data Extraction 
Data extracted from studies include study objective, paramedic programs under investigation, cost 
components, health outcome measures, results, and conclusions. 

7.3 Results 
Search Results 
There were 1,367 references identified in the literature search. After reviewing the titles and 
abstracts/summaries, 80 were retrieved for further review. Of the 80 studies, two studies met the 
final inclusion/exclusion criteria.17, 49 See Appendix G for a summary of the data extracted from the 
two studies, and Appendix H for their quality assessment scores. 

Evidence from Economic Literature 
Dixon et al. assessed the cost-effectiveness of a paramedic practitioner scheme compared with usual 
emergency care from a healthcare system perspective in the United Kingdom.49 The paramedic 
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practitioner scheme delivered care to older people (over 60 years of age) calling for ambulance 
services with conditions not immediately life-threatening. The practice scope of the paramedic 
practitioner was to address the needs of patients presenting with falls, lacerations, epistaxis, minor 
burns, and foreign bodies. The paramedic practitioners were trained in extended skills including local 
anaesthetic techniques, wound care, suturing, neurological, cardiovascular, and respiratory system 
examination, and protocol-led dispensing. The time horizon of the study was 28 days following the 
call for ambulance services. The health outcomes were measured using QALYs. The cost categories 
considered in the study were the cost of paramedic practitioners, other emergency responders, 
emergency department visits, inpatient services, social care assessments, primary and community 
care, and nursing/residential care. 

Results showed that the QALYs over 28 days in the intervention versus the control group were 
0.038 and 0.039, with 0.001 more in the control group. Over the same period, the total cost in the 
intervention versus the control group was $3,966 and $4,116, with the intervention being $140 less 
costly. The marginal analysis synthesizing the costs and health outcomes indicated that, at a funding 
threshold of £20,000 per QALY, the probability of the intervention being cost-effective was over 
95%. The authors concluded that they would recommend consideration of wider implementation 
and evaluation of the paramedic practitioner scheme. 

Assessed with the QHES instrument, Dixon et al. was given a quality score of 87. 

A Canadian study by Martin-Misener et al. was conducted from a societal perspective to assess 
whether on-site nurse practitioners, paramedics, and off-site family physicians in primary care and 
emergency services would improve psychosocial adjustment and reduce expenditure of healthcare 
resources.17 The study population was patients over 40 years of age with at least one chronic illness. 
The intervention under investigation was a collaboration among on-site nurse practitioners and 
paramedics and off-site family physicians to provide primary care and emergency services in a rural 
community. The time horizon of the study was three years. The study assessed the cost and 
outcomes in Year 1, Year 2, and Year 3 post-implementation of the nurse practitioner-paramedic-
physician model, with Year 1 being the baseline. Health outcomes were measured using the self-
report version of the Psychosocial Adjustment to Illness Scale (PAIS-SR); the PAIS-SR is a self-
reported questionnaire with 46 questions in seven domains, including healthcare orientation, 
vocational environment, domestic environment, sexual relationships, extended family relationships, 
social environment, and psychological distress. The cost categories included primary care, emergency 
department and specialist visits, hospitalization, health and social services professionals, and 
laboratory services. Out-of-pocket expenditures such as medication, travel, parking, childcare 
expenses, and other social services were also included. Out-of-pocket indirect costs included the 
income losses related to health care and cash transfers such as costs to private insurance, workers 
compensation, disability payments, and other costs to government. 

Results showed that the total PAIS-SR score (mean±standard error [SE]) was 31.86±2.35 in Year 1, 
31.46±2.34 in Year 2, and 34.22±2.60 in Year 3. There was no statistically significant difference over 
time in total PAIS-SR scores. The total medical and social cost (mean±SE) was 11,345.61±4,506.97 
in Year 1, 10,521.14±4,514.86 in Year 2, and 4,706.29±1,098.36 in Year 3. The cost of prescription 
medication (mean±SE) was 94.82±15.57 in Year 1, 84.58±13.10 in Year 2, and 67.01±15.22 in Year 
3. The cost of travel for health care (mean±SE) was 263.88±75.14 in Year 1, 200.18±68.91 in Year 
2, and 30.73±25.77 in Year 3. All three costs categories diminished over the three years. The authors 
concluded that the nurse practitioner-paramedic-physician model of primary care resulted in 
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decreased cost, increased access, a high level of acceptance and satisfaction, and effective 
collaboration among care providers. 

Assessed with the QHES instrument, Martin-Misener et al. was given a quality score of 81. 

8. Discussion 
8.1 Program Characteristics 
Many different models of community paramedicine programs currently implemented in Australia, 
Canada, the United Kingdom, and the United States have been developed independent of each 
other to address particular local needs. A community paramedicine program in one region might 
address significantly different healthcare needs than a program in another region, based upon 
demographics, socioeconomic issues, and/or distance to medical facilities.10 As a result, there is 
substantial variability in the characteristics of community paramedicine programs, which makes it 
difficult to compare outcomes from one program with those from another, or to combine data from 
different programs to analyze community paramedics in the aggregate.9 Various terms were used for 
community paramedicine providers such as community paramedics, emergency care practitioners, extended care 
providers, paramedic practitioners, and advanced practice paramedics, but currently there is no consensus on 
the most appropriate term(s).50 

The three community paramedicine categories (primary health care, substitution, and community 
coordination) proposed by Australian researchers15 appear to be a comprehensive framework that 
can be used to capture a broad range of different community paramedicine programs. To make it 
more relevant to the Alberta context, a minor modification was made to the second category by 
replacing substitution with health integration, as the latter term is used in Alberta for this type of 
approach (Alberta Health EHS, personal communication, April 2017). While Australian community 
programs are categorized using the original framework (see Appendix D, Table D.1), the modified 
framework was used to categorize programs in Canada, the United Kingdom, and the United States 
(see Appendix D, Tables D.2-D.4). The majority of the community paramedicine programs 
described in this report fall into the category of primary health care model. 

A number of principles/goals should be taken into consideration when developing and 
implementing community paramedicine programs, including the following:51 

• Community paramedicine programs are not intended to duplicate or compete with other 
community healthcare services, but rather to fill identified gaps in care, working in 
collaboration and partnership with existing healthcare providers. 

• Community paramedics should undergo different levels of additional education and training, 
depending on the objectives and scope of the specific program. It is expected that the 
additional training will provide community paramedics with enhanced decision-making skills 
to prepare them for expanded clinical decision-making responsibilities.  

• The goal of community paramedicine programs is to provide the patient with the right care, 
delivered by the right provider, at the right time, resulting in optimal outcomes and the most 
efficient use of the local healthcare resources. 
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8.2 Safety and Clinical Effectiveness 
Evidence from four systematic reviews and 20 primary studies (with one cluster randomized 
controlled trial and the remaining being observational studies) demonstrated that various community 
paramedicine programs reduced emergency calls, emergency department visits, hospital 
admissions/readmissions, and emergency transport charges. While no significant safety issues were 
identified from the randomized controlled trial, the majority of included observational studies did 
not report any safety outcomes.    

The main factors contributing to a successful operational framework for community paramedicine 
include strategic visions that cross traditional organizational boundaries, as well as an appropriately 
skilled workforce that is flexibly integrated with existing services. Issues across all models are patient 
safety, appropriate clinical governance, supervision, and workforce issues.30, 37 

8.3 Economic Analysis 
This review found two studies that assessed the cost-effectiveness of paramedic programs.17, 49 The 
quality of these studies was good in general, with QHES scores over 80 based on the quality 
assessment criteria.48 According to these studies, paramedic programs were associated with 
improvement in health outcomes, though the margin was not significant. 

The Canadian study by Martin-Misener et al. indicated a diminished cost over three years post-
implementation of the paramedic program.17 The cost in the United Kingdom study by Dixon et al. 
was slightly higher for paramedics than usual care, but the study indicated that the paramedic 
program was cost-effective given a relatively low incremental cost-effectiveness ratio.49 Both studies 
reached a conclusion favouring implementation of a paramedic program in the community. 

There was diversity among the studies in terms of the details of the paramedic programs, as well as 
the targeted patient population. The Canadian study assessed the collaboration of on-site nurse 
practitioners and paramedics and off-site family physicians for patients over 40 years of age with 
chronic disease,17 whereas the United Kingdom study targeted paramedic practitioners for patients 
over 60 years of age.49 To conduct an evaluation of generalization would require comparing the 
paramedic programs provided across Alberta with those described in the published studies. Given 
that cost-effectiveness is affected by a multitude of factors including epidemiology, clinical setting, 
clinical practice, cost components, and specifics components comprising the paramedic services, the 
generalizability of the published results to the Alberta setting is unlikely. 

9. Conclusion 
Community paramedics provide community-centred healthcare services that bridge emergency care 
and primary care, and undertake expanded roles such as health promotion and disease/injury 
prevention. Various community paramedicine programs have been developed and implemented in 
Australia, Canada, the United Kingdom, and the United States to provide appropriate care to 
underserved people, filling healthcare service gaps. 

The implementation of community paramedicine programs is a long-term process, and relevant 
studies evaluating the safety and clinical effectiveness of such programs are limited. Evidence from a 
cluster randomized controlled trial and a number of observational studies suggests that some 
community paramedicine models are promising in reducing repeated emergency calls and emergency 
department/hospital visits, hospital admissions/readmissions, and emergency department transport 
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charges and are well received by community residents. Although no significant safety issues were 
identified from the only randomized controlled trial, safety outcomes were not reported in the 
majority of included observational studies.    

Future research is required to clearly define and delineate policies, procedures, and protocols of 
community paramedicine programs, and to evaluate their impacts on patients, communities, and 
healthcare systems at all stages of program implementation. 

In terms of the economic analysis, the results of the identified studies indicate that implementation 
of paramedic programs in the community would be recommended. Further research is required in 
order to generalize results from other jurisdictions to the Alberta setting.  
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Appendix A: Methodology 
The method described below applies only to the assessment of safety and clinical effectiveness. 
Methods specific to the economic analysis carried out for this report were discussed in section 7 and 
Appendix F. 
Search Strategy 
The literature search was conducted by an IHE Information Specialist for studies published between 
2000 and 2016. Language was restricted to English and French where possible. Animal studies were 
excluded. In addition to the strategy outlined below, reference lists of retrieved articles were 
reviewed for potential studies. 

TABLE A.1: Search strategy 

Database 
Edition or 

Date 
Searched 

Search Terms†† 

Core Databases 

Ovid MEDLINE(R) In-
Process & Other Non-
Indexed Citations, Ovid 
MEDLINE(R) Daily and 
Ovid MEDLINE(R) 
1946 to present 

16 Sept 2016 
395 results 

1. Emergency Medical Technicians/ 
2. exp Ambulances/ 
3. ambulance*.mp. 
4. paramedic*.mp. 
5. emergency medical technician*.mp. 
6. (EMS or EMT).ti,ab. 
7. prehospital emergency.mp. 
8. prehospital personnel.mp. 
9. or/1-8  
10. Professional Role/ or "Professional Competence"/  
11. ((expand* or expansion or extend* or extension or practice) adj3 
(role* or scope)).mp. 
12. exp Community Health Services/ 
13. community.ti. 
14. or/10-13 
15. 9 and 14 
16. limit 15 to yr="2011 -Current" 

2 Nov 2016 
4,846 results 

1. Emergency Medical Technicians/ or Allied Health Personnel/ 
2. exp "transportation of patients"/ 
3. (ambulance* adj2 (attendant* or crew or crews or officer*)).ti,ab. 
4. paramedic*.mp,jw. 
5. ("emergency medical technician" or "emergency medical 
technicians" or EMTs).ti,ab. 
6. (EMT and emergency).ti,ab. 
7. EMS provider*.ti,ab. 
8. ("emergency care practitioner" or "emergency care practitioners" 
or EMT-P or EMR).ti,ab. 
9. or/1-8 
10. Professional Role/ or exp "Professional Competence"/ or 
Professional Autonomy/ 
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Database 
Edition or 

Date 
Searched 

Search Terms†† 

11. exp Health Resources/ec, lj, ma, og, st, td, ut 
12. ((new or expand* or expansion or extend* or extension or scope 
or enhanc*) adj3 (role* or practice or skill or skills or 
competencies)).ti,ab. 
13. or/10-12 
14. 9 and 13 
15. advanced trauma life support care/ or emergency medical 
service communication systems/ or emergency services, psychiatric/ 
or triage/ 
16. exp Community Health Services/ or Community Medicine/ 
17. exp "Referral and Consultation"/ 
18. exp decision making/ 
19. exp Health Services Misuse/ 
20. exp Patient Acuity/ 
21. exp Mental Health Services/ 
22. exp Health Services for the Aged/ 
23. exp Public Health Practice/ 
24. exp preventive health services/ 
25. exp rural health services/ 
26. community.ti. 
27. (("out-of-hospital" or "out of hospital") adj2 (assess* or skills or 
defibrillation or administer or administration or anesthetic or intubat* 
or refer or referral*)).ti,ab. 
28. (treat adj2 (release or refer*)).ti,ab. 
29. or/15-28 
30. 9 and 29 
31. ((prehospital or pre-hospital) adj2 (assess* or skills or 
defibrillation or administer or administration or anesthetic or intubat* 
or refer or referral*)).ti,ab. 
32. (Community adj2 (paramedic* or EMT or ambulance* or 
EMS)).ti,ab. 
33. 14 or 30 or 31 or 32 
34. limit 33 to yr="2000 -Current" 
35. limit 34 to (english or french) 
36. meta-analysis.pt. 
37. (meta-anal$ or metaanal$).mp. 
38. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 
overview$)).mp. 
39. ((systematic$ adj3 review$) or (systematic adj3 overview$)).mp. 
40. ((methodologic adj3 review$1) or (methodologic adj3 
overview$)).mp. 
41. (integrat$ adj5 research).mp. 
42. (quantitativ$ adj3 synthes$).mp. 
43. or/36-42 
44. review.pt. or (review$ or overview$).mp. 
45. (medline or medlars or pubmed or index medicus or embase or 
cochrane).mp. 
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Database 
Edition or 

Date 
Searched 

Search Terms†† 

46. (scisearch or web of science or psycinfo or psychinfo or cinahl or 
cinhal).mp. 
47. (excerpta medica or psychlit or psyclit or current contents or 
science citation index or sciences citation index or scopus).mp. 
48. (hand search$ or manual search$).mp. 
49. ((electronic adj3 database$) or (bibliographic adj3 database$) or 
periodical index$).mp. 
50. (pooling or pooled or mantel haenszel).mp. 
51. (peto or der simonian or dersimonian or fixed effect$).mp. 
52. ((combine$ or combining) adj5 (data or trial or trials or studies or 
study or result or results)).mp. 
53. or/45-52 
54. 44 and 53 
55. 43 or 54 
56. (hta$ or health technology assessment$ or biomedical 
technology assessment$).mp. 
57. technology assessment, biomedical/ or biomedical technology 
assessment/ 
58. 56 or 57 
59. 55 or 58 
60. randomized controlled trial.pt. 
61. clinical trial.pt. 
62. randomi?ed.ti,ab. 
63. placebo.ti,ab. 
64. dt.fs.  
65. randomly.ti,ab. 
66. trial.ti,ab. 
67. groups.ti,ab. 
68. or/60-67 
69. animals/ 
70. humans/ 
71. 69 not (69 and 70) 
72. 68 not 71 
73. 35 and 59 
74. limit 35 to systematic reviews 
75. 73 or 74 
76. 35 and 72 
77. 75 or 76 
78. 35 not 77 
79. 76 not 75 
80. limit 78 to (addresses or autobiography or bibliography or 
biography or comment or dataset or dictionary or directory or 
duplicate publication or editorial or historical article or interactive 
tutorial or interview or lectures or letter or news or newspaper article 
or patient education handout or periodical index or personal 
narratives or portraits or video-audio media or webcasts) 
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81. 78 not 80 
82. remove duplicates from 81 

EBM Reviews - 
Cochrane Database of 
Systematic Reviews 
2005 to 2 Nov 2016 

2 Nov 2016 
69 results 

1. Emergency Medical Technicians/ or Allied Health Personnel/ 
2. exp "transportation of patients"/ 
3. (ambulance* adj2 (attendant* or crew or crews or officer*)).ti,ab. 
4. paramedic*.mp,jw. 
5. ("emergency medical technician" or "emergency medical 
technicians" or EMTs).ti,ab. 
6. (EMT and emergency).ti,ab. 
7. EMS provider*.ti,ab. 
8. ("emergency care practitioner" or "emergency care practitioners" 
or EMT-P or EMR).ti,ab. 
9. or/1-8  
10. limit 9 to yr="2000 -Current" 

EBM Reviews - Health 
Technology Assessment 
3rd Quarter 2016 

3 Nov 2016 
32 results 

EBM Reviews - 
Cochrane Central 
Register of Controlled 
Trials 
October 2016 

3 Nov 2016 
259 results 

1. Emergency Medical Technicians/ or Allied Health Personnel/ 
2. exp "transportation of patients"/ 
3. (ambulance* adj2 (attendant* or crew or crews or officer*)).ti,ab. 
4. paramedic*.mp,jw. 
5. ("emergency medical technician" or "emergency medical 
technicians" or EMTs).ti,ab. 
6. (EMT and emergency).ti,ab. 
7. EMS provider*.ti,ab. 
8. ("emergency care practitioner" or "emergency care practitioners" 
or EMT-P or EMR).ti,ab. 
9. or/1-8 
10. Professional Role/ or exp "Professional Competence"/ or 
Professional Autonomy/ 
11. exp Health Resources/ec, lj, ma, og, st, td, ut 
12. ((new or expand* or expansion or extend* or extension or scope 
or enhanc*) adj3 (role* or practice or skill or skills or 
competencies)).ti,ab. 
13. or/10-12 
14. 9 and 13 
15. advanced trauma life support care/ or emergency medical 
service communication systems/ or emergency services, psychiatric/ 
or triage/ 
16. exp Community Health Services/ or Community Medicine/ 
17. exp "Referral and Consultation"/ 
18. exp decision making/ 
19. exp Health Services Misuse/ 
20. exp Patient Acuity/ 
21. exp Mental Health Services/ 
22. exp Health Services for the Aged/ 
23. exp Public Health Practice/ 
24. exp preventive health services/ 
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25. exp rural health services/ 
26. community.ti. 
27. (("out-of-hospital" or "out of hospital") adj2 (assess* or skills or 
defibrillation or administer or administration or anesthetic or intubat* 
or refer or referral*)).ti,ab. 
28. (treat adj2 (release or refer*)).ti,ab. 
29. or/15-28 
30. 9 and 29 
31. ((prehospital or pre-hospital) adj2 (assess* or skills or 
defibrillation or administer or administration or anesthetic or intubat* 
or refer or referral*)).ti,ab. 
32. (Community adj2 (paramedic* or EMT or ambulance* or 
EMS)).ti,ab. 
33. 14 or 30 or 31 or 32 
34. limit 33 to yr="2000 -Current" 
35. remove duplicates from 34 

Embase 
1974 to 16 Nov 2016 

18 Nov 2016 
970 results 

1. Paramedical profession/ or "rescue personnel"/ 
2. (ambulance* adj2 (attendant* or crew or crews or officer*)).ti,ab. 
3. paramedic*.ti,ab,jw. 
4. ("emergency medical technician" or "emergency medical 
technicians" or EMTs).ti,ab. 
5. (EMT and emergency).ti,ab. 
6. EMS provider*.ti,ab. 
7. ("emergency care practitioner" or "emergency care practitioners" 
or EMT-P).ti,ab. 
8. (emergency adj2 responder*).ti,ab. 
9. or/1-8  
10. "Scope of Practice"/ or "Professional competence"/ or 
Professionalism/ 
11. ((new or expand* or expansion or extend* or extension or scope 
or enhanc* or emerge or emerging) adj3 (role* or practice or skill or 
skills or competencies)).ti,ab. 
12. exp Community care/ 
13. community.ti. 
14. ((prehospital or pre-hospital or "out-of-hospital" or "out of 
hospital") adj2 (assess* or skills or refer or referral*)).ti,ab. 
15. (treat adj2 (release or refer*)).ti,ab. 
16. or/10-15 
17. (Community adj2 (paramedic* or EMT or ambulance* or EMS or 
"emergency care")).ti,ab. 
18. (9 and 16) or 17 
19. limit 18 to yr="2000 -Current" 
20. limit 19 to (english or french) 
21. remove duplicates from 20 
22. limit 21 to (letter or short survey) 
23. 21 not 22 
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CINAHL Plus with Full 
Text 

18 Nov 2016 
509 results 

S4 ( S1 AND S2 ) OR S3  
Limiters - Published Date: 20000101-20161231  
Search modes - Boolean/Phrase 

S3 (Community W/2 (paramedic* or EMT or ambulance* or EMS 
or "emergency care")) 
Search modes - SmartText Searching 

S2 (MH "Community Health Services+") OR (MH "Scope of 
Practice") OR ( ((new or expand* or expansion or extend* or 
extension or scope or enhanc* or emerge or emerging) N/3 
(role* or practice or skill or skills or competencies)) ) OR TI 
community OR ( ((prehospital or pre-hospital or "out-of-
hospital" or "out of hospital") W/2 (assess* or skills or refer or 
referral*)) ) Search modes - Boolean/Phrase 

S1 (MH "Emergency Medical Technicians") OR ( (ambulance* N/2 
(attendant* or crew or crews or officer*)) ) OR ( paramedic* OR 
"emergency medical technician" or "emergency medical 
technicians" OR "emergency care practitioner" or "emergency 
care practitioners") OR (emergency W/2 responder*) OR "EMS 
provider*" 

Limiters 
Published Date: 20000101-20161231 
Source Types 
Academic Journals 
Language 
english 
french 
Geography 
usa 
europe 
uk & ireland 
continental europe 
australia & new zealand 
canada 

PubMed Health 18 Nov 2016 
1 result 

“community paramedicine”, “community paramedics”, “advanced 
practice paramedics”, “extended care paramedics” 
From 2000/01/01 to 2016/12/31 

Web of Science Core 
Collection 
Science Citation Index 
Expanded (SCI-
EXPANDED) --1900-
present 
1900 - 2016 

18 Nov 2016 
321 results 

#5 #4 OR #3  
DocType=All document types; Refined by: LANGUAGES: ( 
ENGLISH OR FRENCH ) 

#4 TOPIC: ((Community) NEAR/2 (paramedic* or EMT or 
ambulance* or EMS or "emergency care"))  

#3 #2 AND #1  
#2 TOPIC: ((new or expand* or expansion or extend* or extension 

or scope or enhanc* or emerge or emerging) NEAR/3 (role* or 
practice or skill or skills or competencies)) OR TITLE: 
(community) OR TOPIC: ((prehospital or pre-hospital or "out-
of-hospital" or "out of hospital") NEAR/2 (assess* or skills or 
refer or referral*))  
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#1 TOPIC: (paramedic* OR "emergency medical technician" or 
"emergency medical technicians" OR "emergency care 
practitioner" or "emergency care practitioners" OR "EMS 
provider" OR "EMS providers") OR TOPIC: (ambulance* 
NEAR/2 (attendant* or crew or crews or officer*)) OR TOPIC: 
(emergency NEAR/2 responder*)  

Scopus 18 Nov 2016 
1,334 results 

( TITLE-ABS-KEY ( ambulance  OR  paramed*  OR  "emergency 
care practitioner"  OR  "emergency care practitioners"  OR  
"emergency medical technician"  OR  "emergency medical 
technicians" )  AND  TITLE-ABS-KEY ( ( new  OR  expand*  OR  
expansion  OR  extend*  OR  extension  OR  scope  OR  enhanc*  
OR  emerge  OR  emerging )  W/3  ( role*  OR  practice  OR  skill  
OR  skills  OR  competencies ) )  AND  SUBJAREA ( mult  OR  medi  
OR  nurs  OR  dent  OR  heal ) )  OR  ( TITLE-ABS-KEY ( ( 
community  W/2  ( paramedic*  OR  emt  OR  ambulance*  OR  ems  
OR  "emergency care" ) ) )  AND  SUBJAREA ( mult  OR  medi  OR  
nurs  OR  dent  OR  heal ) )  AND  ( LIMIT-TO ( PUBYEAR ,  2016 )  
OR  LIMIT-TO ( PUBYEAR ,  2015 )  OR  LIMIT-TO ( PUBYEAR ,  
2014 )  OR  LIMIT-TO ( PUBYEAR ,  2013 )  OR  LIMIT-TO ( 
PUBYEAR ,  2012 )  OR  LIMIT-TO ( PUBYEAR ,  2011 )  OR  
LIMIT-TO ( PUBYEAR ,  2010 )  OR  LIMIT-TO ( PUBYEAR ,  2009 
)  OR  LIMIT-TO ( PUBYEAR ,  2008 )  OR  LIMIT-TO ( PUBYEAR ,  
2007 )  OR  LIMIT-TO ( PUBYEAR ,  2006 )  OR  LIMIT-TO ( 
PUBYEAR ,  2005 )  OR  LIMIT-TO ( PUBYEAR ,  2004 )  OR  
LIMIT-TO ( PUBYEAR ,  2003 )  OR  LIMIT-TO ( PUBYEAR ,  2002 
)  OR  LIMIT-TO ( PUBYEAR ,  2001 )  OR  LIMIT-TO ( PUBYEAR ,  
2000 ) )  AND  ( LIMIT-TO ( LANGUAGE ,  "English" )  OR  LIMIT-
TO ( LANGUAGE ,  "French" ) )  AND  ( LIMIT-TO ( DOCTYPE ,  
"ar" )  OR  LIMIT-TO ( DOCTYPE ,  "re" )  OR  LIMIT-TO ( 
DOCTYPE ,  "ed" )  OR  LIMIT-TO ( DOCTYPE ,  "no" )  OR  LIMIT-
TO ( DOCTYPE ,  "cp" )  OR  LIMIT-TO ( DOCTYPE ,  "ip" )  OR  
LIMIT-TO ( DOCTYPE ,  "ch" )  OR  LIMIT-TO ( DOCTYPE ,  "bk" ) )   

Google Scholar (see next 
column) 

15 Sept 2016 
Forward searching Informing a Canadian Paramedic profile: faming 
concepts, roles and crosscutting themes 
 
24 Nov 2016 
Any of the words: 
scope role roles extended expand expanded enhanced emerging 
competencies skills 
 
Year of Publication Between: 2000 to 2016 
Title Words 
 
Exact phrase with above words and limits: 
Ambulance crews  (4 results) 
Ambulance crew  (3 results) 
Community paramedic  (1 results) 
Community paramedics  (2 results) 
Community paramedicine (7 results) 
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Emergency care practitioner  (13 results) 
Emergency care practitioners (6 results) 
Emergency medical technician (7 results) 
Emergency medical technicians (15 results) 
Extended care paramedic (4 results) 
Extended care paramedics (2 results) 
Advanced practice paramedic (0 results) 
Advanced practice paramedics (0 results) 

Grey Literature 

International Roundtable 
on Community 
Paramedicine 
ircp.info/  

25 Oct 2016 
16 results 

Browsed entire site 

Communityparamedic.ca 
www.communityparamed
ic.ca/  

25 Nov 2016 
10 results 

Browsed site 

National Academy of 
Sciences formerly 
Institute of Medicine 
www.nationalacademies.
org/  

25 Oct 2016 
1 result 

Community paramedicine and browsed site 

CADTH 
www.cadth.ca/  

28 Oct 2016 
1 result 

Community paramedicine, expanded scope and paramedicine 

Adelaide Health 
Technology Assessment 
(AHTA) 
www.adelaide.edu.au/aht
a/  

8 Nov 2016 
0 results 

Browsed site 

Australian Efficacy 
Register of New 
Interventional 
Procedures – Surgical 
(ASERNIP-S) 
www.surgeons.org/for-
health-
professionals/audits-and-
surgical-research/asernip-
s/systematic-reviews-and-
technology-overviews/  

8 Nov 2016 
0 results 

Browsed site 

Health Quality Ontario 
www.hqontario.ca/  

8 Nov 2016 
0 results 

Browsed Health Technology Assessments 

INESSS 
www.inesss.qc.ca/accuei
l.html  

8 Nov 2016 
1 result 

Paramed, ambulance, pre hospital 
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ICES 
www.ices.on.ca/  

15 Nov 2016 
0 results 

Browsed site 

Technology Assessment 
Unit of the McGill 
University Health Centre 
(MUHC) 
www.mcgill.ca/tau/public
ations/  

15 Nov 2016 
0 results 

Browsed site 

Toronto Health 
Economics and 
Technology Assessment 
(THETA) Collaborative 
theta.utoronto.ca/  

15 Nov 2016 
1 result 

Browsed site 

University of British 
Columbia Centre for 
Health Services and 
Policy Research 
(BCOHTA) 
chspr.ubc.ca/publications/  

15 Nov 2016 
0 results 

Browsed site 

Monash Health - Centre 
for Clinical Effectiveness 
www.monashhealth.org/p
age/CCE  

15 Nov 2016 
0 results 

Browsed site 

EUNETHTA 
www.eunethta.eu/outputs  

15 Nov 2016 
0 results 

Browsed site 

Health Evidence Network 
(HEN) 
www.euro.who.int/en/data
-and-evidence/evidence-
informed-policy-
making/health-evidence-
network-hen  

15 Nov 2016 
0 results 

Browsed site 

NIHR 
www.nets.nihr.ac.uk/  

15 Nov 2016 
23 results 

Browsed site; paramedicine 

NICE Guidance 
www.nice.org.uk/guidance  

15 Nov 2016 
0 results 

Browsed site 

AHRQ 
www.ahrq.gov/  

15 Nov 2016 
0 results 

Browsed site 

HSTAT 15 Nov 2016  
1 result 

((paramed*[Title] OR ambulance*[Title] OR "emergency medical 
technician"[Title])) AND hstatcollect[filter] 
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Washington State Health 
Care Authority – Heath 
Technology Assessment 
Program 
www.hca.wa.gov/about-
hca/health-technology-
assessment  

15 Nov 2016 
0 result 

Browsed site 

Proquest Dissertations 
and Theses Global 
1861-2016 

22 Nov 2016 
27 results 

all(ambulance OR paramed* OR "emergency care practitioner" OR 
"emergency care practitioners" OR "emergency medical technician" 
OR "emergency medical technicians") AND all((new OR expand* 
OR expansion OR extend* OR extension OR scope OR enhanc* 
OR emerge OR emerging) NEAR/3 (role* OR practice OR skill OR 
skills OR competency OR competencies)) OR all(community 
NEAR/2 (paramedic* OR emt OR ambulance* OR ems OR 
"emergency care"))Limits applied 
Limited by: 
Date: After December 31 1999 

OCLC Worldcat 24 Nov 2016 
49 results 

'ti:"community paramedics"', 'ti:"community paramedicine"', 
'ti:"extended care paramedics"', 'ti:"advanced practice paramedics"', 
kw:community paramedicine' 

Clinical Trials Registers 

ClinicalTrials.gov 22 Nov 2016 
4 results 

community AND paramedicine 

WHO ICTRP 
apps.who.int/trialsearch/  

22 Nov 2016 
3 results 

community AND paramedicine 

EuNETA Trials Register 
www.clinicaltrialsregister.
eu/ctr-search/search  

22 Nov 2016 
0 results 

community and paramedicine 

Clinical Practice Guidelines 

TOP Guidelines 
www.topalbertadoctors.o
rg/cpgs/  

22 Nov 2016 
0 results 

Paramed* 

CMA InfoBase 
www.cma.ca/En/Pages/cl
inical-practice-
guidelines.aspx  

22 Nov 2016 
0 results 

Paramedic, EMT as keyword 

National Guidelines 
Clearinghouse 
www.guideline.gov/  

22 Nov 2016 
0 results 

“community paramedicine”, “community paramedics”, “advanced 
practice paramedics”, “extended care paramedics” 

Guidelines International 
Network 
www.g-i-
n.net/lib rary/international-
guidelines-library  

22 Nov 2016 
0 results 

“community paramedicine”, “community paramedics”, “advanced 
practice paramedics”, “extended care paramedics” 
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Google 
www.google.ca  

(see next 
column) 

22 Sept 2016 
Forward searching Bigham Review (7 selected) 
allintitle: "systematic review" "community paramedics" (0 results) 
 
24 Nov 2016 
review scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"advanced practice paramedics" OR "extended care paramedics" 
OR "community paramedicine" OR "community paramedic" OR 
"community paramedics" (240 results) 
research OR evaluation OR study OR studies scope OR role OR 
roles OR extended OR expand OR expanded OR enhanced OR 
emerging OR competencies OR skills "advanced practice 
paramedics" OR "extended care paramedics" OR "community 
paramedicine" OR "community paramedic" OR "community 
paramedics" (291 results) 

Paramedics Association 
of Canada 
paramedic.ca/  

22 Nov 2016 
2 results 

Browsed site resources 

Alberta College of 
Paramedics 
www.collegeofparamedic
s.org/  

22 Nov 2016 
3 results 

Browsed Research Tools 

California Emergency 
Medical Services 
Authority (EMSA) 

22 Nov 2016 
3 results 

Browsed site 

Evidence Search 
www.evidence.nhs.uk/  

22 Nov 2016 “community paramedic” (10 results) 
Community paramedicine (4 results) 

††   “*”, “# “, and “?” are truncation characters that retrieve all possible suffix variations of the root word, e.g., surg* 
retrieves surgery, surgical, surgeon, etc. Searches separated by commas have been entered separately into the 
search interface 

Selection of Key Studies 
Inclusion criteria 
For review of existing community paramedicine programs 
• Study design: systematic reviews, health technology assessments, government documents, 

general reviews 
• Jurisdictions: Canadian provinces/territories and other countries including Australia, the United 

Kingdom, and the United States 
• Study focus: contains any or the combination of the following characteristics of community 

paramedicine programs (see Table A.2 for definitions):  
o program components 
o skills 
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o provider designation 
o staffing mix 
o populations 
o finance 

TABLE A.2: Definitions of characteristics of community paramedicine programs 
Characteristic Definition or precision 

Program 
components 

Elements of a community paramedicine initiative that support its delivery. These may include 
administration, development, or evaluation.  
E.g., protocols, medical direction, quality assurance, training, budget, management 

Skills Kinds of work done by the paramedics. 
E.g., uncomplicated suturing, referrals, or falls prevention 

Provider 
designation 

What is the professional providing the CP initiative called? 
E.g., EMT, paramedic, advanced care paramedic, extended care paramedic 

Staffing mix All the health professions involved in the community care model described.  
E.g., only EMTs, paramedics with nurse practitioners, advanced care paramedics with nurses 
and off-site physicians 

Populations Who are the groups of similar patients or constituents receiving the interventions?  
E.g., diabetic patients, low-income seniors, seniors with COPD 

Finance How is the community paramedicine initiative paid for?  
E.g., a community paramedicine initiative developed and funded by EMS with a 50% cost 
recovery from billing to patients 

Source: Alberta Health, Emergency Health Services Unit (personal communication, January 2017)   

For critical appraisal and synthesis of evidence on safety and clinical effectiveness 
• Study design:  

o systematic reviews/meta-analyses, health technology assessments – a literature review will be 
considered systematic if it meets all of the following criteria: 
 focused clinical question 
 explicit search strategy 
 use of explicit, reproducible, and uniformly applied criteria for article selection 
 formal critical appraisal of the included studies 
 qualitative or quantitative data summary or synthesis (i.e., a meta-analysis) 

o primary studies (including randomized controlled trials, non-randomized controlled trials, 
observational studies such as cohort or case-control studies, interrupted time series, single 
group before-after studies, and economic evaluations)  

• Population: any type of target population, regardless of age, gender, ethnic origin, or disease 
status 

• Intervention: any type of community paramedicine program 
• Comparator: standard care (traditional role of paramedics), or no intervention 
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• Settings: 
o primary care 
o home and community-based care 

• Outcomes: studies must report numeric data on at least one of the following categories of 
outcomes: 
o patient safety: any of the following: mortality, morbidity, appropriateness of decision  
o clinical efficacy/effectiveness: reduction in emergency department visits, hospital admission 

or readmission; improvement of patient clinical outcomes; patient perception/satisfaction; 
health-related quality of life 

o financial/economic outcomes: costing analysis outcomes, budget impact analysis outcomes 

Exclusion criteria 
Studies were excluded if they met any of the following criteria:  

• conference abstracts, letters, news, editorial comments, opinion articles, and simulation 
studies 

• studies that did not report data on any of the pre-defined outcomes  
• studies that focused on education/training courses without any reporting of outcomes of 

interest 
• studies that only provided findings from qualitative studies (such as interviews, focused 

group) 

Critical Appraisal of Selected Studies 

Two researchers (BG and PC) independently appraised the methodological quality of the selected 
primary studies using a checklist developed by Downs and Black.12 Disagreements in quality ratings 
between the two reviewers were resolved by consensus.  

Quality assessment results were incorporated into the review when interpreting and discussing 
research evidence, but were not used to include or exclude studies. 

Data Extraction 
For review of currently existing community paramedicine programs 
Details regarding the following characteristics of community paramedicine programs were obtained 
using a pretested data extraction form and summarized in evidence tables: 

• program components 
• skills 
• provider designation 
• staffing mix 
• populations 
• finance 
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For critical appraisal and synthesis of evidence on the safety and clinical 
effectiveness 
Details regarding study characteristics (author, year of publication, countries where the study was 
conducted, study design, and study period), target population (age, gender, condition/diseases), 
intervention (types of community paramedicine program), comparison groups (types of usual care or 
no intervention) and outcomes (safety and efficacy/effectiveness) were obtained using a pretested 
data extraction form and summarized in evidence tables.  

Data Analysis and Synthesis 
Evidence from selected systematic reviews, health technology assessments, government documents, 
or primary studies is summarized narratively and presented in tables. 

Potential limitations in the applicability and relevance of study results to the Alberta context were 
identified and discussed.  
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Appendix B: Excluded Studies and Reasons for Exclusion 
Please note: The excluded studies listed below are only applied to the selection of the key studies 
that assessed the safety and clinical effectiveness of community paramedicine programs; these 
studies may be used for background section or for the description of community paramedicine 
programs. There was a separate study selection procedure for the economic analysis portion of this 
report, so studies that only reported cost-effectiveness outcomes are included in the below list, 
though they may have been used for the economic analysis. 

Abstracts/newsletter/editorials (n=12) 
1. Abrashkin KA, et al. (2015). Eyes and ears on the homebound patient during an emergency 

response: Adding video technology to a community paramedicine program. Journal of the 
American Geriatrics Society 63:S139.  

2. Agarwal G, et al. (2013). A community health awareness program in subsidized seniors 
homes: Using CANRISK as a risk assessment and health promotion tool. Canadian Journal of 
Diabetes 37:S75.  

3. Balwan S, et al. (2014). Bridging the chasm-advanced illness management: Higher quality, 
lower cost. Journal of General Internal Medicine 29:S479.  

4. Berry J. (2013). Piloting community paramedicine. JEMS: Journal of Emergency Medical Services 
38(10):14-14.  

5. (2014). Community Paramedicine...December Leadership Sector column, 'Bridge to 
Nowhere'. JEMS: Journal of Emergency Medical Services 39(3):12-12.  

6. Crawford J. (2016). Mesa community paramedicine. Fire Rescue Magazine 34(6).  

7. Everden P, et al. (2003). Emergency care. Change of pace. Health Service Journal 113(5865):28-
30.  

8. Kinney JS. (2013). Community paramedic: Starting with hospice: Program reduces 
unnecessary ED visits during the evening hours. EMS Insider 40(9):6-12.  

9. McAlpin B. (2013). Successfully integrating community paramedics: Tips from Minnesota. 
EMS Insider 40(12): 2-3.  

10. McCarthy J, Dalgarno D (2016). Care in the community-home transfusion by community 
paramedics. Transfusion 56:226A-226A.  

11. Wingrove G. (2011). International roundtable on community paramedicine. Journal of 
Emergency Primary Health Care 9(1).  

12. Wingrove G, Laine S (2008). Community paramedic: A new expanded EMS model. Domaine 
3(Fall):32-37.  

Not intervention of interest (n=14) 
1. Anonymous (2015). Mount Sinai leverages smartphone technology, aiming to boost care, 

coordination of ED patients while also trimming costs. ED Management 27(5):53-56.  

2. Barr N, et al. (2016). Emergency nursing interface with Mobile Integrated Health (MIH) and 
Community Paramedicine (CP) programs. Journal of Emergency Nursing 42(2):153-157.  
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3. Buscher C, et al. (2014). The Telemedical Rescue Assistance System "TemRas"--
development, first results, and impact. Biomedizinische Technik 59(2):113-123.  

4. Cioffi J, et al. (2010). Multidisciplinary teams caring for clients with chronic conditions: 
experiences of community nurses and allied health professionals. Contemporary Nurse 36(1-
2):61-70.  

5. Darnell G, et al. (2012). Elderly falls: a national survey of UK ambulance services. Emergency 
Medicine Journal 29(12):1009-1010.  

6. Fisher JD, et al. (2016). Patient safety in ambulance services: a scoping review (Structured 
abstract). Patient safety in ambulance services: a scoping review (Issue 3).  

7. Lipton HL. (2009). Home is where the health is: advancing team-based care in chronic 
disease management. Archives of Internal Medicine 169(21):1945-1948.  

8. Myers LA, et al. (2010). Paramedic intercepts with basic life support ambulance services in 
rural Minnesota. Prehospital & Disaster Medicine 25(2):159-163.  

9. O'Meara P, et al. (2002). Rural urgent care models: what are they made of? Australian Journal 
of Rural Health 10(1):45-50.  

10. Orkin A, et al. (2012). Where there is no paramedic: the Sachigo Lake Wilderness 
Emergency Response Education Initiative. PLoS Medicine 9(10):e1001322.  

11. Persse DE, et al. (2002). The effect of a quality improvement feedback loop on paramedic-
initiated nontransport of elderly patients. Prehospital Emergency Care 6(1):31-35.  

12. Rubin, M. (2015). How to conduct the patient interview. Communicating successfully with 
patients requires strategy, flexibility and practice. EMS World 44(10):28-31.  

13. Veitch C, et al. (2012). Issues affecting therapist workforce and service delivery in the 
disability sector in rural and remote New South Wales, Australia: perspectives of policy-
makers, managers and senior therapists. Rural & Remote Health 12:1903.  

14. Wilson MH, et al. (2015). Pre-hospital emergency medicine. Lancet 386(10012):2526-2534.  

No outcome of interest (n=16) 
1. Armstrong K, et al. (2012). The role of the emergency care practitioner in the provision of 

health advice and health promotion to patients within the UK National Health Service. 
Journal of Interprofessional Care 26(1):64-65.  

2. Buck R. (2013). Paramedic health promotion: Connecting ambulance services to 
communities. Australasian Journal of Paramedicine 10(3):12.  

3. Caspi H. (2013). Texas EMS department reforms operations with advanced community 
paramedic program. EMS World 42(11):37.  

4. Cicero MX, et al. (2015). Do you see what I see? Insights from using google glass for disaster 
telemedicine triage. Prehospital & Disaster Medicine 30(1):4-8.  

5. Cooper S, et al. (2007). Collaborative practices in unscheduled emergency care: role and 
impact of the emergency care practitioner--qualitative and summative findings. Emergency 
Medicine Journal 24(9):625-629.  
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6. Corry M, et al. (2013). Reviving Freedom House. How the storied ambulance company has 
been reborn. Journal of Emergency Medical Services 38(3):70-75.  

7. Dale J, et al. (2004). Safety of telephone consultation for "non-serious" emergency 
ambulance service patients. Quality & Safety in Health Care 13(5):363-373.  

8. Dixon S, et al. (2009). Is it cost effective to introduce paramedic practitioners for older 
people to the ambulance service? Results of a cluster randomised controlled trial. Emergency 
Medicine Journal 26(6):446-451.  

9. Finn JC, et al. (2013). Evidence-based paramedic models of care to reduce unnecessary 
emergency department attendance--feasibility and safety. BMC Emergency Medicine 13:13.  

10. Gray JT, Walker A (2009). Is referral to emergency care practitioners by general practitioners 
in-hours effective? Emergency Medicine Journal 26(8):611-612.  

11. O'Meara P, et al. (2015). Integrating a community paramedicine program with local health, 
aged care and social services: An observational ethnographic study. Australasian Journal of 
Paramedicine 12(5).  

12. O'Meara P, et al. (2014). Community paramedicine: Higher education as an enabling factor. 
Australasian Journal of Paramedicine 11(2).  

13. O'Meara PF, et al. (2004). Working together for a sustainable urgent care system: a case 
study from south eastern Australia. Rural & Remote Health 4(3):312.  

14. Peter OM, et al. (2013). Defining their professional boundaries of community paramedics 
and measuring their impact on health outcomes. Australasian Journal of Paramedicine 10(3):9.  

15. Reeve C, et al. (2008). Expanding the role of paramedics in northern Queensland: an 
evaluation of population health training. Australian Journal of Rural Health 16(6):370-375.  

16. Tunnage B, et al. (2015). Regulating our emergency care paramedics. New Zealand Medical 
Journal 128(1421):55-58.  

Other (general reviews, personal views, qualitative studies, studies conducted in 
countries other than the four predefined countries, studies written in languages 
other than English and French) (n=27) 
1. (2012). Community paramedicine evaluation tool available: Assessment tool developed for 

planned & current programs. EMS Insider 39(7):8-9.  

2. (2013). Community paramedics: Coming to your state? American Nurse 45(5):4.  

3. (2014). Essential principles for utilization of community paramedics. ANA Reporter 39(2):10.  

4. (2014). New England EMS agency expands community paramedicine program. EMS World 
43(7):16.  

5. DSI, et al. (2016). Health technology assessment of pre-hospital emergency care in 
Frederiksborg County (1998-2003). A health technology assessment (HTA) is undertaken 
focusing on paramedic procedures, organisation, survival, cost-effectiveness and citizen 
perceptions of safety. Participants in the project: DSI, Frederiksborg County, Falck a/s and 
DACEHTA (Project record). Health Technology Assessment Database (3).  
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6. Bruce G. (2007). Paramedic services workplace program improves influenza immunization 
rates among paramedics. Canadian Journal of Infection Control 22(3):156-158, 160-151.  

7. Butcher L. (2016). Tapping the potential of community paramedicine. Hospitals and Health 
Networks 90(10).  

8. CADTH (2016). Emergency medical service "treat and release" protocols: a review of 
clinical and cost-effectiveness, safety, and guidelines (Structured abstract). Health Technology 
Assessment Database (3).  

9. Daly J. (2012). The paramedic in the community: My story. Primary Health Care 22(9):16-19.  

10. Danish Institute for Health Services Research. (2016). Pre-hospital cooperation. Arrangement of 
ambulances and acute cars in Frederiksborg County. DSI rapport 2001.06 (Structured abstract).  

11. Doyle OJ. (2012). Making community paramedics a reimbursable entity: Passing legislation 
that meets both Medicaid & private insurance requirements. EMS Insider 39(9):6-7.  

12. Finn JC, et al. (2013). Evidence-based paramedic models of care to reduce unnecessary 
emergency department attendance - feasibility and safety. BMC Emergency Medicine 13(1).  

13. Fitch J. (2014). Tracking data for optimal results: Analytical approaches help EMS consider 
community paramedic opportunities. EMS Insider 41(5):4-5.  

14. Gardner A, Schneider SM (2013). The future of emergency medicine: Update 2011. Annals of 
Emergency Medicine 61(6):624-630.  
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JEMS: Journal of Emergency Medical Services 40(2):59-61.  
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the field. Prehospital Emergency Care 4(3):245-249.  

17. Hoyle S, et al. (2012). Introduction of an extended care paramedic model in New Zealand. 
Emergency Medicine Australasia 24(6):652-656.  

18. Iezzoni LI, et al. (2016). Community paramedicine - Addressing questions as programs 
expand. New England Journal of Medicine 374(12):1107-1109.  

19. Kamper M, et al. (2001). Feasibility of paramedic treatment and referral of minor illnesses 
and injuries. Prehospital Emergency Care 5(4):371-378.  

20. O'Meara P, et al. (2006). Report to The Council of Ambulance Authorities Inc. (March).  
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Queensland. Brisbane, The State of Queensland (Department of Emergency Services). 

22. Remick K, et al. (2014). Prehospital provider scope of practice and implications for pediatric 
prehospital care. Clinical Pediatric Emergency Medicine 15(1):9-17.  

23. Swain AH, et al. (2010). The changing face of prehospital care in New Zealand: The role of 
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Prepared for Alberta Health  44 



 
Community paramedicine: Program characteristics and evaluation 

September 2017 
 

Appendix C: Methodological Quality Appraisal 
The methodological quality of the 20 primary studies was assessed using the checklist developed and 
validated by Downs and Black.12 The tool consists of 27 questions in four sub-sections: Reporting, 
External Validity, Internal Validity (bias and confounding) and Power. Total scores using the original 
tool range from 0 to 32. However, we modified the last question about power from a scale of 0 to 5 
to a scale of 0 to 1, where 1 was scored if a power calculation or sample size calculation was present, 
while 0 was scored if no power calculation, sample size calculation, or explanation as to whether the 
number of subjects was appropriate were present. Thus, the total score of our modified version 
ranged from 0 to 28, with a higher score indicating better methodological quality. The modified 
checklist and dictionary are available upon request.  

The quality assessment scores of each individual study were not used as inclusion or exclusion 
criteria. For descriptive purposes, the quality of the included studies was categorized as good (total 
score ≥20), moderate (total score ≥14 and <20), or poor (total score <14).
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TABLE C.1a: Methodological quality appraisal of included primary studies 

Question Swetenham et al. 
201434 

Martin-
Misener et 
al. 200917 

Jensen et al. 
201231 

Minhas et al. 
201532 

Ruest et al. 
201233 

R
ep

or
tin

g 

1. Is the objective of the study clearly described? Yes Yes Yes Yes Yes 

2. Are the main outcomes to be measured clearly 
described in the Introduction or Methods section? Yes Yes Yes Yes Yes 

3. Are the characteristics of the patients included in the 
study clearly described? No Yes No No Yes 

4. Are the interventions of interest clearly described? Yes Yes Yes Yes Yes 

5. Are the distributions of principal confounders in each 
group of subjects to be compared clearly described? No Partially No No Partially 

6. Are the main findings of the study clearly described? Yes Yes Yes Yes No 

7. Does the study provide estimates of the random 
variability in the data for the main outcomes? No Yes No Yes No 

8. Have all important adverse events that may be a 
consequence of the intervention been reported? No No No No No 

9. Have the characteristics of patients lost to follow-up 
been described? Yes Unclear Yes Yes Yes 

10. Have actual probability values been reported? No Yes Yes No No 

Ex
te

rn
al

 v
al

id
ity

 

11. Were the subjects asked to participate in the study 
representative of the entire population from which they 
were recruited? 

Unclear Unclear Yes Yes Yes 

12. Were those subjects who were prepared to participate 
in the study representative of the entire population from 
which they were recruited? 

Unclear Unclear Yes Unclear Unclear 

13. Were the staff, places, and facilities where the patients 
were treated representative of the treatment the majority of 
patients receive? 

Yes Unclear Yes Yes Yes 
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Question Swetenham et al. 
201434 

Martin-
Misener et 
al. 200917 

Jensen et al. 
201231 

Minhas et al. 
201532 

Ruest et al. 
201233 

In
te

rn
al

 v
al

id
ity

 –
 b

ia
s 

14. Was an attempt made to blind study subjects to the 
intervention they received? Unclear Unclear Unclear Unclear Unclear 

15. Was an attempt made to blind those measuring the 
main outcomes of the intervention? Unclear Unclear Unclear Unclear Unclear 

16. If any of the results of the study were based on “data 
dredging” was this made clear? Yes Yes Yes Yes Yes 

17. In trials and cohort studies, do the analyses adjust for 
different lengths of follow-up of patients? Yes Unclear Yes Yes Yes 

18. Were the statistical tests used to assess the main 
outcomes appropriate? Unclear Yes Yes Yes Unclear 

19. Was compliance with the intervention(s) reliable? Unclear Unclear Unclear Unclear Unclear 

20. Were the main outcome measures used accurate (valid 
and reliable)? Yes Yes Yes Yes Yes 

In
te

rn
al

 v
al

id
ity

 –
 c

on
fo

un
di

ng
 

(s
el

ec
tio

n 
bi

as
) 

21. Were the patients in different intervention groups (trials 
and cohort studies) recruited from the same population? 

Yes Yes Yes Yes Yes 

22. Were the patients in different intervention groups (trials 
and cohort studies) recruited over the same period of time? 

Yes Yes Yes Yes Yes 

23. Were study subjects randomized to intervention 
groups? 

No No No No No 

24. Was the randomized intervention assignment 
concealed from both patients and healthcare staff until 
recruitment was complete and irrevocable? 

No No No No No 

25. Was there adequate adjustment for confounding in the 
analyses from which the main findings were drawn? 

Unclear Unclear Unclear Unclear Unclear 

26. Were losses of patients to follow-up taken into 
account? 

Yes Unclear Yes Unclear Yes 

Po
w

er
 

27. Did the study have sufficient power to detect a clinically 
important effect where the probability value for a difference 
being due to chance is <5%? 

Unclear Yes Unclear Yes Unclear 

Total score (out of 28) 12 14 16 15 14 
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TABLE C.1b: Methodological quality appraisal of included primary studies 

Question Mason et al. 
200727 

Mason et al. 
200835 

Mason et al. 
201236 

Mason et al. 
200637 

Coates et al. 
201238 

R
ep

or
tin

g 

1. Is the objective of the study clearly described? Yes Yes Yes Yes Yes 

2. Are the main outcomes to be measured clearly described 
in the Introduction or Methods section? Yes Yes Yes Yes Yes 

3. Are the characteristics of the patients included in the 
study clearly described? Yes Yes Yes No No 

4. Are the interventions of interest clearly described? Yes Yes Yes No Yes 

5. Are the distributions of principal confounders in each 
group of subjects to be compared clearly described? Partially Partially Partially Partially Partially 

6. Are the main findings of the study clearly described? Yes Yes Yes Yes Yes 

7. Does the study provide estimates of the random 
variability in the data for the main outcomes? Yes Yes Yes No No 

8. Have all important adverse events that may be a 
consequence of the intervention been reported? Yes Yes No No No 

9. Have the characteristics of patients lost to follow-up been 
described? No No Yes Yes Yes 

10. Have actual probability values been reported? Yes Yes Yes No No 

Ex
te

rn
al

 v
al

id
ity

 

11. Were the subjects asked to participate in the study 
representative of the entire population from which they 
were recruited? 

Yes No Yes Unclear Yes 

12. Were those subjects who were prepared to participate 
in the study representative of the entire population from 
which they were recruited? 

Yes Unclear Unclear Unclear Unclear 

13. Were the staff, places, and facilities where the patients 
were treated representative of the treatment the majority of 
patients receive? 

Yes Yes Unclear Unclear Yes 
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Question Mason et al. 
200727 

Mason et al. 
200835 

Mason et al. 
201236 

Mason et al. 
200637 

Coates et al. 
201238 

In
te

rn
al

 v
al

id
ity

 –
 b

ia
s 

14. Was an attempt made to blind study subjects to the 
intervention they received? Unclear Unclear Unclear No Unclear 

15. Was an attempt made to blind those measuring the 
main outcomes of the intervention? Unclear Yes Unclear Unclear Unclear 

16. If any of the results of the study were based on “data 
dredging” was this made clear? Yes Yes Yes Yes Yes 

17. In trials and cohort studies, do the analyses adjust for 
different lengths of follow-up of patients? Yes Yes Yes Yes Yes 

18. Were the statistical tests used to assess the main 
outcomes appropriate? Yes Yes Yes Unclear Yes 

19. Was compliance with the intervention(s) reliable? Yes Yes Unclear Unclear Unclear 

20. Were the main outcome measures used accurate (valid 
and reliable)? Yes Yes Yes Yes Yes 

In
te

rn
al

 v
al

id
ity

 –
 c

on
fo

un
di

ng
 

(s
el

ec
tio

n 
bi

as
) 

21. Were the patients in different intervention groups (trials 
and cohort studies) recruited from the same population? 

Yes Yes Yes Yes Yes 

22. Were the patients in different intervention groups (trials 
and cohort studies) recruited over the same period of time? 

Yes Yes Yes Yes Yes 

23. Were study subjects randomized to intervention 
groups? 

Yes Yes No No No 

24. Was the randomized intervention assignment 
concealed from both patients and healthcare staff until 
recruitment was complete and irrevocable? 

Yes No No No No 

25. Was there adequate adjustment for confounding in the 
analyses from which the main findings were drawn? 

Unclear Unclear Yes Unclear Unclear 

26. Were losses of patients to follow-up taken into account? No No Yes Yes Yes 

Po
w

er
 

27. Did the study have sufficient power to detect a clinically 
important effect where the probability value for a difference 
being due to chance is <5%? 

Yes Yes Yes Unclear Yes 

Total score (out of 28) 22 20 19 11 16 
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TABLE C.1c: Methodological quality appraisal of included primary studies 

Question O’Keeffe et al. 
201139 

Gray and 
Walker 
200842 

Cooper et al. 
200740 

Cooper et al. 
200441 

Snooks et al. 
200443 

R
ep

or
tin

g 

1. Is the objective of the study clearly described? Yes Yes Yes Yes Yes 

2. Are the main outcomes to be measured clearly described 
in the Introduction or Methods section? Yes Yes Yes Yes Yes 

3. Are the characteristics of the patients included in the 
study clearly described? Yes No No No No 

4. Are the interventions of interest clearly described? Yes Yes Yes Yes Yes 

5. Are the distributions of principal confounders in each 
group of subjects to be compared clearly described? Partially No Partially Partially Partially 

6. Are the main findings of the study clearly described? Yes Yes Yes Yes Yes 

7. Does the study provide estimates of the random 
variability in the data for the main outcomes? Yes No Yes No Yes 

8. Have all important adverse events that may be a 
consequence of the intervention been reported? No No No No No 

9. Have the characteristics of patients lost to follow-up been 
described? Yes Yes Yes Yes No 

10. Have actual probability values been reported? Yes No Yes Yes Yes 

Ex
te

rn
al

 v
al

id
ity

 

11. Were the subjects asked to participate in the study 
representative of the entire population from which they 
were recruited? 

Yes Yes Unclear Unclear Yes 

12. Were those subjects who were prepared to participate 
in the study representative of the entire population from 
which they were recruited? 

Unclear Unclear Unclear Unclear Unclear 

13. Were the staff, places, and facilities where the patients 
were treated representative of the treatment the majority of 
patients receive? 

Yes Yes Yes Yes Yes 
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Question O’Keeffe et al. 
201139 

Gray and 
Walker 
200842 

Cooper et al. 
200740 

Cooper et al. 
200441 

Snooks et al. 
200443 

In
te

rn
al

 v
al

id
ity

 –
 b

ia
s 

14. Was an attempt made to blind study subjects to the 
intervention they received? Unclear Unclear Unclear Unclear Unclear 

15. Was an attempt made to blind those measuring the 
main outcomes of the intervention? Unclear Unclear Unclear Unclear Unclear 

16. If any of the results of the study were based on “data 
dredging” was this made clear? Yes Yes Yes Yes Yes 

17. In trials and cohort studies, do the analyses adjust for 
different lengths of follow-up of patients? Yes Yes Yes Yes Yes 

18. Were the statistical tests used to assess the main 
outcomes appropriate? Yes Unclear Yes Yes Yes 

19. Was compliance with the intervention(s) reliable? Unclear Unclear Unclear Unclear Yes 

20. Were the main outcome measures used accurate (valid 
and reliable)? Yes Yes Yes Yes Yes 

In
te

rn
al

 v
al

id
ity

 –
 c

on
fo

un
di

ng
 

(s
el

ec
tio

n 
bi

as
) 

21. Were the patients in different intervention groups (trials 
and cohort studies) recruited from the same population? 

Yes Yes Yes Yes Yes 

22. Were the patients in different intervention groups (trials 
and cohort studies) recruited over the same period of time? 

Yes Yes Yes Yes Yes 

23. Were study subjects randomized to intervention 
groups? 

No No No No No 

24. Was the randomized intervention assignment 
concealed from both patients and healthcare staff until 
recruitment was complete and irrevocable? 

No No No No No 

25. Was there adequate adjustment for confounding in the 
analyses from which the main findings were drawn? 

Yes Unclear Unclear Unclear Yes 

26. Were losses of patients to follow-up taken into account? Yes Unclear Yes Yes No 

Po
w

er
 

27. Did the study have sufficient power to detect a clinically 
important effect where the probability value for a difference 
being due to chance is <5%? 

Yes Unclear Yes Unclear Yes 

Total score (out of 28) 20 12 17 15 18 
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TABLE C.1d: Methodological quality appraisal of included primary studies 

Question Halter and 
Ellison 200844 

Halter et al. 
200752 

Halter et al. 
200645 

Shah et al. 
201046 

Tadros et al. 
20125 

R
ep

or
tin

g 

1. Is the objective of the study clearly described? Yes Yes Yes Yes Yes 

2. Are the main outcomes to be measured clearly described 
in the Introduction or Methods section? Yes Yes Yes Yes Yes 

3. Are the characteristics of the patients included in the 
study clearly described? Yes Yes No Yes Yes 

4. Are the interventions of interest clearly described? Yes Yes No Yes Yes 

5. Are the distributions of principal confounders in each 
group of subjects to be compared clearly described? Yes Partially Partially No Yes 

6. Are the main findings of the study clearly described? Yes Yes Yes Yes Yes 

7. Does the study provide estimates of the random 
variability in the data for the main outcomes? Yes No Yes No Yes 

8. Have all important adverse events that may be a 
consequence of the intervention been reported? No No No No No 

9. Have the characteristics of patients lost to follow-up been 
described? Unclear Yes Yes No Yes 

10. Have actual probability values been reported? Yes Yes No No Yes 

Ex
te

rn
al

 v
al

id
ity

 

11. Were the subjects asked to participate in the study 
representative of the entire population from which they 
were recruited? 

Yes Yes Yes Unclear Yes 

12. Were those subjects who were prepared to participate 
in the study representative of the entire population from 
which they were recruited? 

Yes No Unclear Unclear Yes 

13. Were the staff, places, and facilities where the patients 
were treated representative of the treatment the majority of 
patients receive? 

Yes Yes Yes Yes Yes 
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Question Halter and 
Ellison 200844 

Halter et al. 
200752 

Halter et al. 
200645 

Shah et al. 
201046 

Tadros et al. 
20125 

In
te

rn
al

 v
al

id
ity

 –
 b

ia
s 

14. Was an attempt made to blind study subjects to the 
intervention they received? No Unclear Unclear Unclear Unclear 

15. Was an attempt made to blind those measuring the 
main outcomes of the intervention? No Unclear Unclear Unclear Unclear 

16. If any of the results of the study were based on “data 
dredging” was this made clear? Yes Yes Yes Yes Yes 

17. In trials and cohort studies, do the analyses adjust for 
different lengths of follow-up of patients? Yes Yes Unclear Yes Yes 

18. Were the statistical tests used to assess the main 
outcomes appropriate? Yes Unclear Yes Unclear Yes 

19. Was compliance with the intervention(s) reliable? Unclear Unclear Unclear Unclear Unclear 

20. Were the main outcome measures used accurate (valid 
and reliable)? Yes Yes Unclear Yes Yes 

In
te

rn
al

 v
al

id
ity

 –
 c

on
fo

un
di

ng
 

(s
el

ec
tio

n 
bi

as
) 

21. Were the patients in different intervention groups (trials 
and cohort studies) recruited from the same population? 

Yes Yes Yes Yes Yes 

22. Were the patients in different intervention groups (trials 
and cohort studies) recruited over the same period of time? 

Yes Yes Yes Yes Yes 

23. Were study subjects randomized to intervention 
groups? 

No No No No No 

24. Was the randomized intervention assignment 
concealed from both patients and healthcare staff until 
recruitment was complete and irrevocable? 

No No No No No 

25. Was there adequate adjustment for confounding in the 
analyses from which the main findings were drawn? 

No Unclear Yes Unclear Unclear 

26. Were losses of patients to follow-up taken into account? Unclear Unclear Unclear Unclear Yes 

Po
w

er
 

27. Did the study have sufficient power to detect a clinically 
important effect where the probability value for a difference 
being due to chance is <5%? 

Yes Unclear Yes Unclear Yes 

Total score (out of 28) 18 15 14 11 20 
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Appendix D: Characteristics of Community Paramedicine Programs 
TABLE D.1: Characteristics of community paramedicine programs in Australia 

Program Program components Skills Provider 
designation Staffing mix Population 

Ambulance 
Service of New 
South Wales 
(primary health 
care model) 

• Extended Care Paramedics treat patients 
on-site, provide self-management advice, 
and, where available and appropriate, 
refer to other health services 

• Extended Care Paramedics have 
multiple referral options and thereby 
provide a greater choice for patients 
regarding the most appropriate access to 
healthcare services 

• In addition to current emergency 
management capacity, Extended Care 
Paramedics have greater access to 
pharmaceuticals and interventions that 
better meet the needs of patients with 
subacute/non-acute needs 

• Physical examination and history taking 
• Administration of IV medications 
• Phlebotomy 
• Arterial gas sampling 
• Urinalysis 
• Peak flow 
• C-spine assessment 
• Aseptic techniques 
• Wound care and suturing 
• Tissue adhesives 
• Local and regional anaesthesia 
• Gastric tube insertion, catheterization 

(indwelling catheter/suprapubic catheter) 
• Splinting and plastering 
• Dislocation assessment/management 
• Multiple system assessments including 

home, ADL, mobility, falls, and cognitive 
• Administer several medications including 

analgesics, antibiotics, antihistamines, 
topical medications, and vaccinations 

Extended 
Care 
Paramedic 

Extended 
Care 
Paramedics  

Patients in 
rural/remote 
communities 

Ambulance 
Victoria 
(community 
coordination 
model) 

• Paramedic Community Support 
Coordinators (PSCSs) support existing 
health services and provide coordination, 
support, and development of existing 
ambulance community officers 

• PSCSs will only respond to major 
emergencies 

• The clinical skills of the ECP commensurate 
with a substantive position, either an ALS or 
a MICA Paramedic 

• Ambulance Victoria is exploring 
opportunities for expanded scope based on 
identified gaps and community needs within 
the specific localities 

Paramedic 
Community 
Support 
Coordinator 

PCSCs  Patients in 
rural/remote 
communities 
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Program Program components Skills Provider 
designation Staffing mix Population 

Queensland 
Ambulance 
Service 
(primary health 
care model)  

• Isolated Practice Area Paramedics 
(IPAPs) provide integrated health 
services in partnership with other health 
professionals and extend access to 
health services delivery in rural and 
remote communities 

• Continue to provide pre-hospital 
• Emergency care 
• Develop advanced clinical skills to scope 

the health needs of their community, in 
consultation with other health providers 
targeting key health issues including: 
o Aboriginal health 
o diabetes 
o infectious diseases 
o mental illness 
o chronic and complex disease 
o health promoting practice 

• Adult assessment (beyond the current level 
of skill, which focuses on the acute 
management of injury and illness) 

• Pediatric assessment 
• Venipuncture 
• Insertion of naso/orogastric tube 
• Urethral catheterization 
• Suture of a simple laceration/skin glue 

application, wound assessment 
• Oxylog 2000 emergency ventilator 
• Transcutaneous pacing 
• Increased range of supervised medications 

Isolated 
Practice 
Area 
Paramedic 

IPAPs Patients in 
rural/remote 
communities 

SA Ambulance 
Service 
(substitution 
model) 

• Intensive Care Paramedics with medical 
support from the ambulance service are 
providing care to patients in local country 
hospitals when the GP is unavailable 

• There is a formal agreement process 
between the ambulance service and the 
Department of Health on behalf of local 
hospitals which requires a memorandum 
of understanding and granting of 
admitting rights to the ambulance service 
medical officer to enable 

• Standard intensive care paramedic skills in 
assessment and treatment 

• Technical skills in hospital management 
including plasters, sutures, etc. 

• Patient hospital management in direct 
consultation with medical support 

• Key skills are assessment, communication, 
and team work 

Rural 
Hospital 
Support 
Paramedic 
(informal 
model) 

Rural 
Hospital 
Support 
Paramedics 

Patients in 
rural/remote 
communities 
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Program Program components Skills Provider 
designation Staffing mix Population 

Tasmanian 
Ambulance 
Service 
(community 
coordination 
model) 

The role of this paramedic while 
maintaining a key function of responding to 
emergency cases is to: 
o train, manage, and recruit volunteers 
o engage with community in providing 

first aid education 
o assist hospital staff in triage and 

cannulation 
o treat patients in the home and 

community 
o train hospital staff in emergency 

procedures 

Not available  East Coast 
Paramedic 
(informal 
model) 

East Coast 
Paramedics, 
hospital staff 

Patients in 
rural/remote 
communities 

St. John 
Western 
Australia 
(community 
coordination 
model) 

• Support in the local community to 
maximize the number of volunteer 
ambulance officers 

• Responding to ambulance calls as 
necessary as a complement to the 
volunteer operations 

• To provide an extended scope of practice 
to assist the community and Department 
of Health in areas where the provision of 
such services is not viable through the 
traditional healthcare model 

The responsibilities of the Community 
Paramedic would be location-specific. 
Dependent upon health department resources 
in each location, the scope of practice could 
be modified to fill gaps that may be present in 
particular locations including: 
o assisting local medical facilities in fulfilling 

community demand for services as 
required by the health department on a 
location by location basis 

o assisting hospital staff at particular times 
or with specific skills in the absence of 
other appropriate medical staff 

o providing health “cover” in a location when 
other health resources (e.g., local 
physicians and nurses) are unavailable 

Community 
Paramedic 

Community 
Paramedics, 
hospital staff 

Patients in 
rural/remote 
communities 

St. John 
Northern 
Territory 
(substitution 
model) 

• Ambulance officers in Alice Springs have 
been providing relief work in the ED, as 
an adjunct to nursing staff 

• A contract was developed between Alice 
Springs hospital and St. John Northern 
Territory to govern major aspects 

Scope of duties to be undertaken while in the 
ED were developed with particular emphasis 
on limits or differences to usual ambulance 
duties, i.e., intubation, protocol-driven drug 
initiation, and reporting and documentation 

(no official 
title) 

Ambulance 
officers, 
nursing staff 

Patients in 
rural/remote 
communities 

Source: Blacker and Walker 200915 
ADL: activities of daily life; ALS: advanced life support; ECP: Extended Care Paramedic; ED: emergency department; GP: general practitioner; IPAP: Isolated 
Practice Area Paramedics; MICA: Mobile Intensive Care Ambulance; PSCS: Paramedic Community Support Coordinator 
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TABLE D.2: Characteristics of community paramedicine programs in Canada 

Program Program components Skills Provider 
designation 

Staffing 
mix Population 

Nurse practitioner-paramedic-physician 
model17, 18 
Nova Scotia 
(primary health care model) 

• Policies, procedures, and 
protocols regarding safe care 
delivery were developed by EHS 

• 24/7 emergency paramedic 
coverage on the islands 

• Congestive heart failure 
assessment 

• Fall prevention and home 
safety assessment 

• Venipuncture/phlebotomies 
• Urinalysis by dip stick 
• Suture/staple removal 
• Wound care 
• Immunizations 
• Medication compliance 
• Diabetic assessment 
• Glucose checks 
• Blood pressure checks 
• Antibiotic administration 
• B12 injections 
• Helmet safety fitting 
• Car seat installation 
• CPR and First Aid instructor 

status 
• Health promotion activities 

Community 
Paramedic 
Practitioner  

An on-site 
nurse 
practitioner, 
a 
paramedic, 
and an 
offsite 
family 
physician 

Old 
residents 
(50% >65 
years) on 
two 
isolated 
islands with 
increased 
healthcare 
needs 

Community Referral by EMS (CREMS)19 
Ontario  
(community coordination model) 

• Referrals by paramedics who 
respond to 911 calls  

• Referrals are made to the 
appropriate Community Care 
Access Centre (CCAC) for 
further assessment and 
determination of the type(s) of 
service most appropriate for the 
patient 

• All referrals are collected by 
Toronto Central and then 
forwarded to one of the five 
CCACs within Toronto, based on 

• Determine if a patient who 
called 911 needs additional 
healthcare/support services; 

NA Paramedic  911 callers 
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Program Program components Skills Provider 
designation 

Staffing 
mix Population 

the patient’s residence or the 
facility the patient was 
transported to 

• Core services provided by the 
CCACs include nursing, 
personal support, physiotherapy, 
occupational therapy, speech 
language therapy, and extreme 
cleaning; secondary services 
include social work, nutritional 
counselling, medical 
supplies/equipment, connecting 
the patient with healthcare 
services, and long-term care 
placement 

Treat-and-release protocol20, 32 (also known 
as Assess, Treat and Refer – 
myhealth.alberta.ca/HealthTopics/Palliative-
Care/Documents/peolc-ems-atr-brochure-
final.pdf) 
Alberta 
(primary health care model) 

• Assess patients 
• Provide treatment after 

consulting other healthcare 
providers such as on-call 
physicians  

• Refer patients for further 
treatment  

• Follow-up plan  

On-site treatment of: 
o minor trauma 
o minor epistaxis 
o minor seizure 
o hypoglycemia 
o supraventricular 

tachycardia 

Paramedic  Paramedics Residents 
with minor 
disease/ 
conditions 

Primary Health Bus project21, 22 
Saskatchewan 
(primary health care model) 

• Integration of paramedics with 
primary health care 

• A joint initiative between the 
Saskatoon Regional Health 
Authority and MD Ambulance 
Care Ltd. 

• With the support from Ministry of 
Health, this project was 
designed to reduce the barriers 
faced by people who are 
geographically, socially, 
economically, and /or culturally 
isolated in accessing healthcare 
services 

• Health promotion 
• Education 
• Treatment 
• Follow-up care 
• Referral 

Health Bus 
staff 

RN (NP) 
and 
paramedics 

First 
Nations, 
Métis, 
children, 
older 
adults, 
immigrants, 
refugees, 
and those 
with 
chronic 
diseases 

EHS: Emergency Health Services; NP: nurse practitioner; RN: registered nurse 
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TABLE D.3: Characteristics of community paramedicine programs in the United Kingdom 

Program Program components Skills Provider 
designation Staffing mix Population 

Emergency care 
practitioners23 
United Kingdom 
(primary health 
care model) 

Provide assessment and treatment 
of patients with minor illness/injury 
within the community without 
necessarily transporting the patient 
to the hospital 

• Carry out and interpret diagnostic test 
• Routine assessments of patients with chronic 

conditions in their home 
• Refer patients to social care services 
• Directly admit patients to specialist units 
• Prescribe a wider range of medications 

Emergency 
Care 
Practitioner 
(ECP) 

Physician, 
nurse, 
paramedics 

Patients with 
minor 
disease/injury 

TABLE D.4: Characteristics of community paramedicine programs in the United States 

Program Program components Skills Provider 
designation Staffing mix Population 

Resource Access 
Program (RAP)5, 53 
California, United 
States 
(community 
coordination 
model) 

• RAP employs EMS surveillance, case 
management, and referral to identify 
and modify medical and psychosocial 
factors fueling repeated calls to 911  

• Education of RAP clients on 
appropriate use of EMS 

• Connect RAP client with resources 
including equipment, transportation, 
housing, social services, mental health 
services, and primary care 

• Follow-up care consists of telephone 
calls and in-person reminders for 
repeat access of EMS for non-
emergent needs 

• Contact clients to assist them with  
coordination of their health and social 
service needs 

• Investigate factor underlying the excessive 
use of acute care resources for primary 
care conditions (lack of transportation, 
social support, and health literacy)  

• Interface with primary care physicians, 
homeless service agencies, street 
outreach teams, hospital social workers, 
case managers, and adult protective 
services personnel 

RAP 
Coordinator  

Experienced 
paramedics 

Frequent 
users of 
acute care 
resources 
such as 
EMS, ED 

ED: emergency department; EMS: emergency medical services; RAP: Resource Access Program 
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Appendix E: Safety and Clinical Effectiveness of Community Paramedicine Programs 
TABLE E.1: Safety and clinical effectiveness of community paramedicine programs – evidence from SRs/MAs 

Study Included 
studies Intervention/comparison Outcome measures Main findings 

Hill et al. 
201424 

N=21 (15 journal 
articles, 6 project 
reports)  
QA of included 
studies: 
performed 

ECPs within the NHS Patient care and processes of 
care, workplace behaviour, patient 
referral, avoided admission, cost-
effectiveness 

Overall, there was evidence that investment in ECP 
roles is beneficial for the quality of care reported by 
patients and cost efficiency savings. A number of 
studies of high methodological quality described care 
processes (diagnosis, investigations instigated and 
treatment initiated) provided by ECPs to be equivalent 
to or better to that provided by practitioners with 
traditional roles. Pre-hospital ECPs provided “added 
value” by treating more patients at the scene, thereby 
reducing unnecessary referral to ED.  

Tohira et al. 
201429 

N=13 
QA of included 
studies: 
performed 

New pre-hospital practitioner 
(ECP, paramedic 
practitioner, extended care 
paramedics) vs. usual care  

Ambulance transportation to ED 
(transportation rate), discharge at 
scene, subsequent ED attendance  

New pre-hospital practitioner schemes reduced 
transport to ED; however, the appropriateness of the 
decision of the new pre-hospital practitioner and the 
safety were not well supported by the reported 
studies.  

Evans et al. 
20141 

N=19 (describing 
15 original trials)  
QA of included 
studies: 
performed 

Paramedics trained with 
extra skills (specific 
capabilities in history taking, 
examination, diagnostics, 
and interventions or less 
tangible skills such as 
teamwork or decision-
making) 

Patient- and system-related 
outcomes 

This review identifies many viable extra skills for 
paramedics, but the evidence is not strong enough to 
guide policy. Its findings should be used to guide 
future research, particularly into paramedic care for 
elderly people. 

Bigham et al. 
201330 

N=11 (1 RCT) 
QA of included 
studies: not 
performed 

Community paramedicine 
(CP) programs 

Patient- and system-related 
outcomes 

One RCT showed CP to be beneficial to patients and 
health system. Other studies drew conclusions 
favouring CP.  

CP: community paramedicine; ED: emergency department; ECP: emergency care practitioners; MA: meta-analysis; NHS: National Health Services; QA: quality 
appraisal; RCT: randomized controlled trial; SR: systematic review 
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TABLE E.2: Safety and clinical effectiveness of community paramedicine programs – Australia 

Study Study 
design 

Study 
quality No. of participants Intervention Control Outcomes 

Swetenham et al. 
201434 
Australia 

Mixed 
method 

Total score: 
12 (poor) 

Palliative care 
emergency 

Partnership model with extended 
care paramedic for providing out-
of-hours emergency care to 
palliative patients  

Callback system  ED visit: 10% attended (90% 
treated on-site) 
Patient satisfaction: high 

ED: emergency department 

TABLE E.3: Safety and clinical effectiveness of community paramedicine programs – Canada 

Study Study 
design 

Study 
quality No. of participants Intervention Control Outcomes 

Martin-Misener 
et al. 200917 
Nova Scotia 

Longitudinal 
mixed 
method  

Total score: 
14 
(moderate) 

Year 1: n=86 
Year 2: n=85 
Year 3: n=50 
Adult (≥40 years) 
residents of rural 
areas with a 
diagnosis of ≥1 
chronic disease 

NP-paramedic-family 
physician model of 
healthcare delivery 
(on-site NP and 
paramedics, and off-
site family physician) 

Previous 
emergency 
paramedic care  

Total ED visits: decreased 40% 
Total GP visits: decreased 28%   
PAIS scores: no statistically 
significant differences over 3 years in 
total and PAIS subgroup scores 
Medication prescription: significantly 
reduced in Years 2 and 3 (P=0.02) 
Travel cost: significantly reduced in 
Years 2 and 3 (P=0.02) 

Jensen et al. 
201231 
Nova Scotia 
15 March - 15 
June 2011 

Observational 
pilot study 

Total score: 
16 
(moderate) 

N=238 calls from 15 
participating long-
term care facilities 
over 3 months 

Extended care 
paramedics program 

Emergency 
paramedics 

Dispatch determinants: top three 
were the same in both groups 
Transport to ED: 6% in extended care 
paramedics group and 79% in 
emergency paramedics group 
Non-transport: 70% in extended care 
paramedics group and 21% in 
emergency paramedics group 
Relapse rate: 6% in extended care 
paramedics group and 0% in 
emergency paramedics group 
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Study Study 
design 

Study 
quality No. of participants Intervention Control Outcomes 

Mihas et al. 
201532 
Alberta, 
Canada 
September 1 
2010 –
September 30 
2012 

Retrospective 
cohort study  

Total score: 
15 
(moderate) 

N=227 patients with 
supraventricular 
tachycardia (75 T&R 
events)  

Treat-and-release 
(T&R) protocol used by 
registered emergency 
medical technologist-
paramedics  

NA Representation to EMS within 72 
hours: 10/75 (13%) 
Representation to ED within 72 
hours: 4/75 (5%) 
 
  

Ruest et al. 
201233 
Ontario, 
Canada  
January 1 2010 
– April 30 2011 

Retrospective 
case series 
study  

Total score: 
14 
(moderate) 

N= 27 patients with 
129 interactions with 
CPs for 
medical/trauma 
incidents (40% falls) 

‘Aging at home’ 24 
hour flexible in-home 
support housing 
program (CP + 
personal support 
workers) 

NA Patient living at home: 86/129 
interaction resulted patients 
remaining at home following the 
intervention. 
Transportation to ED: 28/129 
without using 911   
Use of 911 activation: 15/129 (12%) 
requesting transportation to ED. 

ED: emergency department; EMS: emergency medical services; GP: general practitioner; NA: not available; NP: nurse practitioner; PAIS: Psychosocial 
Adjustment to Illness Scale; T&R: treat-and-release 

TABLE E.4: Safety and clinical effectiveness of community paramedicine programs – United Kingdom 

Study Study 
design 

Study 
quality 

No. of 
participants Intervention Control Outcomes 

Mason et al. 
201236 
May 2006 - 
August 2007 

Matched 
control (to ED 
units) 
(NEECaP 
Trial) 

Total 
score: 19 
(moderate) 

Patient episode: 
2,363 from ECP; 
3,162 from usual 
care 

ECP UC  Discharge rates (ECP vs. UC, % difference [95% CI]): 
• Ambulance services: 36.7 [30.8, 42.7] 
• Care home services: 36.8 [26.7, 46.8] 
• Out-of-hours: -17.9 [-30.8, -42.7] 
• Urgent care settings: -11.5 [-18.0, -5.1] 

Mason et al. 
200835 
September 
2003 - 
September 
2004 

Clustered 
RCT 
(PPOPS trial 
– subgroup of 
original trial) 

Total 
score: 20 
(good) 

N=2,025 (out of 
3,018 in27) 
elderly people 
(>60 years) who 
called EMS 

PP active 
weeks 

PP inactive 
weeks 

Focused on safety outcomes (PP vs. control): 
• Unplanned ED visits within 7 days: total 219/2,025 

(10.9%), 162 (74.0%) re-presented with a condition 
related to their index episode; PP: 11.9% vs. control: 
9.5%, P=0.049 

• 7-day representation at hospital for a related condition: 
100 (75.2%) vs. 62 (72.1%) nss 

• Rates of assessed suboptimal care: nss  
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Study Study 
design 

Study 
quality 

No. of 
participants Intervention Control Outcomes 

Mason et al. 
200727 
September 
2003 - 
September 
2004 

Clustered 
RCT 
(PPOPS trial 
– original 
trial) 

Total 
score: 22 
(good)  

N=3,018 elderly 
people (>60 
years) who 
called EMS 

PP active 
weeks  
n=1,549 
FU: 7, 28 
days 

PP inactive 
weeks 
n=1,469 

28-day outcomes (PP vs. control, RR, [95% CI]): 
• ED visits: 0.72 [0.68, 0.75] 
• Hospital admission: 0.87 [0.81, 0.94]   
• Time from call to discharge (min): 235 vs. 278 [-60, -25] 
• Patient satisfaction: 1.16 [1.09, 1.23] 
• Subsequent use of healthcare services 
• Mortality: 0.87 [0.63, 1.21]  

Mason et al. 
200637 
January 2004 
- December 
2004 

Mixed-
method: 
survey, 
interview, 
economic 
analysis 

Total 
score: 11 
(poor) 

Survey: 14 ECP 
projects lead 
Interview: 12 
stakeholders; 
economic data 
from 8,575 
patients 

ECP No formal 
comparison 

Referral: 54% of ECP patients did not require a further 
referral to another profession or service 
Cost: mean cost per ECP patient £24.00 vs. ED contact: 
£55.00  

Coates et al. 
201238 
10 weeks 
from 1 
September 
2009 

Review of 
patient 
records 

Total 
score: 16 
(moderate) 

172 cases  ECP 
Follow-up: NA 

GP, ED 
consultant  

Avoidance of hospital admission: 11.5% with ECP, 15.1% 
with ED consultant, 9.9% with GP 

O'Keeffe et 
al. 201139 
January - 
August 2007 

Pragmatic 
quasi-
experimental 
multi-site trial   

Total 
score: 20 
(good) 

Children with 
minor conditions: 
MIU, UCC, GP 
out-of-hours 

ECP 
operational in 
ED and 
unscheduled 
care settings 
n=415 

UC 
n=748 

Discharge rates (ECP vs. UC, % difference [95% CI]): 
• Fewer with ECP: -7.3 [13.6, 0.9] 
• MIU: - 6.8 [-24.36, 10.75]  
• UCC: - 8.73 [-19.22, 1.76] 
• GP: - 6.33 [-15.17, 2.51] 
Referral rates (ECP vs. UC, % difference [95% CI]): 
• More with ECPs 
• To hospital: 4.6 [-2.9, 12.0] 
• To primary care: 3.0 [-3.7, 9.7] 

Cooper et al. 
2007 and 
200826, 40 
November 
2005 - May 
2006 

Mixed 
method 
clinical case 
study 

Total 
score: 16 
(moderate) 

25 ECPs 
completed 611 
patient audit 
forms  

ECP NA Transportation rate: 38% with ECPs vs. 68% with 
paramedics at same time period 
Referral decision by ECPs: 87% 
Avoidance of acute trust admission: 66% 
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Study Study 
design 

Study 
quality 

No. of 
participants Intervention Control Outcomes 

Cooper et al. 
200441 
Study period: 
NA 

Mixed 
method 

Total 
score: 15 
(moderate) 

N=4 ECPs 
reporting 170 
cases within 
EMS system and 
191 MIU cases, 
and 11 
paramedics 
reporting on 331 
cases 

ECP training Paramedic 
practice 

Treating patients on-site 28% in ECPs vs. 18% in 
paramedics (P=0.007) 
Patient transportation: 50% in ECPs vs. 64% in paramedics 
(P=0.000)  

Gray and 
Walker 
200842 
January - 
December 
2006 

Prospective 
cohort 

Total 
score: 12 
(poor) 

N=3,955 cases 
who made 999 
calls 

Emergency 
care 
practitioner 

AMPDS 
dispatcher 
code  

AMPDS categories showed alternative pathways to the ED 
used by ECPs:  
• Category A: 36% 
• Category B: 52% 
• Category C: 44% 

Snooks et al. 
200443 

Prospective 
cohort study 

Total 
score: 18 
(moderate) 

999 callers  Response by 
paramedics 
trained in 
treat-and-
refer 
protocols  
N=251 

Standard 
paramedic 
response 
N=537 

Patients left at the scene: 37.1% (93/251) vs. 36.3% 
(195/537) (P=0.90) 
Left home inappropriately: 3 non-transported patients in 
each group were admitted to hospital within 14 days of the 
call 

Halter and 
Ellison 
200844 
September 
2003 - July 
2006 

Retrospective 
matched 
control  

Total score 
18: 
moderate) 

N1=152,796 with 
“all illness code” 
N2=65,009 with 
“selected illness 
code” 

ECP AP Transport rate to ED: 
• For all illness codes: ECPs: 57.4% vs. APs: 78.9%, OR 

0.36 (95% CI [0.35, 0.38]) 
• For selected illness codes datasets: ECPs: 77.9% vs. 

APs: 56.4%; OR 0.37 (95% CI [0.35, 0.39]) 

Patient 
survey/clinical 
review 

Total score 
18: 
moderate) 

Patient 
questionnaire: 
n=474 
respondents in 
the out-of-hours 
setting; n=512 in 
the emergency 
ambulance 
setting 
Clinical review: 
n=300 clinical 

ECP GP, AP Patient perception of services: predominantly positive 
ratings for decisions made by GPs, APs, and ECPs, 
although ECPs received significantly higher scores than 
GPs or APs on most of the measures of decision-making 
processes 
Appropriateness of care pathway decisions rated by 
patients: 
• Out-of-hours setting: GPs: 95.8% vs. ECPs: 96.7%; OR 

(after adjustment): 1.26 (95 %CI [0.43, 3.71]) 
• Emergency ambulance setting: APs: 96.8% vs. ECPs: 

95.9%; OR (after adjustment): 0.84 (95%CI [0.32, 2.18]) 
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Study Study 
design 

Study 
quality 

No. of 
participants Intervention Control Outcomes 

records in the 
out-of-hours 
setting; n=324 in 
the emergency 
ambulance 
setting 

Appropriateness of care pathway decisions assessed by 
clinical reviewers: 
• Out-of-hours setting: ECPs: 94.8% vs. GPs: 82.0%, OR 

5.04 (95% CI [1.87, 13.60]) 
• Emergency ambulance setting: ECPs: 86.6% vs. APs: 

58.7%; OR (after adjustment): 5.15 (95%CI [2.90, 9.12]) 

Halter et al. 
200752 
26 February  
- 15 May 
2005 

Patient 
survey  

Total 
score: 15 
(moderate) 

N=81 patients 
older than 60 
years 

Out-of-hours 
home visit by 
ECP  

NA Transfer to ED (n=13): 
• Discharged from the ED: 3 (23% 
• Admitted to hospital: 10 (77%) 
Patient perceptions: 
• Clear about the outcome at the end of the assessment? 

o Yes: 70 (86%) 
o No: 9 (11%) 
o No response to question: 2 (2.5%) 

• Clear about what happen next? 
o Yes: 47 (58%) 
o No: 2 (3%) 
o Unclear from response: 4 (5%)  
o No response to this question 28 (35%) 

• How are you now? 
o Better: 47 (58%) 
o Managing: 20 (25%) 
o Needed help: 7 (9%) 
o Worse: 7 (9%)  

Halter et al. 
200645 
October - 
December 
2004 

Patient 
survey, 
matched 
control  

Total 
score: 14 
(moderate) 

N=888 patient 
respondents  

ECP 
n=407 

Traditional 
ambulance 
practitioners  
n=481 

Transfer to ED: ECP 58.0% vs. traditional 80.2% (P<0.001) 
Patient satisfaction:  
• Thoroughness of assessment or examination: ECP 

64.6% vs. traditional 55.8% (OR 1.4, 95% CI [1.0, 1.9], 
P<0.05); after adjusting for variation for transfer to ED, 
OR 1.3 (95% CI [1.0, 1.8]) 

• Explaining what happens next: ECP 44.5% vs. traditional 
35.2% (OR 1.5, 95% CI [1.1, 2.1], P<0.05); remained 
unchanged after adjusting for variation for transfer to ED 

AMPDS: Advanced Medical Priority Dispatch System; AP: ambulance practitioner; CI: confidence interval; ECP: emergency care practitioners; ED: emergency 
department; EMS: emergency medical services; GP: general practitioner; MIU: minor injury unit; NA: not available; NEECaP: National Evaluation of Emergency 
Care Practitioners; nss: not statistically significant; OR: odds ratio; PP: paramedic practitioner; PPOPS: Paramedic Practitioner Older People’s Support trial; RCT: 
randomized controlled trial; RR: risk ratio; UC: usual care; UCC: urgent care centre 
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TABLE E.5: Safety and clinical effectiveness of community paramedicine programs – United States 

Study Study design Study 
quality No. of participants Intervention Control Outcomes 

Tadros et al. 
20125 
December 2006 
- June 2009  

Historical 
cohort study 

Total score: 
20 (good) 

N=51 adults with ≥10 
EMS transports within 
12 months or with 
recent significant 
increases in transports 

RAP: EMS-based 
case management 
and referral 
intervention  

Pre- vs. 
post-RAP 
periods  

Reduction of ED visits: 28.1% 
Reduction of EMS use:37.6% 
Reduction of inpatient hospital admission: 
9.1%  

Shah et al. 
201046 
April 2006 - 
December 2007 

Evaluation of 
process 
measures of 
service 
delivered and 
satisfaction 
survey 

Total score: 
11 (poor) 

N=1,444 older adults in 
a rural community  
EMS screened n=1,231 
In-home assessment 
n=153 

Paramedic referral 
to primary care 
providers or social 
services  

NR Identification of patient need: 85% screened 
by EMS (45% fall-related, 69% medication 
management-related, and 20% depression-
related needs identified) 
Patient referral: social service referral 25%; 
PCP referral 52% 
Patient satisfaction: 92% satisfied with the 
service 

ED: emergency department; EMS: emergency medical services; NR: not reported; PCP: primary care provider; RAP: Resource Access Program 
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Appendix F: Economic Analysis Search Strategy 
The literature search was conducted by an IHE Research Librarian for publications published 
between 2000 and 2016. The search consisted of text mining all of the results from the main 
literature search of the report (see Appendix A), as well as targeted grey literature searches. In 
addition to the strategy outlined below, reference lists of retrieved articles were reviewed for 
potential studies. 

TABLE F.1: Search strategy 

Database Edition or 
date searched Search Terms†† 

EBM Reviews - NHS 
Economic 
Evaluation Database 
1st Quarter 2015 

3 Nov 2016 
51 results 

1. Emergency Medical Technicians/ or Allied Health Personnel/ 
2. exp "transportation of patients"/ 
3. (ambulance* adj2 (attendant* or crew or crews or officer*)).ti,ab. 
4. paramedic*.mp,jw. 
5. ("emergency medical technician" or "emergency medical technicians" 

or EMTs).ti,ab. 
6. (EMT and emergency).ti,ab. 
7. EMS provider*.ti,ab. 
8. ("emergency care practitioner" or "emergency care practitioners" or 

EMT-P or EMR).ti,ab. 
9. or/1-8 
10. limit 9 to yr="2000 -Current" 

Text Mining of 
search results for 
main literature 
search in EndNote 
(see Appendix A for 
sources and terms) 

5 Nov 2016 
803 results 
25 Nov 2016 
510 results 

      Abstract Contains $ 
or Abstract Word begins with afford 
or Abstract Word begins with budget 
or Title Word begins with budget 
or Any Field Word begins with burden 
or Keywords Word begins with cost 
or Title Word begins with cost 
or Title Word begins with cost- 
or Any Field Contains cost analys 
or Any Field Contains cost benefit 
or Any Field Contains cost effective 
or Any Field Contains cost outcome 
or Any Field Contains cost utility 
or Any Field Contains cost-analy 
or Any Field Contains cost-benefit 
or Any Field Contains cost-effective 
or Any Field Contains cost-outcome 
or Abstract Word begins with costs 
or Title Word begins with costs 
or Any Field Contains cost-utility 
or Any Field Contains decision analy 
or Any Field Contains decision model 
or Any Field Contains decision theory 
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Database Edition or 
date searched Search Terms†† 

or Any Field Contains decision tree 
or Title Contains discount 
or Abstract Contains dollars 
or Abstract Word begins with economic 
or Keywords Word begins with economic 
or Title Contains economic 
or Title Word begins with efficien 
or Abstract Word begins with expenditure 
or Keywords Word begins with expenditure 
or Title Word begins with expenditure 
or Keywords Word begins with fees 
or Abstract Word begins with financ 
or Keywords Word begins with financ 
or Title Word begins with financ 
or Abstract Word begins with fiscal 
or Any Field Contains fiscal 
or Keywords Word begins with fiscal 
or Title Word begins with fiscal 
or Abstract Word begins with markov 
or Keywords Word begins with markov 
or Title Word begins with markov 
or Any Field Contains monetar  
or Any Field Contains monetary 
or Title Contains monetary 
or Title Contains money 
or Any Field Contains monte carlo 
or Title Word begins with pay 
or Abstract Word begins with payment 
or Any Field Word begins with pharmaco 
or Any Field Word begins with price 
or Title Word begins with price 
or Any Field Contains pricing 
or Any Field Word begins with pricing 
or Title Contains quality of life 
or Title Word begins with resource 
or Title Word begins with spend 
or Abstract Word begins with valuat 
or Keywords Word begins with valuat 

Additional searches of grey literature 

Canadian Institute 
for Health 
Information (CIHI) 
www.cihi.ca/  

29 Nov 2016 
1 result 

“community paramedicine” 
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Database Edition or 
date searched Search Terms†† 

CHEPA 
www.chepa.org/resea
rch-papers/search-
for-documents  

29 Nov 2016 
1 result 

Search for documents: Paramedic, paramedicine 

Cost Effectiveness 
Analysis Registry 
healtheconomics.tufts
medicalcenter.org/ce
ar4/Home.aspx  

29 Nov 2016 
5 results 

Paramedic, ambulance 

Health Economics 
Research Unit 
(HERU) 
www.abdn.ac.uk/heru
/publications/publicati
ons/reports/  

29 Nov 2016 
0 results 

Paramed, ambulance, emt, emerg, ems 

Health Systems 
Evidence 
www.healthsystemse
vidence.org/  

29 Nov 2016 
3 results 

Community paramedics, community paramedicine 
Restricted to Economic evaluations, costing studies 

Epistemonikos 
www.epistemonikos.o
rg/  

29 Nov 2016 
5 results 

(title:((title:(paramedic*) OR abstract:(paramedic*)) AND (title:(scope 
OR practice OR role) OR abstract:(scope OR practice OR role))) OR 
abstract:((title:(paramedic*) OR abstract:(paramedic*)) AND 
(title:(scope OR practice OR role) OR abstract:(scope OR practice OR 
role)))) AND (title:(cost OR economic OR budget OR "return on 
Investment") OR abstract:(cost OR economic OR budget OR "return on 
Investment")) 

Google 
www.google.ca  

29 Nov 2016 Forward searching Bigham Review 
allintitle: "systematic review" "community paramedics" (0 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"cost effectiveness" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (32 results) 
intitle:paramedicine scope OR role OR roles OR extended OR expand 
OR expanded OR enhanced OR emerging OR competencies OR skills 
"cost effectiveness" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (18 results) 
intitle:paramedicine scope OR role OR roles OR extended OR expand 
OR expanded OR enhanced OR emerging OR competencies OR skills 
"cost effective" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (32 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"cost effective" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (108 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
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Database Edition or 
date searched Search Terms†† 

"cost utility" -pubmed -intitle:jobs -intitle:news -intitle:job -intitle:career 
Jan 1, 2000-Dec 31, 2016 (1 result) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"return on investment" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (18 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"economic evaluation" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (5 results) 
intitle:paramedicine scope OR role OR roles OR extended OR expand 
OR expanded OR enhanced OR emerging OR competencies OR skills 
"return on investment" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (5 results) 
intitle:paramedicine scope OR role OR roles OR extended OR expand 
OR expanded OR enhanced OR emerging OR competencies OR skills 
"economic evaluation" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (1 result) 
intitle:paramedicine scope OR role OR roles OR extended OR expand 
OR expanded OR enhanced OR emerging OR competencies OR skills 
"cost benefit" -pubmed -intitle:jobs -intitle:news -intitle:job -intitle:career 
Jan 1, 2000-Dec 31, 2016 (7 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"cost benefit" -pubmed -intitle:jobs -intitle:news -intitle:job -intitle:career 
Jan 1, 2000-Dec 31, 2016 (21 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"cost offset" -pubmed -intitle:jobs -intitle:news -intitle:job -intitle:career 
Jan 1, 2000-Dec 31, 2016 (0 results) 
intitle:paramedic scope OR role OR roles OR extended OR expand OR 
expanded OR enhanced OR emerging OR competencies OR skills 
"cost evaluation" -pubmed -intitle:jobs -intitle:news -intitle:job -
intitle:career 
Jan 1, 2000-Dec 31, 2016 (0 results) 

††   “*”, “# “, and “?” are truncation characters that retrieve all possible suffix variations of the root word e.g., surg* 
retrieves surgery, surgical, surgeon, etc. Searches separated by commas have been entered separately into the 
search interface. 

 

Prepared for Alberta Health  70 



 
Community paramedicine: Program characteristics and evaluation 

September 2017 
 
Appendix G: Summarized Evidence from Selected Studies 
TABLE G.1: Summarized evidence from selected studies 

 Dixon et al. 200949 Martin-Misener et al. 200917 

Study details Country: United Kingdom Study type: CEA 
Setting: Community Study perspective: Healthcare system 

Country: Canada Study type: CEA 
Setting: Primary care Study perspective: Society 

Objective To assess the cost effectiveness of a PP scheme compared with 
usual emergency care. 

To test the hypothesis that the on-site NPs and paramedics and off-
site family physicians in primary care and emergency services in a 
rural community would improve psychosocial adjustment and reduce 
expenditure of healthcare resources. 

Population Adults aged 60 years or older Adults aged 40 or older with at least one chronic illness 

Intervention The PP scheme delivered care to older people calling for ambulance 
services with conditions not immediately life-threatening. The practice 
scope of the PP was to address the needs of patients presenting with 
falls, lacerations, epistaxis, minor burns, and foreign bodies. The PPs 
were trained in extended skills including local anaesthetic techniques, 
wound care, suturing, neurological, cardiovascular, and respiratory 
system examination, and protocol-led dispensing. The comparator 
was usual emergency care. 

The intervention under investigation was the collaboration among the 
on-site NPs and paramedics and off-site family physicians to provide 
primary care and emergency services in a rural community. 

Time horizon/ 
discount rate 

28 days following the call for ambulance services/discount not 
relevant 

3 year/no discount rate 
The study assessed the cost and outcomes in Year 1, Year 2, and 
Year 3 post-implementation of the NP-paramedics-physician model, 
with Year 1 being the baseline. 

Currency/ 
price year 

£/2004 $/NR 

Health 
outcomes 
measure 

QALYs at 28 days after call for ambulance services PAIS-SR score (self-reported questionnaire with 46 questions in 
seven domains, including healthcare orientation, vocational 
environment, domestic environment, sexual relationships, extended 
family relationships, social environment, and psychological distress) 

Cost 
components 

Cost categories included the cost of PPs, other emergency 
responders, emergency department visits, inpatient services, social 
care assessments, primary and community care, and 
nursing/residential care. 

Direct health service categories included primary care, emergency 
department and specialist visits, hospitalization, health and social 
services professionals, and laboratory services. Out-of-pocket 
expenditures such as medication, travel, parking, childcare expenses, 
and other social services were also included. Out-of-pocket indirect 
costs included the income losses related to health care and cash 
transfers such as costs to private insurance, workers compensation, 
disability payments, and other costs to government. 
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 Dixon et al. 200949 Martin-Misener et al. 200917 

Results 

Outcomes The QALY over 28 days in the intervention versus the control group 
was 0.038 and 0.039, with 0.001 more in control group. 

The total PAIS-SR score (mean±SE) was 31.86±2.35 in Year 1, 
31.46±2.34 in Year 2 and 34.22±2.60 in Year 3. There was no 
statistically significant difference over time in total PAIS scores. 

Costs Over 28 days, the total cost in the intervention versus the control 
group was $3,966 and $4,116, with the intervention being $140 less 
costly. 

The total medical and social cost (mean±SE) in Years 1, 2, and 3 was 
11,345.61±4,506.97, 10,521.14±4,514.86, and 4,706.29±1,098.36, 
respectively. The cost (mean±ES) of prescription medication in Years 
1, 2, and 3 was 94.82±15.57, 84.58±13.10, and 67.01±15.22, 
respectively. The cost (mean±SE) of travel for health care in Years 1, 
2, and 3 was 263.88±75.14, 200.18±68.91, and 30.73±25.77, 
respectively. All three costs categories diminished over the three 
years. 

Marginal 
analysis 

The analysis when considering the costs and QALYs indicated that, at 
a funding threshold of £20,000 per QALY, the probability of the 
intervention being cost-effective was over 95%. 

Marginal analysis was not conducted. 

Conclusion The authors concluded that they would recommend consideration of 
wider implementation and evaluation of similar schemes. 

The NP-paramedic-physician model of primary care resulted in 
decreased cost, increased access, a high level of acceptance and 
satisfaction, and effective collaboration among care providers. 

CEA: cost-effectiveness analysis; NP: nurse practitioner; NR: not reported; PAIS-SR: Psychosocial Adjustment to Illness Scale, self-report; PP: paramedic 
practitioner; QALY: quality-adjusted life-year; SE: standard error 
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Appendix H: QHES Instrument 

# Questions 

QHES score 

Dixon et al. 
200949 

Martin-
Misener et al. 

200917 

1 Was the study objective presented in a clear, specific, and measurable 
manner? 7 7 

2 Were the perspective of the analysis (societal, third-party payer, etc.) and 
reasons for its selection stated? 4 4 

3 Were variable estimates used in the analysis from the best available 
source (i.e., randomized control trial - best, expert opinion - worst)? 8 8 

4 If estimates came from a subgroup analysis, were the groups pre-
specified at the beginning of the study? 1 1 

5 Was uncertainty handled by (1) statistical analysis to address random 
events, (2) sensitivity analysis to cover a range of assumptions? 8 9 

6 Was incremental analysis performed between alternatives for resources 
and costs? 5 1 

7 Was the methodology for data abstraction (including the value of health 
states and other benefits) stated? 5 5 

8 
Did the analytic horizon allow time for all relevant and important 
outcomes?  Were benefits and costs that went beyond 1 year discounted 
(3% to 5%) and justification given for the discount rate? 

7 7 

9 Was the measurement of costs appropriate and the methodology for the 
estimation of quantities and unit costs clearly described? 8 5 

10 
Were the primary outcome measure(s) for the economic evaluation clearly 
stated and did they include the major short-term was justification given for 
the measures/scales used? 

5 6 

11 
Were the health outcomes measures/scales valid and reliable? If 
previously tested valid and reliable measures were not available, was 
justification given for the measures/scales used? 

5 6 

12 
Were the economic model (including structure), study methods and 
analysis, and the components of the numerator and denominator 
displayed in a clear, transparent manner? 

6 5 

13 Were the choice of economic model, main assumptions, and limitations of 
the study stated and justified? 5 5 

14 Did the author(s) explicitly discuss direction and magnitude of potential 
biases? 2 3 

15 Were the conclusions/recommendations of the study justified and based 
on the study results? 8 6 

16 Was there a statement disclosing the source of funding for the study? 3 3 

TOTAL POINTS 87 81 
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