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ABSTRACT

evaluation. Key words:
atrics; accidental falls

Introduction. Responses for “lift assists” (LAs) are common
in many emergency medical services (EMS) systems, and
result when a person dials 9-1-1 because of an inability to
get up, is subsequently determined to be uninjured, and
is not transported for further medical attention. Although
LAs often involve recurrent calls and are generally not reimbursable, little is known of their operational effects on EMS
systems. We hypothesized that LAs present an opportunity
for earlier treatment of subtle-onset medical conditions and
injury prevention interventions in a population at high risk
for falls. Objectives. To quantify LA calls in one community,
describe EMS returns to the same address within 30 days
following an index LA call, and characterize utilization of
EMS by LA patients. Methods. Data from the computeraided dispatch (CAD) system of a suburban fire-based EMS
system were retrospectively reviewed. All LAs from 2004
to 2009 were identified using “exit codes” transmitted by
paramedics after each call. The number and nature of return
visits to the same address within 30 days were examined.
Results. From 2004 through 2009, there were 1,087 LA responses (4.8% of EMS incidents) to 535 different addresses.
Two-thirds of the LA calls (726; 66.8%) were to one-third of
these addresses (174 addresses; 32.5%); 563 of the return calls
to the same address occurred within 30 days after the index
LA. For 214 of these return visits, it was possible to compare patient age and sex with those associated with the initial LA, revealing that 85% of return visits were likely for the
same patients. Of these, 38.5% were for another LA/refusal
of transport, 8.2% for falls and other injuries, and 47.3%
for medical complaints. Hospital transport was required in
55.5% of these return visits. The EMS crews averaged 21.5
minutes out of service per LA call. Conclusion. Lift-assist
calls are associated with substantial subsequent utilization
of EMS, and should trigger fall prevention and other safety
interventions. Based on our data, these calls may be early indicators of medical problems that require more aggressive

emergency medical services; geri-

PREHOSPITAL EMERGENCY CARE 2013;17:51–56

INTRODUCTION
When elderly or disabled persons fall or are unable
to move from an undesirable position to a preferred
one, they may call 9-1-1 for assistance. Often there is
no perceived injury or illness, so these individuals do
not want medical treatment or transport to the hospital. They simply want responders to physically help
them back to a bed, chair, or wheelchair. These calls
are locally known as “lift assists.”
It is likely that in some percentage of cases, a liftassist call represents a “sentinel event” or a marker
of deterioration in function of the patient.1 This could
be due to an unapparent medical condition such as
a urinary tract infection or pneumonia, or could indicate a new stage of gradual decline in physical or
cognitive capacity related to chronic disease, such as
Alzheimer’s disease or osteoarthritis. It could also herald a loss of (or ongoing lack of) social support and
assistance in activities of daily living.
Anecdotally, emergency medical services (EMS)
providers report frequently returning to the same
address in the days, weeks, or even hours following
an initial lift assist, either for another lift assist, or for
a more serious problem such as a fall with injury, or
a medical emergency, often resulting in transport to
the emergency department (ED). In the case of older
patients, there is considerable expense associated with
a trip to the ED because these patients receive a greater
number of diagnostic tests, remain in the ED longer,
have higher ED charges,2 and are more likely to be
admitted to acute or intensive care units.3 Perhaps
the lift-assist call can be used to trigger interventions
to help prevent the “next call,” thereby improving
the quality of care and reducing the use of financial
resources. Screening of elders has been advocated
by national organizations as a key component of
high-quality geriatric emergency care;4 perhaps such
screening should begin in the field, at the patient’s
home.
Since at least one vehicle and crew must respond to
each lift-assist call in order to locate and assess the
patient and resolve the problem, lift assists consume
EMS resources. In some cases, multiple vehicles and
personnel must respond to these calls. Examples include bariatric patients who cannot be safely lifted by
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two providers, or patients behind locked doors requiring forced entry. There is generally no way for EMS
agencies to recover the costs associated with lift-assist
calls, since with few exceptions, EMS efforts are reimbursed only when patients are transported to the
hospital.
While there are published studies of the EMS response to falls,5,6 including analysis of patients who
are not transported, no research describing lift-assist
calls, the patients involved, or the workload for the
EMS system have been reported to date. We hypothesized that lift assists present an opportunity for earlier treatment of subtle-onset medical conditions and
injury prevention interventions in a population at high
risk for falls. As the first step of a multiphase project,
we conducted a descriptive study of lift-assist calls in
one EMS jurisdiction. Specific objectives were: 1) to
quantify the frequency and demographics of lift-assist
calls in one suburban EMS system, 2) to describe EMS
returns to the same address within 30 days following
an index lift-assist call, and 3) to grossly estimate the
resources used by the EMS system by these lift-assist
responses.

METHODS
Study Setting and Population
The study was conducted in Branford, Connecticut,
a shoreline town with a population of approximately
29,000 and an area of about 22 square miles (57 km2 ).
The town has a higher population of residents over the
age of 65 years (19.9%) than either the rest of the state
(14.2%) or the United States as a whole (13%).7
The town has a fire department–based EMS system
that provides both basic and advanced life support
first response and transport, and responds to approximately 4,000 EMS calls and 1,600 fire calls per year.
The public safety answering point, including EMS dispatch, is maintained by the town’s police department,
using the Medical Priority Dispatch System (Salt Lake
City, UT).
At the conclusion of each call, in addition to completing electronic patient care report (ePCR) documentation, the EMS crew verbally transmits an “exit code”
to the dispatcher by radio. The exit code indicates the
nature of the incident actually found by the providers
on scene, and is distinct from the “complaint” that was
described by the caller at the time of the 9–1-1 call.
These codes are included in the permanent record of
each call in the computer-aided dispatch (CAD) system. “Lift assist” is one of 126 possible EMS exit codes
in this system.
Branford was chosen for the study for two reasons.
First, it has a single EMS provider agency, rather than
one for first response and another for transport. Second, inclusion of the exit codes in the CAD database
provides a reliable way to identify cases, report inci-
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dence, and describe other characteristics of lift-assist
calls.

Study Protocol
The CAD system database was queried for the records
of all lift-assist calls (as identified by exit code) occurring between 2004 and 2009, inclusive. These data were
exported to the investigators in a single Excel spreadsheet (Microsoft Inc., Redmond, WA). The system began using ePCRs in July 2007; no PCRs were available for the study period prior to July 2007. However,
dispatchers sometimes enter free-text “CAD notes”
such as “80 y/o male unable to get off floor.” The
combination of address, age, and sex can be considered identifying information; therefore, relevant data
privacy practices were followed for the entire study
period.
The spreadsheets were scanned manually and by Excel utilities for data inconsistencies, such as calls with
the lift-assist exit code that also reported transport
times and destination codes indicating that the patient
was taken by ambulance to a hospital, or calls with
multiple exit codes. In each case found to have such
internal conflicts, the ePCR was reviewed to determine
whether the call was indeed a lift assist, in which case
the data were included. If an ePCR was unavailable,
or unexplained inconsistencies persisted after review,
that call was excluded from the study. In addition, all
incidents that occurred at addresses of public settings
such as businesses or parks were excluded from the
study. Thus, all lift-assist calls included in this study
involved responses to private residences.

Data Analysis
The lift-assist calls for each year and for the entire
study interval were recorded both as total numbers
and as proportions of all EMS calls. Poisson regressions
with robust estimation of standard errors were used
to assess for linear trends in call volume and lift-assist
volume over time, and the Cochrane-Armitage trend
test was used to assess for trends in the proportion of
the department’s call volume that consisted of lift assists over time. The proportion of responses to unique
addresses for lift assists was also computed.
We examined all EMS responses to the same address
within 30 days after an index lift-assist call and, where
possible, based on manually entered notes in the CAD
file and ePCR data, assessed whether the return visit
was for the same patient. In the absence of a criterion
standard in the literature, 30 days was chosen by consensus of the authors as a time frame within which it
seemed likely that return calls could be related to the
index lift-assist call. If the index lift-assist call and subsequent return visit within 30 days contained matching
names, or in the absence of names (when only CAD
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notes were available), matching age and sex data, it
was analyzed as being for the same patient. For example, in the years prior to the use of ePCRs, a CAD note
of “75 y/o M” for the index call combined with a CAD
note of “75 year old male” for the return visit a few
days later was considered a return visit for the same
patient.
Cases with conflicting age and sex data, such as “78
F” and a “69 y/o male,” or incomplete data, such as
age but no sex, were excluded from the return-visit
analysis. A call at the same address within 30 days after an index call was considered a return-visit call, not
another index call, and return visits were not themselves searched for additional return calls. Like the index lift-assist calls, the natures of all return calls were
derived from the exit codes in the CAD file and on
the ePCR, and recorded by broad category. These categories were formed by grouping the exit codes into one
of the following: cardiac, gastrointestinal, pain without history of trauma, respiratory, altered mental status, miscellaneous medical, cardiac arrest, falls and
other injuries, burns, other, and refusal of treatment/
transport.
Resource use was estimated by examining the
CAD database for the vehicles that responded (e.g.,
paramedic ambulance only, or paramedic ambulance
plus engine company plus deputy chief) and the
amount of time spent on the response (from the time
the crews were notified of the response to the time they
notified the dispatcher that they were available for another call).

Human Subjects Approval
The study was submitted to the Yale University Human Investigation Committee, which deemed it exempt from full review or approval.

RESULTS
There were 1,087 lift-assist calls over the six-year period, accounting for 4.8% of all EMS incidents. As
shown in Table 1, both the total number of EMS calls
(p < 0.0001) and the number of lift assists (p = 0.017)
increased over the study years, as did the proportion of
the department’s calls that were lift assists (p = 0.003).
This suggests that lift assists represent a substantial
and growing problem in terms of incidence in the community and in relative prevalence within EMS call volume.
The 1,087 lift assist responses were made to 535
unique private addresses. One hundred seventy-four
addresses (32.5%) accounted for 726 lift-assist responses (66.8%). Almost all of these calls were to addresses where the patients were living independently;
there were two lift-assist responses to addresses with
full-time medical staff on duty (hospice).

TABLE 1. Lift Assists and Total Emergency Medical
Services Calls per Year, 2004–2009

Year

2004
2005
2006
2007
2008
2009
TOTAL

Lift Assists∗

152
175
129
195
218
218
1,087

EMS Calls†

Percentage of
Calls That Were
Lift Assists‡

3,367
3,640
3,829
3,807
3,891
4,062
22,596

4.5
4.8
3.4
5.1
5.6
5.4
4.8

∗

Increase year to year is significant, p = 0.017.
Increase year to year is significant, p < 0.0001.
‡
Increase year to year is significant, p = 0.003.
†

Over the study period, there were 563 EMS responses to the same address within 30 days after an
index lift-assist call. For 214 of these 563 returns to
the same address (38%), the name or the age and sex
of the patient for both initial lift assist and return response could be determined; CAD notes did not provide these data for the remaining 349 (62%) during the
years when ePCRs were not yet in use. Of these responses to the same address within 30 days after an
index lift-assist call, 182 returns were attributed to the
same patient (58% female; median age 84 years, interquartile range [IQR] 78–90), and 101 of these return
calls for the same patient (55.5%) resulted in transport
to a hospital (66.3% female; median age 80 years, IQR
72–88) (Fig. 1). The 182 returns for the same patients
followed 157 index lift assists; the natures of these 182
return calls are shown in Figure 2, and vary widely.
Twenty-three index lift assists (14.6%) resulted in more
than one return for the same patient within 30 days
(21 with two return calls and two with three return
calls).
Crews averaged 21.5 minutes (standard deviation
[SD] ± 17 minutes, range 3 to 218 minutes) responding
to and arriving on the scene of lift-assist calls. These
responses totaled over 366 hours of responder out-ofservice time over the duration of the study. One hundred twelve (10.3%) of the lift-assist calls required, in
addition to the ambulance, additional fire department
apparatus. In most (79%) of these cases, the additional
unit(s) were dispatched simultaneously with the ambulance, suggesting overtriage by the dispatcher. In a
minority of these cases, the additional unit(s) were dispatched after arrival of the ambulance on scene, indicating that the ambulance crew requested additional
help, e.g., for lifting a bariatric patient or for forcing
entry.

DISCUSSION
This descriptive study used CAD data to evaluate the
frequency and system burden of lift-assist calls in a
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Total EMS
calls: 22596
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Li assist
calls: 1087

No return
visit in 30
days: 524

Return visit in
30 days: 563

Names or
age/sex not
available: 349

Names or
age/sex
available: 214

Not the same
paent: 32

Same
paent:182

Not
transported:
81

Transported:
101

FIGURE 1. Patient flow diagram of emergency medical services (EMS) calls.

suburban setting. We found that nearly 5% of EMS
incidents in this jurisdiction are for lift assists, that
EMS returned to the same address within the next
30 days fairly often, and that about half of subsequent
calls for the same patient were for conditions that required ambulance transport to the hospital. Significant
municipal resources are being expended on these nonreimbursable calls.

Our findings are similar to those of the London
Ambulance Service, which found that 47% of elderly
(age ≥65 years) fall patients not transported to the
hospital summoned EMS again within two weeks,
with 47% of these patients calling more than once.5 In
the subset of these repeat-call patients transported to
study hospitals in London, 41% were admitted—a rate
4.7 times that of the general ≥65-year-old population.

FIGURE 2. Nature of 182 return calls confirmed to be for the same patient. AMS = altered mental status; GI = gastrointestinal; Misc. Med =
miscellaneous medical; Resp = respiratory; w/o = without.
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This London study examined patients to whom EMS
was dispatched for an incident (complaint) code
of “fall,” and is thus different from our population
identified on the basis of a confirmed lift assist.
The similar high rate and varied nature of return
calls we observed in the 30 days following an index
lift-assist call suggest that neither the EMS system nor
the patients are best served by simply returning a patient to bed or chair without additional medical and
social services evaluation. Halter et al. in the United
Kingdom have recently developed a decision tool to
assist EMS providers who are considering whether elderly patients should be transported to the hospital under these circumstances.8 Likewise, our findings suggest that lift-assist calls could offer an opportunity to
screen patients and initiate interventions to mitigate at
least some future clinical problems.
EMS screening of elderly patients has been shown
to be feasible,9–11 and there are several studies suggesting that such intervention can be beneficial. A
study conducted in Nottinghamshire, UK, examined
patients over the age of 60 years who had summoned
EMS because of a fall, but were not transported to
the hospital.12 The patients were randomized to receive either standard care or an individualized multidisciplinary fall-intervention program involving home
visits by nurses, physical therapists, and occupational
therapists, an assessment of home hazards, with asneeded referrals to the primary care physician or social services, and community-center group sessions.
The incidence rates of self-reported falls per year were
3.46 in the intervention group and 7.68 in the control
group (incidence rate ratio 0.45, 95% confidence interval [CI] 0.35 to 0.58, p < 0.001), and the number of
times an ambulance was called because of a fall was
significantly lower among the intervention group (incidence rate ratio 0.60, 95% CI 0.40 to 0.92, p = 0.018).
The intervention group also demonstrated increased
levels of activities of daily living and reduced fear of
falling.
A similar study from Rochester, New York, found
that volunteer EMS personnel in a rural community
could effectively screen elderly patients for fall risk,
depression, and medication-management problems,
and refer them to case managers for in-home visits for
further assessment and intervention.13 This parallels
the approach that our program is now taking, with fire
department paramedics providing their screening information to involve primary care physicians and the
local visiting nurse service.
This move away from reflexive, response-based intervention and toward proactive, preventive measures
reflects general interest in the EMS community in moving toward a truly integrated, community-based health
system, as suggested by the 1998 Emergency Medical
Services Agenda for the Future.14 The first EMS system attribute discussed in the Agenda is “Integration

of Health Services,” to “ensure that the care provided
by EMS does not occur in isolation, and that positive
effects are enhanced by linkage with other community
health resources and integration within the health care
system.”14 The Agenda’s authors, specifically citing a
role for EMS in prevention of falls, noted that EMS
must “expand its public health role and develop ongoing relationships with community public health and
social services resources” in order to maximize the benefits to patients, both present and future. We believe
that it is feasible, practical, and important for field personnel to serve as the eyes and ears of the community
health system in a preventive role.

LIMITATIONS
The study was conducted in a single EMS system,
in a suburban New England town, and may not be
generalizable to other types of systems (e.g., thirdservice) or other types of municipalities (e.g., large
cities or rural areas). In particular, this town has a high
proportion of residents who are 65 years of age and
older. All of the EMS agencies in our area (covering 11
other cities and towns) report having lift-assist calls,
but response patterns differ somewhat from town to
town, and data analysis would likely reveal different
estimates.
As described, the CAD notes were not available for
some patients, and those CAD notes that were available relied on manual recording of patient information
by the dispatchers. Furthermore, the EMS system studied did not begin using ePCRs until July 2007. Thus,
age and sex data were available for only a subset of
patients, so matching initial lift assists with return calls
was frequently not possible during early study years.
We cannot determine whether this subset is representative of the entire sample; the analysis of the return
calls must therefore be viewed with caution. However, our data seem reasonable given the anecdotal
reports from the paramedics regarding the frequency
with which they return to the same patient in the days
and weeks after a lift-assist call. Our data also appear
reasonable in the context of at least one prior study
of patients who summoned EMS at least once in the
year after an index EMS call, showing that elderly (age
65 years or greater) “repeaters” accounted for 18% of
elderly EMS patients and 40% of elderly EMS transports to the ED.15 Similarly, Shah et al. found that in
a study of rural EMS use, 25% to 30% of cases involving patients aged 65 years and over were repeat callers,
suggesting that a fairly high proportion of return visits
to elderly EMS patients is not unusual.16
Our study did not involve review of hospital records,
so while we know how many of the repeat callers
were transported to the hospital, we do not know how
many of these were admitted to the hospital. Such
data would have allowed comparison with the 41%
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admission rate for the repeat-call patients in the London study.17
Finally, while we were able to calculate resource
use in terms of man-hours, we did not conduct a robust cost analysis of the financial burden that lift-assist
calls impose on EMS systems. A cost analysis, using
the methods described by Lerner and colleagues,18,19
would provide more accurate data, but was beyond the
scope of this study.

6.

7.

8.
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CONCLUSIONS
In this descriptive study of a mid-sized EMS system,
lift-assist calls are common, appear to be increasing in
frequency, and create a substantial number of nonreimbursed responses for the municipal EMS system. We
found that EMS personnel often return to care for the
same patients within 30 days, by which time approximately half require transport to an ED. These findings require further study; however, they suggest that
it may be feasible to use the lift-assist call as the trigger for additional assessment and intervention in an
effort to prevent medical deterioration, injury, and return EMS calls, and avoid associated suffering, disability, and costs.

10.
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“We know that there
is some good evidence
available in pre-hospital
care, but there are also
significant gaps.
That was something that
I highlighted in ‘Taking Healthcare to the
Patient: Transforming the NHS Ambulance
Service’, and I am delighted that this has
led to the creation of this useful resource,
developed by Sheffield University and funded
by DH.
This is the first time that the available evidence
in pre-hospital urgent and emergency care has
been systematically reviewed and collected in
a single document.
This is a valuable resource and a great
starting point for new research in the coming
years, from the smallest scale studies led
by ambulance trusts to major national
research projects.
It will help the NHS access the available
research quickly and easily, and will help
identify gaps in research which new research
can tackle, helping to improve pre-hospital
urgent and emergency care services.
I encourage all those involved in pre-hospital
urgent and emergency care to make use of
this practical resource.”
Peter Bradley
DH National Director, Ambulance

1
“As I draw on my
academic background
(as well as my clinical role)
to advise on DH policy,
I can’t emphasise strongly
enough how important it
is to be able to base policy
on sound evidence.
I welcome this broad overview of the
existing evidence in pre-hospital urgent and
emergency care, which looks at what evidence
is available on crucial issues from patient
involvement, through understanding demand,
to skills and service design.
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Urgent and Emergency care is a complex area
and presents huge challenges to researchers.
Identifying the gaps will help to encourage
future research in the areas which need it
most, strengthening our evidence base for
the future.
At the same time it is great to be able to
use these reviews of existing studies, pulled
together in one place.
This is a brilliant resource and I hope it
will encourage cutting edge research
in the fascinating area of urgent and
emergency care.”
Matthew Cooke
DH National Clinical Director, Urgent and
Emergency Care
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What does this review do?
The Department of Health’s (DH’s) 2005
review Taking Healthcare to the Patient:
Transforming NHS Ambulance Services
highlighted the fact that there are gaps in
the evidence base in the pre-hospital urgent
and emergency care sector, and that this
is therefore an area where there is good
potential for future research.
DH through its Policy Research Programme
has funded Sheffield University Medical Care
Research Unit to produce this review of the
existing evidence in pre-hospital urgent and
emergency care. The views expressed are not
necessarily those of the Department.
Based on an evaluation of the existing
evidence and a survey of key stakeholders,
this review lists the main gaps in evidence
in the field, ranked by importance, with a
literature review of each of the topics.
The review aims:
• to identify the gaps in the existing
evidence base in pre-hospital urgent and
emergency care, in order to guide future
research in this field; and
• to be an information resource that
people can use to access existing research
evidence on the topics that have been
identified.

What do the review topics
cover?
The topics are listed on page 3. They cover a
range of subjects including:
• Performance measurement
• Service design and delivery
• Understanding demand
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• Patient involvement and access
• Staff safety
Specific clinical topics (e.g. ‘how to treat
patients with diabetes’) were not included.
More detail on how the topics were chosen is
in section 3.

Who should use it?
This report is designed to be used by a range
of professionals, including:
• ambulance service trusts;
• academic units and research professionals;
• research funding bodies;
• primary care trust (PCT) commissioners; and
• other emergency and urgent healthcare
professionals.
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How to use it
On the following page is the list of research
topics, colour-coded red, amber, yellow and
green.
In section 2, for each topic area there is a
rapid scoping review which summarises the
current research evidence for that topic area
and highlights the knowledge gaps and
recommendations for future research.
You can access each scoping review by
clicking on the topic area from the list on the
next page. A reference list is provided with
each review.
Section 3 describes the methods used to carry
out the project.

Less evidence available.
Good potential area for future research.

Red
Amber
Yellow
Green

High-quality evidence available.
Less need for additional research.
See “Assessment of evidence reviews”
(section 3, pages 122–125) for more
information on how the evidence review
topics were ranked as Red, Amber, Yellow
or Green.
2

CONTENTS

Research topics*
1. Patient involvement in planning of emergency care
2. Alternatives to ambulance response or transportation
to A&E
• Whole system mapping
• Asthma
• Chronic conditions
• Non-transportation and
alternative destinations
• Paediatrics
• Mental Health
3. Patient priorities and decision making when using
emergency medical services (EMS) and the effectiveness of
publicity campaigns in influencing patient behaviour
4. Managing change resulting from service re-organisation,
service development and working across service boundaries
in emergency medical services (EMS)
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5. What services and skills should be part of an emergency
medical services (EMS)/pre-hospital care system that can
manage high demand and varied case-mix?
6. Information and performance measurement
7. Patient assessment and management
7.1 Control room assessment
7.2 Near patient
8. Epidemiology and understanding demand for 999
ambulance services
9. Post-traumatic stress disorder (PTSD) in ambulance staff
10. Workforce safety and hazards when attending
emergency calls
11. Equality of access
*Click on the topic to go directly to that page
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Reviewer – Alicia O’Cathain
Review 1
Patient involvement in
planning of emergency care
Background

Inclusion/exclusion criteria

Consumer involvement in service
development and planning is a key policy
for health services in England. The aim of
this scoping review was to identify empirical
research on how consumers/patients/
the public have been involved in planning
emergency medical services (EMS), and the
success or otherwise of this strategy.

Papers looking at emergency relief/disaster
planning were excluded.

Methods
Search strategy
All databases listed in the Annex to this
report were searched using the term
‘ambulance’. Titles of projects were read
to identify relevant publications. If more
than 50 hits were obtained, the term
‘consumer’ was searched within these
hits. A more sophisticated approach was
taken within MEDLINE; this database was
searched over the past 20 years using
the terms ‘emergency medical services’
OR ‘ambulance’ OR ‘pre-hospital care’
AND ‘health planning’ OR ‘consumer
involvement’. A 20-year period was used
because of a priori concerns about the lack
of evidence for this topic.

Results
MEDLINE was the only source that produced
evidence. Twelve papers were identified
as possibly relevant but none of these was
highly relevant.
One paper offered some empirical evidence
about general involvement of the public in
NHS service planning and is a good starting
point for any researcher who will contribute
to the evidence base on this topic in EMS
in the future.1 It included a case study of
redesigning health services in rural Scotland,
particularly emergency cover, but focused
on general aspects of involvement rather
than ambulance services. It found that
there was a lack of consensus about how
best to involve the public, and a need to
recognise the diversity of approaches to
involving the public.
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One paper offered some empirical evidence
on planning asthma care.2 However, the
focus was on a ‘collaborative community
group’ in the US undertaking a needs
assessment and implementation plan. This
sounded similar to an urgent care network
in the UK, with all stakeholders working
together and using mixed methods to
obtain the patient experience and views
of services for asthma. It was not relevant
enough to our topic but the conclusions are
worth noting:
• planning takes time;
• planning is a continuous process;
• involving members in planning
often leads to their involvement in
implementing change; and
• involving all services leads to access to
relevant data.
The rest of the papers looked promising but
proved to be irrelevant because they were
about consulting the population on a piece
of research in emergency care,3,4,5 identified
research priorities,6 focused on disasters
and emergency relief planning,7 were about
volunteers providing care,8 were discussion
papers only,9 or their titles or abstracts
identified them as not relevant.10,11,12

Summary
There is no research evidence on how best
to involve the public in planning emergency
care services.
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Reviewer – Janette Turner
Review 2
Alternatives to ambulance
response or transportation to A&E
Background
A key theme of Taking Healthcare to the
Patient: Transforming NHS Ambulance
Services1 is the development of ambulance
services that provide an appropriate
response to the wide range of clinical needs
of patients who call 999 and request an
ambulance. For patients with critical or lifethreatening conditions such as stroke, acute
cardiac conditions, serious injury and acute
breathing problems, a rapid ambulance
response and transport to hospital will
always be the appropriate action. However,
these types of call account for only 10% of
ambulance service emergency workload and
there is a desire to provide alternatives that
are better matched to clinical need. The
vision of Taking Healthcare to the Patient is
that ambulance services should:
• improve the speed and quality of call
handling, provide significantly more
clinical advice to callers and work in
a more integrated way with partner
organisations to ensure consistent
telephone services for patients who need
urgent care;
• provide and co-ordinate an increasing
range of mobile healthcare services for
patients who need urgent care;
• provide an increasing range of other
services, e.g. in primary care, diagnostics
and health promotion; and
• continue to improve the speed and
quality of services provided to patients
with emergency care needs.

The purpose of this scoping review is
to identify and summarise the empirical
evidence of ambulance service alternatives
to response or transport to an Emergency
department (ED) for the generic group of
non-critical patients and for the following
specific patient groups:
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• paediatrics;
• chronic conditions;
• mental health; and
• asthma.

3

Methods
Literature searches were conducted using
the search strategy and sources described
in section 3. Key search terms used
were ‘ambulance services’, ‘emergency
medical services’ (EMS), ‘pre-hospital care’,
‘transport’, ‘non-transport’, ‘triage’, and
‘alternative care’. Condition-specific terms,
for example ‘paediatrics’, were also added.
The following inclusion criteria were used
for selecting relevant publications:
• published within the last 15 years
(1994–2009) – publications before this
date were excluded to keep the current
context, as the ambulance service and
healthcare have changed significantly
during this time;
• English language;
• reports some evaluation or comparison
– descriptions of services or models with
no assessment of impact or effectiveness
were excluded; and
• peer reviewed and non-peer reviewed.
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Results
Who should go where?
The modern health service provides a range
of ambulance responses and a wide variety
of healthcare options for management of
urgent, unscheduled requests for medical
care. Design and optimisation of prehospital care to achieve the objectives of
Taking Healthcare to the Patient require
a clear understanding of the nature and
characteristics of calls to the ambulance
service and the matching of this to an
appropriate response in terms of both
the ambulance response and onward
management within the urgent care
system. Clearly, for acute, life-threatening
emergencies, transportation to hospital
is the only option and although there are
issues for some acute conditions (specifically
myocardial infarction and stroke) regarding
direct transfer to specialist units rather than
ED, the focus of this review is the larger
population of non-acute ambulance calls.
Although models of ‘ideal’ care have
been developed2,3 and alternatives to ED
transportation reviewed4 no evidence was
found of any systematic analysis of the
characteristics of actual ambulance service
non-critical calls or mapping of the required
ambulance and healthcare response within
an urgent care system. The published
evidence identified focused on specific
responses such as non-transportation
protocols or transportation to single
alternative destinations.
Not transporting patients to the nearest
ED requires the attending crew to make
clinical decisions that are not required
in a system where ED is the default
management strategy. A number of studies
have examined the ability of EMS personnel
to identify patients who do not need to
be transported to hospital in ‘shadow’
form; that is, to assess patients’ need for
transportation while still taking them to

hospital. Silvestri et al.,5 Hauswald6 and
Dunne et al.7 conducted prospective studies
in the US where paramedics were asked
to rate whether or not patients required
transportation to an ED. The EMS ratings
were compared with prior determined
criteria for transportation5,7 or need for
hospital care based on diagnosis at the
ED.6 Silvestri et al. found that paramedic
assessment was 81% sensitive and 34%
specific in predicting need for ED care and
that 32% of the cases assessed as not
requiring transportation met criteria for ED
treatment. Hauswald found that agreement
between paramedics‘ ratings and need for
transportation and ED care was low (kappa
= 0.47 and 0.32 respectively), and Dunne
et al. estimated a positive predictive value
of paramedics’ assessment of ambulance
need of 43.9% and negative predictive
value of 60%. All authors concluded that
paramedics could not safely and reliably
predict which patients needed ED treatment
and which could be left at home. However,
in none of the studies were specific training
or protocols for patient assessment for
non-transportation provided, and all of
the authors stated that this could make a
difference to paramedic performance. These
studies did not assess non-transportation
in a real-life setting. Of more relevance are
studies where changes in transportation
policy have been implemented and tested.
Table 2a summarises publications relevant
to non-transportation of patients receiving
an ambulance response.
Table 2b summarises publications relevant
to transportation of patients to an
alternative destination.
Table 2c summarises publications relevant to
telephone triage and non-response at the
time of the emergency call.
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Table 2a Publications relevant to non-transportation of patients receiving an ambulance response

CONTENTS

First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Schmidt 20008
US

Four protocols developed
to allow emergency
medical technicians to
categorise patient as: needs
ambulance; needs ED but
not ambulance; needs
primary care provider; or
treat and release. Total of
1,300 patients categorised
prospectively by crews but
all still transported. All 911
calls used.

Proportions of calls assigned
to categories; presence of
critical incidents indicating
ambulance transportation
required.

Patients categorised as:
79% need ambulance;
15% need ED by alternative
means; 5% could contact
primary care; 1% need treat
and release. Seven cases
(3%) categorised as not
needing an ambulance had
critical events and a further
23 may have required
transportation. Sensitivity
and specificity for needing
ambulance transportation
were 94.5% and 32.8%.

Between 3% and 11%
of patients categorised as
not needing transportation
had critical events. Better
training may reduce the
miscategorisation but some
under-triage will happen
and services will need to
decide an acceptable rate.

Prospective observational
study contacting nontransported patients to
assess health service use
and satisfaction. Results
presented to paramedics
as quality feedback, and
patient outcomes assessed
again.

Accessing medical help
within 24 hours of incident;
admission to hospital;
decision maker (paramedic
or patient); satisfaction.

Non-transportation rates
and proportion of patients
accessing help within
24 hours unchanged.
Proportion of patients
requiring admission
decreased from 12.6% to
6.4% and patients declining
transportation decreased
from 9.3% to 3.7%.
Satisfaction increased from
94.7% to 100%.

Objective feedback from
non-transported patients
to paramedics reduced
subsequent admissions to
hospital and refusals to
travel, and increased patient
satisfaction.

Persse 20029
US

1
REVIEWS

2
3

9

First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Gray 200710
UK

Non-transportation
guidelines developed and
implemented for four
conditions – no injury;
minor limb injury; resolved
hypoglycaemia in known
diabetic; resolved fit in
known epileptic. Case
review after four months.

Protocol adherence;
appropriate application of
protocols.

Total of 345 uses of
protocols with 140 (39.5%)
judged as inappropriate.
Minor limb injury highest
inappropriate application
(51.7%). Greater adherence
and appropriateness
for hypoglycaemia and
fits (97.1% and 95.7%
appropriate). Protocols
applied to 84 cases outside
guidelines.

More focused guidelines
produce greater adherence
and can support nontransportation decisions by
ambulance crews.

Schmidt
200611
US

Retrospective comparative
review of 1,501 transported
and non-transported
patient runs in an EMSinitiated non-transportation
system.

Chief complaint; clinical
impression; 30-day
mortality.

Older patients were more
likely to be transported,
as were patients with
cardiovascular, respiratory
and gastrointestinal
complaints. All renal,
obstetric and haematology/
oncology patients were
transported. Mortality was
4.9% for transported and
1% for non-transported
patients.

EMS-initiated nontransportation is
predominantly determined
by age and chief complaint
and does not result in
significant mortality.
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First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Snooks 200412
UK

Comparative study of 23
treat-and-refer protocols
for non-serious 999 calls.
Outcomes of patients
attended by ambulance
crews trained in protocol
use compared with patients
where no protocols were
used.

Proportion of nontransported patients;
job cycle times; safety
(admissions within 14 days);
satisfaction.

Total of 251 intervention
and 537 control cases. No
difference in proportion
of patients left at home
(37.1% versus 36.3%)
but job cycle time longer
for intervention group.
Satisfaction was higher
in the intervention group
(81% versus 58%). Three
cases in each group were
admitted within 14 days
and judged to have required
transport.

Protocol use did not
increase the proportion
of patients left at home.
Patients valued the advice
given about self-help.
There were some safety
issues, and decision support
and training need further
refinement.

Cluster randomised trial
of paramedic practitioners
attending elderly patients
with complaints specific
to scope of practice.
Outcomes compared for
1,549 intervention group
and 1,469 control group
patients attended by
standard paramedic crew.

ED attendance or hospital
admission within 28 days;
time from call to discharge;
satisfaction.

Intervention group
patients were less likely to
attend ED (62.6% versus
87.5%) or require hospital
admission (40.4% versus
46.5%) and total episode
time was reduced by 42
minutes. There was higher
reported satisfaction in the
intervention group.

Paramedics with extended
skills can manage
patients with minor
acute conditions in the
community and provide
an effective alternative
to ED transportation and
treatment.

Mason 200713
UK
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First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Gray 200814
UK

Retrospective review using
historical controls of elderly
patients suffering from falls
and breathing difficulties
attended by paramedic
practitioners.

ED attendance and hospital
admission within 28 days.

For breathing difficulties
initial ED attendance was
36% when attended by
a paramedic practitioner
versus 76% with historical
controls. For fallers initial
attendance was 26%
and 51% respectively.
There was an estimated
admission reduction rate
for paramedic practitioner
calls of 46% for breathing
difficulties and 56% for
falls.

Paramedic practitioners can
prevent ED attendances
and admission by providing
clinical management at
point of access.

Widiatmoko
200815
UK

Cost-effectiveness analysis
of a pilot paramedic and
nurse response service for
category C ambulance
calls. Outcomes compared
with standard ambulance
response.

Conveyance rates; service
costs.

Paramedic/nurse team
attended 198 calls
over a 13-week period.
Conveyance rate of 46%
and treatment rate of
54% for pilot service
versus 82.5% and 17.5%
for standard service. Pilot
service cost an additional
£286 to prevent a
conveyance but there was
a potential saving for the
health economy.

The service reduced
conveyance rates and
although there were
additional ambulance
service costs, reduction
in ED attendances and
admissions produces
savings for the health
economy.
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Table 2b Publications relevant to transportation of patients to an alternative destination

First author,
date and
country

Methods

CONTENTS

Main outcomes

Relevant results

Conclusions

Shaefer 200216 Cohort study of alternative
US
clinic-based destination
for 1,016 low-acuity
911 patients compared
with matched control ED
transportation.

Destination of care; safety
and appropriateness
assessed by clinician review
and patient telephone
follow-up.

More patients in the
alternative destination
group received clinic care
(8% versus 4.5%) or home
care (47.4% versus 43.7%).
No adverse incidents or
morbidity associated with
destination was detected
and patients were satisfied
with care.

Some low-acuity 911
patients can be safely
and appropriately triaged
to care in a setting other
than an ED, but the
proportion of eligible
patients is modest. Careful
protocol development and
monitoring are necessary.

Snooks 200417
UK

Destination unit; job cycle
times; satisfaction.

When compared with
ED attenders, those
transported to a minor
injuries unit were seven
times more likely to rate
their care as excellent
and job cycle time was
reduced by eight minutes.
Seven patients taken to a
minor injuries unit were
transferred to an ED but no
clinical risk was detected.

Protocol compliance was
difficult and only a small
proportion of patients
were taken to a minor
injuries unit. For these cases
there were patient and
ambulance service benefits.

Randomised study of
triage and transportation
to a minor injuries unit.
Outcomes of 409 patients
in the intervention group
were compared with a
control group of 425
patients transported to ED.
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Table 2c Publications relevant to telephone triage and non-response at the time of the emergency call

First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Smith 200118
US

Prospective study of
providing nurse assessment
for 133 non-urgent 911
ambulance calls with no
immediate ambulance
response.

Nurse assessment; adverse
incidents; patient-reported
outcomes and satisfaction.

Of assessed calls, 31%
required home care,
24% were referred to
a physician, 17% were
referred back to 911 and
28% were referred to other
resources or community
reform. There were no
adverse incidents and there
was a high level of patient
satisfaction.

Non-urgent calls can be
safely transferred for nurse
advice and this can reduce
ambulance call-outs.

Dale 200319
UK

Pragmatic controlled trial of
635 non-serious (category
C) 999 ambulance calls
assessed by nurses and
paramedics compared with
611 control cases with
a standard ambulance
response. For assessed calls,
patients were given the
option of cancelling the
ambulance.

Triage decision; cancelled
ambulances; ED
attendance.

In the intervention group,
52% were triaged as not
needing an ambulance
and 36% did not attend
ED – these patients were
less likely to be admitted,
although 30 patients did
require hospital admission.
Some 10% of ambulances
were cancelled. Nurses were
more likely than paramedics
to assess as not needing an
ambulance.

Triage of category C
calls can lead to reduced
ambulance call-outs.
Further work is required on
safety and
cost-effectiveness.
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Relevant results

Conclusions

Turner 200620
UK

Pragmatic randomised
controlled trial of providing
assessment of 1,766
non-serious (category C)
ambulance calls by NHS
Direct nurse advisers
compared with 2,158
control group patients
receiving a standard
ambulance response
followed by observational
study of service in full
operation.

Triage decision; return
rate to ambulance service;
safety; job cycle times;
satisfaction; costs.

For the intervention group,
there was a high return
rate (67%) but this was
lower for advanced medical
priority dispatch system
(AMPDS) Omega calls. For
assessed calls, job cycle
time was reduced by 9
minutes. The mis-triage rate
was low, with two adverse
incidents reported from a
total of 3,975 calls. There
was a high level of patient
satisfaction.

Non-urgent 999 calls can
be safely assessed for
alternative care but the
proportion of 999 workload
not requiring a face-to-face
assessment is small. Better
referral pathways could
increase the scope of the
service. There are potential
cost savings for the NHS if
patients are not transported
to hospital.

Prospective observational
study of GPs assessing
566 amber calls in an
ambulance emergency
control room and, where
appropriate, suggesting an
alternative response.

Triage decision; cancelled
ambulances; costs.

Of the assessed calls,
131 (23%) required no
response and an alternative
management pathway.
A total of 77 calls had no
response, with the remainder
receiving a response because
a crew arrived before
assessment was complete
or the caller rang back.
The service was not costeffective, but if all calls not
requiring an ambulance
response complied, cost
savings could be made.

There is scope for
alternative management
pathways for some urgent
ambulance calls. GPs
expressed difficulties in
identifying suitable calls.
The 16–19 and over
90 years age groups were
least effectively helped.
The ability for the assessor
to refer and make routine
appointments on behalf of
the patient could increase
effectiveness.

Cowan 200921
UK
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Table 2d Publications relevant to management of paediatric patients

First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Kost 199922
US

Retrospective chart analysis
of paediatric patients
transported to a single ED
over the course of a year.

Necessary and unnecessary
transportations classified by
assessment criteria based
on specific symptoms or
incident types.

A total of 294 charts were
reviewed and 28% of
patients were judged to
have been unnecessarily
transported to ED. Of
these, 60% were insured by
Medicaid and these patients
were significantly more
likely to be transported
unnecessarily to the ED
than other patients. Fever
was the most common
cause of unnecessary
transportation.

A substantial proportion of
paediatric transportations
to ED are clinically
unnecessary and Medicaid
patients account for a
large proportion of these
transportation.
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First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Kahalé 200623
Canada

Prospective cohort
study in a single city
of characteristics and
outcomes for nontransported paediatric
patients.

ED visits; hospital
admission; deaths.

A total of 345 cases were
assessed. In almost half
(46.4%) of cases, no
reason was given for
non-transportation, in 27%
parents chose to take the
child to a physician and
in 25% parents chose to
monitor the child. A total
of 51 children were seen
in an ED within 48 hours
and 8.7% of these were
admitted. No deaths were
recorded.

Most non-transported
children did not need
immediate or urgent care.
A small proportion required
subsequent hospital care
or admission. Paramedic
documentation needs
improvement.

Surveys completed for 138
patients. EMS used because
of perceived necessity
(54%) and security
(17%). Other methods of
transportation were not
considered acceptable
and ED was the preferred
treatment site rather than
primary care, although
transportation to other sites
was acceptable to some.

Adults access EMS for
paediatric patients for
reassurance and because
of concerns about the
acuity of illness. Other
forms of transportation
were not acceptable but
transportation to a different
care setting was.

Shah 200824
US

Descriptive study
of characteristics
and preferences for
transportation to paediatric
ED. Survey of responsible
adults accompanying
children to ED.

Choice of transport,
alternative transport and
alternatives to ED.
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First author,
date and
country

Methods

Main outcomes

Relevant results

Conclusions

Gerlacher
200125
US

Cross-sectional study of
non-transported paediatric
patients over the course
of one year with matched
controls.

Demographic
characteristics; chart
documentation; clinical
complaint.

There were 3,057 nontransported patients. The
most common conditions
were injury (27.7%), motor
vehicle accidents (20.4%)
and choking (10.2%). Nontransportation occurred less
often during night hours,
in children under 2 and
among Hispanic patients.

Injury and injury-related
incidents are the most
common conditions for
non-transportation. Nontransportation occurs less
frequently among very
young children and Hispanic
patients and at night.

Haines 200626
US

Prospective observational
study evaluating EMSinitiated non-transportation
protocol for paediatric
patients. Telephone
follow-up to assess
outcomes.

Safety; satisfaction.

A total of 704 cases were
assessed over six months,
with 75% completing
telephone follow-up. Mainconditions were minor
medical illness (43.4%)
and trauma (55.9%).
There were 13 subsequent
hospital admissions (2.4%),
but no deaths and no
admissions to intensive
care. Patient satisfaction
was high (median five on a
five-point scale).

Non-transportation
protocols for paediatric
patients are safe and
provide a means of better
utilising ambulance
resources, with a high level
of service user satisfaction.
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Specific conditions

Summary

Searches provided no references to
methods of management other than ED
care for asthma patients. Similarly, no
empirical evidence of management of
chronic conditions was found. Some of the
evidence already described for alternative
management in the community13,14,15 may
have applications to chronic conditions,
but these schemes were predominantly
aimed at management of acute conditions,
including acute exacerbations of chronic
conditions.

The evidence base for alternatives to an
ambulance response or transportation to
an emergency department is predominantly
focused on interventions where patients can
be left at home. Studies that have explored
this strategy but did not discriminate by
call type have demonstrated difficulties in
safely and reliably identifying patients who
are suitable for this type of care. Studies
that have targeted low-acuity (non-urgent)
calls have been more successful, particularly
where clinical management has been
enhanced so that appropriate assessment,
treatment and referral can be made in a
community setting. Similarly, enhanced
clinical assessment at the time of the
999 call can also be safely implemented,
although the proportion of total emergency
ambulance workload that can benefit is,
at present, small. However, with better
integrated referral pathways there is scope
for this to increase.

Six papers were found that were specific
to the management of paediatric patients.
Of these, five papers were retrospective
descriptive studies and only one reported
the results of an intervention. These are
given in Table 2d.
For mental health, only two relevant
papers were found and both were from
the US. Davis et al. reported the results
of implementing a field triage protocol
allowing EMS personnel to directly transport
patients with primary psychiatric symptoms
and no other medical or surgical condition
to a psychiatric facility.27 Over 10 months,
1,648 patients were directly transferred
and, of these, 11 patients (0.66%) required
transfer to an ED for further assessment but
none were considered to have experienced
harm from the direct transfer. More recently
Cheney et al. also evaluated a direct
transport protocol for psychiatric patients.28
There were 174 direct transportations,
of which 96% were effectively screened
for other medical issues. Protocol noncompliance was 29% (51 cases) and one of
these required hospital admission. Fourteen
cases needed secondary transfer to an
ED but no adverse events were detected.
Both studies concluded that, with a clear
protocol, paramedics can identify patients
who are suitable for direct transfer to a
psychiatric facility.
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There have been fewer empirical studies
assessing transportation of low-acuity cases
to alternative destinations. The only primary
research evidence found was for single
studies of direct transfer to a minor injuries
unit in the UK and a primary care facility
in the US. In both cases the clinical risk
associated with these strategies was judged
to be low but it is acknowledged that
success is dependent on clear assessment
protocols and adequate training for those
using them. There will always be some risk,
although by definition this is low with nonurgent conditions, but the bigger challenge
is implementing alternative transportation
strategies that optimise the potential
advantages by identifying all suitable
patients who can benefit (rather than
just some) and minimising inappropriate
transportations.
There is also some evidence that patients
with psychiatric symptoms can be safely
transported directly to a psychiatric facility
19

and limited evidence from only one study
that non-transportation protocols can be
developed for paediatric patients.
No evidence was found of any empirical
assessment of the whole clinical case-mix of
emergency ambulance calls with mapping
to appropriate care and services. The
evidence that does exist has been derived
in a piecemeal fashion, with emphasis on
a particular call type, condition or response
option from a pre-hospital care perspective.
This clear evidence gap requires a whole
emergency/urgent care systems approach
that takes into account call categorisation,
assessment, response and clinical
management options, including services
across the entire emergency ambulance
call profile.
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Reviewer – Patricia Coleman
Review 3
Patient priorities and decision
making when using emergency
medical services (EMS) and
the effectiveness of publicity
campaigns in influencing patient
behaviour
Background

• ‘decision making’;

Against the background of increasing
demands for emergency ambulances in the
UK,1 there are ongoing concerns about the
proportion of patients who are transported
by emergency ambulances inappropriately
or unnecessarily. The estimates of avoidable
ambulance use range between 30% and
52%.2 These estimates are based on various
subjective and objective measures including
the judgement of or clinical diagnoses by
healthcare providers, or service process data
(for example, investigations and treatment)
applied retrospectively to the symptoms
presented by the patient. Much less
attention has been paid to the factors that
patients have reported as influencing their
decisions about whether or not to use an
emergency ambulance. We have carried out
a rapid review of the literature to summarise
what is known about patient priorities
and decision making around emergency
ambulance use, and also evidence of the
effectiveness of educational interventions to
change behaviour.

• ‘patient satisfaction’;

Methods
We initiated searches of MEDLINE from
1996 to the present using the following
Medical Subject Headings (MeSH) terms:

• ‘health knowledge, attitudes, practice*’;
• ‘qualitative research’;
• ‘health behaviour’;
• ‘emergency services utilisation’;
• ‘primary healthcare utilisation’;
• ‘ambulatory care facilities utilisation’;
• ‘ambulances/utilisation’;
• ‘patient acceptance of health care’;
• ‘patient education as topic/methods’;
• ‘media campaigns’;
• ‘publicity campaigns’;
• ‘choice behaviour’; and
• ‘health services misuse’.
The strategy yielded 84 potentially relevant
items. These items were stored in an
Endnote library. The items where abstracts
22

were available were scanned for salience
to the topics. Given the recent changes in
how ambulance services are delivered in
the UK, to identify the items likely to have
current relevance, the results for patient
priorities and decisions to use an ambulance
were limited to items published in or after
2000 AND studies that included prospective
surveys of service users’ views.
The results for the effectiveness of patient
education on influencing ambulance use
were limited to items published in or
later than 2000 AND ‘before’ and ‘after’
educational intervention studies.
This strategy yielded 14 items. Copies of the
full papers were obtained and these were
reviewed.

Results
The literature reviewed on the
appropriateness of ambulance use falls
into two broad categories. Firstly, patients
and users who delay or do not contact an
ambulance in medical emergencies (Table
3a), and secondly, users of ambulance
services whose care could be managed
by a care pathway that did not involve
transportation by an emergency ambulance
(Table 3b). The items that focused specifically
on the effectiveness of interventions to
influence patient behaviour are shown in
Table 3c.

ambulances. Use and non-use also appear
to be associated with someone else making
the decision, coping strategies and equity of
access to other services.
Evidence for the effectiveness of
educational interventions to increase
the appropriateness of ambulance use is
sparse and inconclusive. The challenge in
designing an intervention is how best to
target the messages so as to increase use
of emergency ambulances for those with
medical emergencies who would benefit
from this, without also increasing use of
ambulances and other emergency services
by those whose needs could be managed
differently.

Summary
Further patient-focused research in the
UK is required into priorities and decision
making about when to use or not use an
emergency ambulance. There is a need
to export the effectiveness of educational
interventions, including their intensity and
duration, the media of communication,
and which groups (for example, health
professionals, patients, family networks
and bystanders) the intervention should be
targeted towards to increase appropriate
use of emergency ambulances.

CONTENTS

1
REVIEWS

2
3

The review revealed some consistent
themes in patient reports of factors that
influenced their help-seeking behaviour.
Patients struggle to recognise symptoms
as either a serious medical emergency that
requires an immediate priority ambulance
response, or a less serious health need
that could be met by a different kind of
response or service. Reports of patients
feeling guilty or embarrassed to contact the
ambulance service seem to be associated
with inappropriate delay or non-use of
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Table 3a Patient priorities and decisions to use an emergency ambulance in medical emergencies

First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusions

Morgans
20083
Australia

Survey of
a random
sample of 600
emergency
department
(ED) attendees
stratified by
urgent versus
non-urgent
triage category
and by mode
of transport
(ambulance
versus other).

Selfcompleted
questionnaire
(including
two
standardised
psychological
tests – Multidimensional
Health Locus
of Control
(MHLOC)
and Coping
Responses
Inventory
(CPI)) and indepth patient
interviews.

Whether
delays in
help-seeking
behaviour
evident in
all health
emergencies
(not just
cardiac).

Delay either under one hour or much
longer than one hour. In conscious patients
delay not unique to cardiac emergencies.
Difficulties in recognising a medical
emergency and what action should be taken.
Delay predicted by gender, pain and coping
strategies.

The finding that helpseeking behaviour is
associated with how
people feel rather than
what they know may
explain why informative
types of patient
education have had
limited success.

Total of 11
focus groups
of persons
admitted to
two emergency
and critical
services in
two referring
hospitals with
myocardial
infarction (MI)

Group
interactions
and
discussion
regarding
help-seeking
behaviour.

Factors
influencing
decisions to
use emergency
ambulance
or other
transportation.

Bolivar-Munoz
20074
Spain

Which factors
influence how
long it takes
for patients to
seek help.

Longer delays = positive adaptive coping
strategies but focus on solution masks
thinking about consequences of problem.
Shorter delays = acceptance of limited
control over problem, reappraising symptoms
and action required.

User/non-user of ambulance, may vary.
Factors influencing decisions – eight themes:
not recognising seriousness of symptoms;
belief in slow progression of symptoms
keeping ‘self-control’; negative and positive
perceptions of which transportation is
quickest; previous experiences of ambulance
use; shared decision with others in vicinity;
ease of access to alternative transportation;
avoiding stress to self and family; previous
experience of MI or angina.

Health education,
information and
advertisements about
symptoms of MI and the
emergency ambulance
service, targeted at
potential cardiopathic
patients, friends and
family and primary
healthcare professionals,
may improve patient
outcomes for MI.
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First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusions

Kerr 20065
Australia

Total of 105
patients
admitted
with acute
myocardial
infarction (AMI)
to two hospitals
bedroom
October 2004
and March 2005

Semistructured
interviews
and records
review.

Predictors
of use of
emergency
ambulance
or other
transportation.

Ambulance (46%) versus non-ambulance
(54%). Ambulance use linked to: shorter
interval between onset of symptoms and
presentation; older age; lower income; onset
at home and at weekends; sharp chest pain
and severe symptoms; self-administered
anginine; advice from friends and family.

Knowledge of symptoms
of AMI – no effect on
decision.

Total of 215
consecutive
ED patients
presenting to
major tertiary
hospital with
symptoms of
MI between 1
February 2002
and March
2002

Interviews
regarding
help-seeking
behaviour
and review
of hospital
records.

Lozzi, 20056
Australia

Factors
influencing
decisions to
use emergency
ambulance
or other
transportation.

Ambulance (47%) versus non-ambulance
(53%). Private transport 28% of confirmed
MI.
Ambulance use linked to: older age; previous
history of ischaemic heart disease (IHD);
nausea; risk factors for IHD.
Non-ambulance use linked to: belief
ambulance not justified by symptoms;
already in car or felt taxi or private
transportation would be quicker; preferences
for tertiary hospital rather than nearest
hospital; sought advice from GP first, costs of
calling ambulance.

Public education on
symptoms of MI and the
benefits of ambulance
transportation and early
treatment may improve
outcomes.

Threshold for calling an
emergency ambulance
with symptoms of IHD
too high for those having
first attack.
Education of public
and GPs may improve
adherence to current
recommended action for
MI symptoms, i.e. call
ambulance to transport
to hospital.
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First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusions

Rosenfeld
20057
US

Total of 52
predominantly
white and
female aged
38–87 years
with health
insurance,
hospitalised for
first MI.

Focused
semistructured
interviews.

Factors
influencing
patients’
help-seeking
behaviour
following
symptoms of
MI

Major themes in decisions to fast-track or
delay seeking help:
• fast-track: recognising symptoms as cardiac
and serious, needing immediate action;
• delay:
– attention associated with 911;
– someone else taking over the decision;
– seeking advice from someone else:
friends, family or work supervisor;
– consulting another provider, urgent or
care centre physician; and
– seeking advice from someone else:
friends, family or work supervisor;
– consulting another providr, urgent care
centre or physician; and
– minimising or ignoring symptoms; coping
strategies; self-help.

Compared with
reductions in transport
time and therapy time
for MI, little progress
on reducing patients’
decision time to seek help
where most delay occurs.

Ingarfield
Total of 151
8
2005 Australia patients
admitted
to teaching
hospital with
angina or AMI
between midMay and midOctober 2002.

Structured
focused
interviews.

Factors
influencing
delays and
why people do
or do not use
an emergency
ambulance.

Independent predictors of delay under
30 mins:
• seeking GP advice;
• previous experience of heart problems; and
• symptoms occurring at night.
Ambulance use:
• older age, called by other persons/
providers.
Non-ambulance use:
• symptoms not serious enough;
• quicker by other transport;
• someone available to drive; and
• embarrassed to use ambulance.

Public and other health
professional (OHP)
education to stress that
chest pain is a potential
medical emergency
requiring prompt action
and a priority ambulance
response.

Interventions tailored to
women’s experiences may
be more effective than
community-based trials.

Development of GP
action plan to manage
chest pain patients.
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First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusions

Pattenden
20029
England, UK

Total of 22
patients with
at least one
previous MI
and symptoms
of another MI
admitted to
two district
hospitals in
Yorkshire.

Semistructured
interviews.

Patient
experiences of
MI symptoms
and helpseeking
behaviour.

Six themes:
• recognising symptoms as MI;
• perceived risk and previous experiences;
• psychological and emotional factors;
• beliefs (guilt) about using 999;
• coping strategies; and
• self-help/contacting GP first associated with
longer delays to definitive care.

Knowledge of symptoms
and of correct action
(i.e. 999 to go direct to
hospital) may not shorten
decision time to seek help
as an emergency.

Community
survey of 313
(228 men,
85 women)
survivors of
AMI in Glasgow
between
October 1994
and December
1996.

Semistructured
interviews
and medical
records
review.

Some 25% sought help within one hour of
onset.

Public education focused
on recognising the
diversity of coronary
symptoms and the
benefits of presenting
promptly to hospital
by way of emergency
ambulance service may
improve outcomes.

Leslie 200010
Scotland, UK

Reasons
for delay in
seeking help
during AMI
symptoms and
for choice of
first medical
contact.

Most without previous history of cardiac
problems did not recognise or ignored
symptoms; most first contact was to request
GP to attend; belief that GP is always
first course of action; reluctance to call
emergency services unnecessarily; belief
that symptoms not serious enough to call
ambulance; tried self-help coping strategies.
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Table 3b Patient priorities and willingness to consider alternatives to transportation by emergency ambulance

First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusion

Jacob 200811
US

Consecutive
consenting
paediatric and
adult patients
presenting to
level 1 trauma
centre.

i) Patient
survey.

i) Patient
reasons for
choice of
ambulance
versus nonambulance
transport to ED.

There was a 97% response to the
patient survey.

Physician agreed with
transport mode in 68%
of decisions to use
ambulance and 92% of
non-ambulance use.

ii) Unmet need.

• admitted to hospital;

iii) Inappropriate
use.

• For 46% of ambulance users the
ambulance was called by someone
else (only reason given by most of
these);

ii) Review
of medical
records.
iii) Physician
survey.

Ambulance use:
• older and sicker;
• higher patient-rated severity and
nurse triage score;

• felt too sick to use any other
transport;
• no access to other transportation to
emergency department.

The authors concluded
that physicians’
agreement with most
patient choices about
mode of transport
indicates that most
patients use ambulances
appropriately.
An alternative conclusion
is that approximately one
third of decisions to use
or not use an ambulance
are inappropriate.
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First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusion

Shah 200812
US

Convenience
sample of 138
responsible
adults
accompanying
children to
paediatric
trauma facility
and regional
referral centre.

Structured
survey of
patients
arriving at
paediatric ED
by emergency
ambulance.

Reasons for
using an
ambulance,
and willingness
to consider
alternative
transport to
paediatric ED or
alternative sites
to paediatric ED.

Average age of children was 8 years.
Although one third of presentations
had an abnormal vital sign, and
many had diagnostic testing and
interventions, physician planned to
discharge child home in 87% of
cases.

Expectation of rapid
EMS ambulance
response – only mode
to transport child to
definitive care quickly;
alternative transport
or not transported
unacceptable.

Reasons for ambulance use:
• perceived medical necessity; and
• security and speed of Emergency
medical service (EMS) transport to
medical care.
No access to transport and waiting
24 hours for an appointment most
perceived as unacceptable.

Some flexibility in
location/destination
in admitted and nonadmitted children,
indicating consumer
difficulty in matching
need to resources
available at different
types of providers such
as the ED, urgent care
centre and physicians’
offices.
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First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusion

Yarris 200613
US

Total of 459
medically
stable patients
aged over
17 years
transported
by advanced
life support
ambulance
(ALS 911) to
level 1 trauma
centre and
able to be
interviewed
within two
hours of
arrival, May–
September
2004.

Face-to-face
interviews
using a
structured
survey
instrument.

i) Reasons
for using an
ambulance, and
ii) willingness
to consider
alternative
transport
to ED or
transportation
to alternative
provider.

69% response. Most had health
insurance.

Acceptability of
alternatives offered:

i) Reasons for using ambulance:

• transportation to ED in
car or taxi, 56%;

• decision by other person (including
paramedic advice);
• life-threatening emergency;

• transport to doctor’s
office or clinic, 37%;

• unsure about need to come to
emergency department;

• self-referral to doctor’s
office or clinic, 26%;

• shorter waiting time in emergency
department;

• treated by paramedics
and not transported,
41%; and

• treatment would start sooner;
• no other doctor; and
• no other means of getting to ED.
ii) Willingness to consider alternatives:
• under 65 years;
• not admitted to hospital;
• user of emergency department for
routine care; and

• any alternative, 78%.
Many patients
transported to ED by
ambulance would
consider alternative
transport to ED or a
different facility or
service, if available or
offered.

• unemployed.
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Table 3c The effectiveness of educational interventions to increase appropriate use of emergency ambulances

First author,
date and
country

Sample

Methods

Outcomes

Results

Conclusions

Kainth 200414
UK

Randomised
controlled
trials,
controlled
trials and
before-andafter studies.

Systematic
review.

Effects of
media/public
education
studies aimed
at reducing
time from
onset of AMI
symptoms
to arrival at
hospital.

A total of eleven studies: two
randomised controlled trials, one
controlled trial, eight before-and-after
studies.

Limited evidence that
community-wide and
one-to-one educational
intervention effective in
reducing delay time. May
have resulted in increased
calls to emergency
switchboards and ED
visits.

Variable methodological quality.
Interventions content:
– importance of quick/immediate
action;
– signs and symptoms of AMI;
– importance of calling emergency
services;
– emphasis of treatment; and
– use of a slogan.

Properly conducted
research needed to
explore effectiveness and
frequency and intensity of
educational intervention.
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First author,
date and
country

Criteria

Methods

Outcomes

Results

Conclusion

Grilli 200215
Cochrane
collaboration
Italy

Randomised
trials,
controlled
clinical trials,
controlled
beforeand-after
studies and
interrupted
time series
analyses of
mass media
interventions.

Cochrane
systematic
review.

Effects of
mass media
on utilisation
of health
services.

A total of 20 studies included – variable
methodological quality. All concluded
mass media were effective; not
confirmed by re-analysis in 14 out of
20 studies.

Further research needed
to explore:

One study of effects of mass media
interventions to reduce delays by
patients with MI calling ambulance16
reported increased ED use but no
change in proportion seen with MI.

i) whether impact of mass
media is specific (leading
to more appropriate use
by patients who can
benefit from this) or
non-specific (producing
volume changes in overall
use without affecting
appropriateness of use);
ii) cost-effectiveness;
iii) effects on sub-groups
of population and health
professionals; andiv) what
type of message (content
and style) is likely to be
most effective.

32

First author,
date and
country

Criteria

Methods

Outcomes

Results

Conclusion

Luepker 200017
US

20 US
cities (10
intervention;
10 control)
between 1995
and 1997.

Randomised
controlled
trial.

Evaluate a
community
intervention
to reduce
patient delay
from chest
pain symptom
onset to
hospital
presentation,
and increase
EMS use.

Intervention content: two central
themes:

Increased awareness
and knowledge of
programme messages.

• AMI symptom recognition; and
• need to act fast by calling 911.
Intervention via mass media, small
media, community and patient groups.

No effect on reducing
patient delay from
symptom onset to
hospital presentation.

No difference in patient delay at
Increased appropriate use
baseline or follow-up between
of EMS in patients with
intervention and control. Increase in
suspected CHD.
EMS use by patients admitted with
suspected coronary heart disease (CHD)
chest pain and discharged with CHD
diagnosis.
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Review 4
Managing change resulting
from service re-organisation,
service development and working
across service boundaries in
emergency medical services (EMS)

Reviewer – Patricia Coleman

Background
In addition to the rapid response to 999
calls and transporting patients to hospital,
the Department of Health report Taking
Healthcare to the Patient: Transforming NHS
Ambulance Services1 set out a strategic
vision for ambulance services to deliver
high-quality call handling and clinical advice
(hear and treat) and safe and effective
mobile healthcare (see and treat) for a
range of conditions from trauma and
urgent care through to providing support
for people with long-term conditions and
health promotion. Implementation of the
plan called for;
• good clinical and managerial leadership in
a supportive environment;
• staff development through new
knowledge, skills and job opportunities;
• liaising closely with patients; and
• developing effective partnerships with
other health and social care organisations
involved in providing good quality
patient-focused care.
However, the number and complexities
of the different organisations, agencies
and professional groups involved in the
delivery of patient care raise important

questions about how best to manage the
change from an organisational model of
care with clear boundaries of responsibility
to a problem-solving collaborative model
able to be more responsive to the needs of
patients.
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Methods
We initiated searches of MEDLINE from
1996 to the present using the following
Medical Subject Headings (MeSH) terms:
• ‘emergency ambulance’;
• ‘working across service boundaries’;
• ‘managing change’;
• ‘service re-organisation’; and
• ‘delivery of healthcare’.
Related items appearing alongside the
search results were followed up. The
strategy yielded 70 potentially relevant
items in total. These items were stored
in an Endnote library. The items where
abstracts were available were scanned for
salience to the topic. Given the importance
of the national context in which services
are provided and changes in the delivery
of ambulance services signalled in Taking
Healthcare to the Patient,1 the results were
limited to UK studies published in or after
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the year 2000. This generated seven
publications. Copies of the full papers were
obtained for review.

Results
The seven papers included in this review are
summarised in Table 4.
Recent and relevant published research
evidence on managing change specifically
in ambulance trusts is limited to working
across service boundaries. Challenges in
cross-boundary working were identified as
differences in communication, language
and workplace cultures; tension between
the independent versus national status
of different providers, for example, GP
partnerships and NHS hospital doctors;
triage and dispatch; and differences in
structures and in management styles.
Tensions between the national response
time targets and innovating new ways
of working in ambulance services were
seen to persist. Shared vision, leadership
and commitment to partnership in key
individuals working across the organisations
and agencies involved in unscheduled care
emerged as recurring factors associated
with more effective collaborative practice.
No papers reporting change management
following emergency medical services (EMS)
re-organisation were found. However,
as an indication of some of the issues
associated with re-organisation that may
be transferable from one NHS setting to
another, one paper examining the impact of
mergers of NHS trusts2 has been included in
the review.

Conclusion
The evidence on managing change in EMS
in the UK is sparse and lacks specificity. To
know what works best in managing change
requires detailed comparative case studies
of innovations in EMS that are perceived as
being implemented successfully and those
that have been less successful.
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Table 4 Managing change in EMS

First author Aims
and date

CONTENTS

Methods

Outcomes

Results

Conclusions

Cross-sectional
study and case
study in 13
NHS trusts:
stakeholder
interviews;
documentary
analysis.

Stated and
unstated drivers
and impact
of merger
on service
delivery and
development,
impact on
management
and staff, cost
savings.

Some positive enhancement and greater
integration of some services (e.g. mental
health).

Reconfiguration may
result in unforeseen
negative consequences
and require greater
management support
than previously
acknowledged.

Service re-organisation
Fulop 20022

Study of
processes
and impact
of mergers
between
NHS trusts,
including
costs.

Negative effect on service delivery due to loss
of management focus.
Delays over 18 months in planned service
developments.
Tensions from tendency for one trust
management team to dominate others.
No improvement in recruitment or retention
of staff.

1
REVIEWS

2
3

Differences in organisational cultures (attitude
to risk-taking; innovation, outcome or process
orientation; communication) created barriers
to bringing organisations together. Two years
after the change predicted cost savings had
not been achieved.
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First author Aims
and date

Methods

Outcomes

Results

Conclusions

Visits to
established
EUC research
centres.

Opportunities
for
collaboration.

Three key issues across all activities:

Case support for a
funded Thematic
Research network
for emergency and
UnScheduled Treatment
(TRUST) to support
research and policy
to provide a more
integrated approach to
patient care.

Cross-boundary working
Peconi 20083

Scoping study
to identify
benefits of
establishing a
network for
emergency
and urgent
care (EUC)
research.

Literature
review.
Interviews with
GP out-ofhours service.
Exploring
potential of
routine data.

Currie, 20074

Examine power
relationships
within systems
of care
that affect
knowledge
sharing across
sectors and
organisational
and
professional
boundaries.

Longitudinal
comparative
case studies,
using semistructured
interviews and
observation,
of 11 pilots to
mainstream
genetic
services.

Identifying gaps
in knowledge.

• working across boundaries;
• patient involvement; and
• triage.

Key issues across
all activities.
Mechanism of
implementation.

Structural and
cultural inhibitors
and mediators of
change from a
‘command and
control’ vertical
structure towards
partnership,
networking and
lateral ways of
working.

Barriers:
i) Jurisdictional and professional boundaries;
the role of IT; extent to which referrals
devolved to non-medical staff; and
ii) divergent performance frameworks among
organisations expected to collaborate;
difficulties recruiting to ‘boundary-spanning’
‘hybrid’ roles; specialised versus general
tensions; job insecurities.
Mediated by: prevalence of existing
networks and relationships; incentives for
behavioural change; voluntary networks,
shared perspectives of problems and
solutions; training and development; sensitive
leadership.

Not ambulance service
specific.
Success relies on
personal motivation of
a few key people (local
champions) to ‘own’
and be responsible
for collaborative
leadership across
sectors, professions and
organisations, drawing
on divergent clinical
expertise and knowledge.

38

First author Aims
and date

Methods

Outcomes

Results

Conclusions

Cooper
20075

Observational
study to
quantify
factors linked
to positive
effects
on interprofessional
collaborative
working.

Mixed methods
study of 45
interviews with
emergency
care
practitioners
(ECPs) and
stakeholders
and audit of
611 patients
in one UK
regional
ambulance
service over a
period of 12
months.

Training levels.

Training ECPs versus trained ECPs.

Within a collaborative
and supportive
network, experienced
ECPs appear to have
positive effects on
inter-professional
collaborative working.

Generic
study analysis
to identify
triggers
and barriers
to multiagency and
professional
collaborative
working in
unscheduled
care.

Interviews
with 24
ECPs and 21
stakeholders in
one UK region.

The ECP role

Cooper
20076

Lower non-conveyance rates – more treat
Non-conveyance less release.
Consistent correlation between good
rates.
communication, teamwork and leadership
Referral
and better ECP performance. Borderline
decisions.
trend to better leadership from level 3
ECPs implying management and leadership
programmes in this group may be
beneficial.
Time on scene.

Education and
training
Cultural
perspectives

ECP core objective – patient treated in
most appropriate place. Barriers to ECP
working: differences in communication
between agencies and professions;
organisational and professional affiliations;
and educational qualifications. Operational
tensions between targets versus clinical
decision time. ‘Maintaining ECPs’ skills
when on standby. Organisational tensions
(hierarchical versus ‘flat’ systems in
collaborative working; supervision versus
clinical autonomy; different work places
and language cultures).

CONTENTS

1
REVIEWS

2
Positive benefits of
ECP working: low
and focused referrals;
developmental links
with minor injuries
units; enhanced
teamwork and
fluency in patient
care. Organisational/
educational and cultural
constraints may limit
collaborative working.

3
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First author Aims
and date

Methods

Outcomes

Results

Conclusions

Haddow
20077

Crossboundary
stakeholder
views on
new national
integrated
NHS-24
telephone
service for
unscheduled
care.

Semistructured
interviews
with 26
stakeholders,
e.g. GP out-ofhours co-op,
emergency
departments
(EDs),
ambulance
service, NHS24, national
policy makers;
contextual and
documentary
review

Triggers and
barriers to
partnership
working across
organisational
and professional
divides and
locations 6
months after
launch.

Increasing tensions between GP out-of
hours co-op and NHS-24, leading to calls
by GP out-of-hours to dissolve partnership.

The complex
ownerships and
identities involved
in inter-professional
working across
boundaries need to
be recognised before
change processes can
be effective.

Examine
barriers to
alternative
response
schemes
being set up
by ambulance
service.

Interviews with
55 ambulance
crew and 17
control staff in
one regional
ambualnce
service using
paramedic
practitioner
(PP) scheme
as model of
alternative
response

Views of
ambulance
service staff
on attitudes,
barriers and
managing
change to
traditional ways
of working.

Support for PP scheme as good way to
deal with 999 calls not needing urgent
transportation.

Squires
20048

Ambulance service and ED more
conciliatory – ready to accept tensions as
transitory and developmental. Differences
in clinical decision making (ambulance
service and ED ‘one-off’ patient contacts
versus GP local knowledge of patient to
assist decision). Ambulance service used
to local delivery of national service via call
centres, no dominant medical presence
versus GP out-of-hours non-executive
board with independent status and
philosophical and financial responsibility
for co-op.

Effect on traditional ambulance service
duties: one third– no effect; one third –
improvement; one third – deterioration.
Recurrent tensions seen between flexibility
of AMPDS ambulance dispatch and
targets.

Common
understanding and
shared vision of aims
and value of alternative
responses required
throughout the whole
of the ambulance
service organisation.
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Review 5 Reviewers – Mike Bjarkoy and Janette Turner
What services and skills should
be part of an emergency medical
services (EMS)/pre-hospital care
system that can manage high
demand and varied case-mix?
Background

Methods

Pre-hospital care services have developed
significantly over the last 30 years and
during this time demand for services and
the range of clinical conditions for which
people use the ambulance service as their
gateway to healthcare have also increased.
In 1975 ambulance services in England
responded to 1.5 million calls a year. By
2009 this had increased to over 6 million
responses a year,1 and it is estimated that
only about 10% of these calls are for
truly life-threatening conditions,2 with the
remainder being for urgent or non-serious
health problems. Despite the apparent
limited requirement for pre-hospital care for
true emergencies, pre-hospital care services
internationally have historically been
developed and organised to meet the needs
of this patient group, specifically patients
with cardiac arrest and serious trauma, with
a focus on speed of response.3 The purpose
of this review was to identify any empirical
evidence relating to the organisational
development of services and design of prehospital care systems that can contribute to
the efficient and effective management of
high demand and a varied case-mix.

Literature searches were conducted using
the search strategy and sources described in
section 3. Key search terms used were:
• ‘ambulance services’;
• ‘emergency medical services’;
• ‘pre-hospital care’;
• ‘transport’;
• ‘demand’;
• ‘organisation’; and
• ‘system design’.
The following inclusion criteria were used
for selecting relevant publications:
• published within the last 15 years (1994–
2009) – publications before this date were
excluded to keep current context as the
ambulance service and healthcare have
changed significantly during this time;
• English language;
• reports some evaluation or comparison or
description of services or models of
pre-hospital care systems; and
• peer reviewed and non-peer reviewed.
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Results
No studies were identified that have either
modelled or empirically evaluated an
integrated, whole-systems approach to
the provision of pre-hospital care. Without
any evidence about how a system should
be designed and what services should be
provided it is not possible to prescribe the
skills needed to deliver these services.
There is however, a recognition set out in a
number of key documents that pre-hospital
care services for the future will need to
be more diverse and responsive to the
challenges of increased demand and varied
case-mix. In the UK, a strategic review
of options for the future of ambulance
services in 20004 was a precursor to the
2005 policy document Taking Healthcare to
the Patient: Transforming NHS Ambulance
Services.5 Around the same time similar
strategic reviews and consensus papers
were published in Canada (The Future of
EMS in Canada: Defining (New Road Ahead)6,
and in the US (Emergency Medical Services At
the Crossroads)7. Despite differences in the
way services are currently delivered in each
of these countries there is clear common
purpose in the vision of pre-hospital care
systems and services for the future. Each
report has a clear statement of how prehospital care is envisaged.

Taking Healthcare to the Patient5
“The report sets out how ambulance
services can be transformed from a service
focusing primarily on resuscitation, trauma
and acute care towards becoming the
mobile health resource for the whole
NHS – taking healthcare to the patient in
the community. Ambulance services and
NHS communities as a whole have already
started this journey. But there is much more
to do, and we need to increase the pace
and consistency of progress. Best practice
needs to be adopted faster and innovation
needs to become a systematised part of

how ambulance services do business with
their health and social care partners.
The vision set out by the reference group
is that over the next five years ambulance
services, working with patients and the
public, will:
• improve the speed and quality of call
handling, provide significantly more
clinical advice to callers (hear and treat),
and work in a more integrated way with
partner organisations to ensure consistent
telephone services for patients who need
urgent care;
• provide and coordinate an increasing
range of mobile healthcare for patients
who need urgent care (see and treat);
• provide an increasing range of other
services, e.g. in primary care, diagnostics
and health promotion;
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• continue to improve the speed and
quality of service provided to patients
with emergency care needs.”

The Future of EMS in Canada:
Defining the New Road Ahead6
“Creating a vision for EMS in the future
hinges on strengthening EMS foundations
today, building the EMS of the future, and
preparing for the complexities of tomorrow.
This process will drive progress in the
following areas:
• EMS will seek to become a mobile
comprehensive health care service by
becoming more involved in meeting
the needs of the community in nontraditional areas such as injury prevention
and control, public education, community
health and wellness, emergency
preparedness, and standardization of
training and research procedures.
• Enhanced collaboration and integration
with other health care providers and
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community groups including emergency
departments, doctors, nurses, clinics, and
social services to enable research into
best practices, coordinated emergency
response capabilities, and more efficient
utilization of health care resources.
• Funding arrangements should encourage
best practices, incorporate preparednessbased funding, and provide equitable,
adequate, and stable funding to all EMS
regions.
• Standardized EMS training should be
based on an updated and universallyaccepted National Occupation and
Competency Profile (NOCP) in order to
enable credential portability, which will
minimize potential human resource issues
affecting EMS in Canada.
• Leadership development will be enhanced
through credential, seniority, and
benefit portability as well as continued
development of flexible career pathways
and graduate-level education specific to
health care administration.”

Emergency Medical Services: At the
Crossroads7
”While today’s emergency and trauma care
system offers significantly more medical
capability than was available in years
past, it continues to suffer from severe
fragmentation, an absence of system wide
coordination, and a lack of accountability.
These shortcomings diminish the care
provided to emergency patients and often
result in worsened medical outcomes.
To address these challenges and chart a
new direction for emergency and trauma
care, the committee envisions a system
in which all communities will be served
by well-planned and highly coordinated
emergency and trauma care systems that
are accountable for performance and serve
the needs of patients of all ages within
the system.

In this new system, 9-1-1 dispatchers,
emergency medical services (EMS)
personnel, medical providers, public safety
officers, and public health officials will
be fully interconnected and united in an
effort to ensure that each patient receives
the most appropriate care, at the optimal
location, with the minimum delay. From
the patient’s point of view, delivery of
services for every type of emergency will
be seamless. All service delivery will also
be evidence-based, and innovations will
be rapidly adopted and adapted to each
community’s needs. Hospital emergency
department (ED) closures and ambulance
diversions will never occur, except in the
most extreme situations, such as a hospital
fire or a communitywide mass casualty
event. Standby capacity appropriate to each
community based on its disaster risks will be
embedded in the system. The performance
of the system will be transparent, and
the public will be actively engaged in its
operation through prevention, bystander
training, and monitoring of system
performance.”
Central to each vision is the concept of
providing pre-hospital care as a system,
rather than just a single service type, that can
provide a flexible response to a wide range
of condition types in collaboration with
other related healthcare providers. However,
evidence to guide how such a system should
be organised is lacking. Emergency Medical
Services: At the Crossroads specifically
comments on this issue:
“Given the wide variation in EMS system
models, there is broad speculation about
which systems perform best and why.
However, there is little evidence to support
alternative models. For the most part,
systems are left to their own devices to
develop the arrangement that appears to
work best for them.
Fire-based systems across the United States
are in transition. The number of fires is
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decreasing while the number of EMS
calls is increasing, raising questions about
system design and resource allocation.
An estimated 80 per cent of fire service
calls are now EMS elated. While there
is little evidence to guide localities in
designing their EMS systems, there is
even less information on how well any
system performs and how to measure that
performance.”
One paper has reported a Delphi study to
develop a consensus opinion on the future
design of EMS systems in the UK.8 Four
design factors were considered.
• Type of response to dispatch category;
• transportation options;
• enhancement of paramedic skills; and
• structure of a first responder system.
There was consensus that tiered responses
should be made (advanced life support,
basic life support, first response) depending
on the type of call and that alternative
transportation vehicles could be used for
non life-threatening calls. There was also
support for increasing paramedic skills
and utilising other professionals from the
fire and police services and community
volunteers as first response options.
However, the questions did not explore
other options such as non-transportation
and referral of patients to other agencies.
The exercise was also confined to
ambulance personnel so no view was given
from other related health service providers.
With respect to skills, the broadest
definition of pre-hospital care systems
is whether the system is physician- or
paramedic-based. A recent review of the
international evidence on best practice
for EMS found a limited number of
comparative studies that have attempted to
evaluate which, if any, model is superior.9

Comparative studies have been limited
to specific conditions such as cardiac
arrest and trauma and have failed to
demonstrate any clear advantage of a
physician model over a paramedic model.
A particular problem for these types of
studies is disparities in data available and
the populations served and the review
re-emphasises the need for prospective
collaborative studies if this question is ever
to be answered.
There is some evidence that changes in
pre-hospital care service delivery, including
changing professional roles, can have an
impact in terms of meeting the variable
needs of patients who request ambulances.
These include alternatives to sending an
ambulance response by enhanced clinical
triage at the time of the call, alternatives to
transportation to emergency departments
and expanding the role of paramedics to
provide care at home with appropriate
referral. These have been examined in more
detail in other reviews and can be accessed
from the links below:
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Review 2: Alternatives to ambulance
response or transportation to A&E
Review 7: Patient assessment and
management
The evidence from these studies of
individual components of a pre-hospital
care service can inform future system
development but do not provide evidence
on how a system should be organised and
what combinations of services and skills are
needed.

Summary
While some evidence exists on the
effectiveness of individual parts of the
pre-hospital care system, no studies were
identified that have either modelled or
empirically evaluated an integrated,
whole-systems approach to the provision of
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pre-hospital care which could then specify
what components are needed to provide
a service that can cope with both high
demand and a varied case-mix.
In order to design a pre-hospital care
system that can meet these criteria, a clear
understanding is required of the needs of
the patient population served and the types
of service that can best meet these needs.
A system mapping or modelling exercise of
pre-hospital care case-mix, including critical
care, urgent care and non-urgent care, to
services required, including clinical hub (call
management) and relative proportions in
demand, that was then used to set out a
framework for system organisation would
provide a good starting point. Future service
developments should be co-ordinated and
evaluated within this framework and in
line with the recommendations of Taking
Healthcare to the Patient so that pre-hospital
care system development is aligned with
policy objectives. The UK should lead or
participate in international comparative
studies to improve the evidence base on
pre-hospital care system design.
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Review 6
Information and performance
measurement

Reviewers – Richard Wilson and
Steve Goodacre

Background
This review will focus upon research into
identifying outcome-based performance
measures and the integrated systems
needed to support outcome-based
performance measurement.
Assessing performance (or measuring
quality) can be approached by looking
at structure, process and outcome. Two
of these approaches will be considered
here: performance measured by looking
at processes and performance measured
by looking at outcomes. For this purpose
processes include such things as the
treatments given or the length of time that
patients wait before an ambulance arrives,
whereas outcomes include such things as
mortality, patient satisfaction, morbidity or
the rate of adverse events. Performance
measurement in pre-hospital care has up
until now always focused upon response
times, despite the link between these and
outcomes being uncertain.
Process measurement is likely to be a more
sensitive measure of performance, although
we need to be sure that there is a strong
link between the process measured and the
outcome for the patient. As the evidence
base for a lot of pre-hospital interventions is
rather weak, finding good process measures
can be challenging.

Outcomes are clearly important from the
patient’s perspective. What is problematic
about outcome measures is that unless
there are major differences in system
performance it may be difficult to detect
differences in outcome.

Methods
The following databases were searched:
MEDLINE, Embase, Cumulative Index
to Nursing and Allied Literature, Health
Management Information Consortium,
Cochrane Database of Systematic Reviews
and Cochrane Controlled Trials Register,
Database of Abstracts of Reviews, NHS
Economic Evaluation Database and NHS
Health Technology Assessment Programme.
Searches were also implemented for
research in progress and National Institute
for Health Research publications from the
Health Technology Assessment and Service
Delivery and Organisation programmes,
in addition to general internet searches.
Searches for the ‘Emergency Medical
Services Outcomes Project’ found five
references. These all have the keywords
‘$$Emergency Medical Services Outcomes
Project’. Citation searching was conducted
on these five references. The final total of
eligible papers included in the Reference
Manager database was 236.
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Search strategy detail is presented below in
the appendix to this review.
Scrutiny of the title and abstract information
for relevance to the topic resulted in a list
of 14 papers that were selected for detailed
review (full bibliographical details of the
papers are given in the references). The
results are presented below.
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Table 6 Summary of papers relevant to performance measurement

First author,
date and
country

Type of study

Conclusions

Austin 20031
Canada

Statistical technique
review

Compares and contrasts traditional linear regression against that of a quantile regression
model. Quantile regression estimates how a specified quantile or percentile of the
distribution of the outcome variable varies with patient or system characteristics. Flexibility of
quantile regression models makes them well suited to out-of-hospital research.

Christofell 20022
US

Review (paediatric)

Discursive review of selected papers relating to outcomes research in emergency medicine
and pre-hospital care, where the authors’ overall concern is the paediatric element.
Discussion of need to find suitable outcome measures that can be validated and
standardised for paediatric use, taking into account problems of data consistency and lack of
primary research.
Concludes that standardised outcomes measurements are hampered by inconsistencies in
data collection and a shortage of rigorous primary studies.

Clancy 20023
US

Review (paediatric)

MEDLINE search, 1997–2003, using terms ‘children or adolescents’ and ‘outcomes
assessment-health care’.
General discussion of outcomes research in the context of children’s emergency medical
care. Review of literature dealing with outcomes assessment in paediatrics (four papers
referred to pre-hospital care). Also makes reference to the Emergency Medical Services
Outcomes Project (EMSOP).
Authors identified numerous gaps in emergency medicine outcomes research. They noted
the importance of developing a conceptual framework for children’s emergency medical
services (EMS) outcomes research, and the importance of the unique methodological issues
it raises.
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First author,
date and
country

Type of study

Conclusions

Cone 20044
US

Commentary

Identification of ‘tracer’ conditions – clinical conditions that can serve as focal points for
outcomes research.
Noting differences in lists of ‘tracer’ conditions for out-of-hospital respiratory
distress, attributing those to variations in the search strategies and problems with the
comprehensiveness of computerised literature searches.

Cone 20005
US

Commentary

Discussing the pronounced tendency in EMS research to focus on death as an outcome to
the exclusion of all others. Includes pre-hospital care as well as emergency department ED
care.
Suggests use of the six ‘D’s (taken from general outcomes research) – death, disease,
discomfort, disability, dissatisfaction and debt/destitution, as a means of guiding
development of EMS outcomes research.

Dean 20016
US

Empirical research

Featuring emergency cases transported by ambulance to ED from 1994 to 1996 and the
probabilistic linking of ambulance record to inpatient hospital discharge record.
Outcomes were the successful linking of ambulance record to ED record; the median length
of stay; and median hospital charges.
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Total records obtained of 165,649 emergency ambulance transports.
Some 14.7% of ambulance events were linked to inpatient hospital discharges.
Authors conclude that probabilistic linkage enables ambulance and hospital discharge
records to be linked together and potentially increases our ability to critically evaluate EMS
by providing access to hospital-based outcomes.
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First author,
date and
country

Type of study

Conclusions

Garrison 20027
US

Review (EMSOP III)

The paper focuses on the role of risk-adjustment measures in out-of-hospital outcomes
research. Does not discuss modelling or analytical techniques.
Identifies a number of ‘core’ risk-adjustment measures: age; sex; ethnicity; blood pressure;
pulse; respiratory rate; responsiveness; Glasgow Coma Scale; treatment timings; and
impression of presenting condition. Other potential risk-adjustment measures would be
condition-specific.

Graff 20048
US

Consensus committee Review of literature of quality improvement in emergency medicine. No explicit concern with
deliberations
pre-hospital or out-of-hospital care.
List of quality measures divided into four categories. Does not specifically deal with pre-hospital
or out-of-hospital domain. Notes desirability of having access to aggregated patient data
and recognises that hospital systems are often designed for billing (or storing laboratory and
radiology data) rather than holding information suitable for outcomes assessment.

Hardern 20019
UK

Review

Examining standards as applied to emergency medicine and the inter-relationship of
standards and quality. Does not consider pre-hospital care as a separate element. Notes that
data collection is often oriented around what can be collected rather than what ought to be
collected. Too often the outcomes measure used is mortality, not quality of life or morbidity.
There is a need to develop models for estimating the probability of survival for non-traumatic
emergencies, where these models are condition-specific. Conditions which are high-volume
and with a high case fatality rate should be a priority.

Keim 200410
US

Review/discussion

Describes the conceptual framework and methodological considerations for out-of-hospital
research.
Critical of the role of the randomised controlled trial in outcomes research (the difficulty
of applying findings generated in randomised controlled trials to out-of-hospital settings).
Notes limitations of using existing administrative databases and the need for better
designed, robust EMS databases.
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date and
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Keim 200411
US

Review

Literature searches followed by expert group review.

Maio 199912
US

Authors examine risk-adjustment measures and outcomes measures for out-of-hospital
respiratory distress and present a list of risk-adjustment measures and outcome measures.
Authors conclude there is a paucity of validated risk-adjustment measures and outcomes
measures.
Empirical research
(EMSOP I)

The first EMSOP paper is concerned with determining which conditions should be a priority
for outcomes research. The authors’ method was to take data from hospital EDs showing
the frequency of different emergency conditions. This was sourced from a commercial
emergency medical system database holding clinical data for 1995 and 1996 and obtained
from EDs across the US. An expert opinion survey to assess the impact of identified
conditions on different outcome categories was then undertaken.
A list of clinical conditions and outcome categories that each condition might affect or
impact upon was compiled, reflecting frequency of occurrence (for the condition) and the
weighting assigned by the experts. Relief of discomfort was identified by professionals as
having the most potential impact.
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Authors stress it is important to focus on studying the effect of EMS care on non-mortality
outcome measures, particularly the relief of discomfort.
Maio 200213
US

Review (EMSOP IV)

This paper is concerned with out-of-hospital measurement of pain. The authors describe
three pain measures: the Adjective Response Scale, the Numeric Response Scale, and the
Oucher Scale.
They conclude that the Adjective Response Scale and the Numeric Response Scale are more
practically useful in an out-of-hospital setting than the Oucher Scale.
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Spaite 200114
US

Review (EMSOP II)

The paper outlines a conceptual framework for future research. Two models for guiding
research in EMS are described: the “Episode of Care” model, and the “Out-of-Hospital Unit
of Service” model.
Methodologically acceptable outcomes models for EMS are long overdue. Authors conclude
that both of these models can be applied to a wide spectrum of conditions, interventions
and outcomes.
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Summary
There appears to be little original
empirical research looking at performance
measurement in the pre-hospital setting
(the term ‘out-of-hospital’ occurs in some
US papers), whether of outcome or process.
As a specific locus of care, the pre-hospital
setting is therefore noticeable by its absence
in this literature. A frequently expressed
concern, when considering outcomes
from a US context, is cost. Emergency
care systems, and indeed all aspects of
the system, may be affected by financial
difficulties resulting from lack of insurance
for emergency system users.
There is one paper9 originating in the UK.
This is concerned with a discursive review
of standards and quality in emergency
medicine, but is not specifically focused
on the pre-hospital setting. The remaining
13 papers selected are North American
in origin. One1 is statistical in its focus,
reporting on quantile regression, a statistical
technique it recommends for the analysis
of pre-hospital research. Only one paper6 is
specifically concerned with record linkage
and reports on a study attempting the
probabilistic linking of hospital in-patient
and ambulance computer records. Four
papers7,12,13,14 report on different aspects
of the EMSOP programme, covering the
setting of priorities for outcomes research,
developing conceptual models for outof-hospital outcomes research, the role
of risk-adjustment in outcomes research,
and pain measurement in out-of-hospital
outcomes research. ‘Out-of-hospital’
outcomes research is the specific topic in
one other paper10 and is linked in with the
EMSOP programme. Apart from the EMSOP
paper, risk-adjustment features in one other
paper11 in the context of out of hospital
respiratory distress. Two papers4,5 are
editorial commentaries, one (2000) arguing
for the use of a wider range outcomes

apart from mortality, the other (2004)
discussing the use of ‘tracer’ conditions in
EMS research. One paper8 discusses the
need for quality measurement in emergency
medicine but with no mention of the prehospital phase. Two papers2,3 have as their
focus paediatric emergency medicine.
Overall, the evidence base here does not
appear to be robust. Research evidence
that is based on a rigorous evaluation is
limited. The evidence here consists mostly
of discursive reviews and discussions of
existing published material or commentaries
upon the current situation. Thus, apart from
the US EMSOP work, there does not appear
to be any empirical work being undertaken
elsewhere. This deficiency includes research
that specifically addresses the technical
challenges posed by the existence of
various electronic databases and how those
databases may be linked.
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One feature of many of these papers (with
the exception of the EMSOP papers) is the
emphasis placed upon the hospital end of
the emergency care system and the relative
lack of interest shown in the pre-hospital or
out-of-hospital element. There is agreement
that there is a pressing need to develop and
implement measures that could be used
to effectively evaluate the performance of
an ‘emergency medical system’ and much
debate about how this might be done.
However, this does appear to focus almost
entirely on the hospital ED, not on the
ambulances that bring patients to that ED.
Furthermore, the knowledge that is
available, in, for example, terms of riskadjustment measures or outcome measures,
is not strongly supported by empirical data.
Reliance is placed upon consensus or expert
opinion, or reviewing existing literature.
The practical development and application
of risk-adjustment measures for use in the
pre-hospital setting does not appear to have
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been undertaken. As the EMSOP writers
point out, without this work it will be
difficult to construct meaningful outcome
measures, as differences in patient outcome
due to variation in case-mix cannot be
accounted for.
A significant knowledge gap is apparent
in relation to the use of databases. Little
work appears to be in existence explicitly
addressing the problems and technical
challenges involved in linking a variety
of different electronic data sources. This
is pertinent to the UK context. One new
data source will become available with
the implementation of the electronic
‘Patient Report Form’ to be used by
ambulance services. The appearance of
this new database presents the problem
of how and in what way this information
could be linked in with Hospital Episode
Statistics for the purposes of monitoring
risk-adjusted outcomes. There is also the
continuing programme of upgrading the
hospital information systems used within
the NHS. These new systems (Millennium
and Lorenzo), capturing clinical as well
as administrative information, must
communicate effectively not just with
other parts of the NHS, like the ambulance
service, but also with specialist databases
such as those maintained by the Trauma
Audit and Research Network (TARN) and
the Myocardial Ischaemia National Audit
Project (MINAP) if they are to contribute to
performance measurement.
Some existing performance measurement
methods, for example, both TARN and
MINAP, include pre-hospital care and also
measure in-hospital care.

Appendix: Search strategies
Search strategy for MEDLINE
1. ‘exp emergency medical services/’
(68,040);
2. ‘ambulatory care/’ (30,579);
3. ‘(emergency adj3 service$).tw.’ (7,593);
4. 1 or 3 or 2 (100,006);
5. ‘performance management.tw.’ (201);
6. 4 and 5 (10);
7. from 6 keep 1–10 (10);
8. ‘*”outcome and process assessment
(health care)”/’ or ‘*”outcome assessment
(health care)”/’ (19,453);
9. 8 and 4 (1,081);
10. limit 9 to ‘yr=”2004 -Current”’ (402);
11. ‘ambulance.ti.’ or ‘ambulance.ab.’
(4,222);
12. 11 and 10 (14);
13. from 12 keep 1–14 (14);
14. ‘outcome based performance measure$.
tw.’ (4);
15. ‘“emergency medical services outcomes
project”.tw.’ (5);
16. from 15 keep 1–5 (5).

Search strategy for the Health
Management Information
Consortium <March 2009> database
1. ‘exp emergency services/’ or ‘exp
emergency health services/’ or ‘exp
“accident and emergency departments”/’
(3,323);
2. ‘“patient outcome”/’ (1,951);
3. ‘exp health outcomes/’ or ‘exp clinical
outcomes/’ (1,564);
4. 3 or 2 (3,462);
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5. 4 and 1 (57);
6. from 5 keep 1–57 (57).

References
1. Austin, P. C. and Schull, M. J. (2003).
Quantile regression: A statistical tool
for out-of-hospital research. Academic
Emergency Medicine, 10(7), 789–797.
2. Christoffel, K. K. and Longjohn,
M. M. (2002). Standardized outcomes
measurements in emergency medical
services for children research.
Ambulatory Pediatrics, 2(4), 315–318.
3. Clancy, C. M., Dougherty, D., et al.
(2002). The importance of outcomes
research in pediatric emergency
medicine. Ambulatory Pediatrics, 2(4),
293–300.
4. Cone, D. C. (2004). Commentaries:
Tracers in emergency medical services
research. Academic Emergency
Medicine, 11(10), 1061–1063.
5. Cone, D. C. (2000). Commentaries:
Outcomes research and emergency
medical services: the time has come.
Academic Emergency Medicine, 7(2),
188–191.
6. Dean, J. M. D., Vernon, D. D., et al.
(2001). Probabilistic linkage of
computerized ambulance and inpatient
hospital discharge records: A potential
tool for evaluation of emergency medical
services. Annals of Emergency Medicine,
37(6), 616–626.
7. Garrison, H. G., Maio, R. F., et al.
(2002). Emergency Medical Services
Outcomes Project III (EMSOP III): The
role of risk adjustment in out-ofhospital outcomes research. Annals of
Emergency Medicine, 40(1), 79–88.

8. Graff, L. G., Stevens, C., et al. (2002).
Measuring and improving quality
in emergency medicine. Academic
Emergency Medicine, 9(11), 1091–
1107.
9. Hardern, R. (2001). Standards in
accident and emergency medicine.
Journal of the Royal Society of
Medicine, 94 (Supplement 39), 20–22.
10. Keim, S. M., Spaite, D. W., et al.
(2004). Establishing the scope and
methodological approach to out-ofhospital outcomes and effectiveness
research. Academic Emergency
Medicine, 11(10), 1067–1073.
11. Keim, S. M., Spaite, D. W., et al. (2004).
Risk adjustment and outcomes measures
for out-of-hospital respiratory distress.
Academic Emergency Medicine, 11(10),
1074–1081.

CONTENTS

1
REVIEWS

2
3

12. Maio, R. F., Garrison, H. G., et al.
(1999). Emergency Medical Services
Outcomes Project I (EMSOP I):
Prioritizing conditions for outcomes
research. Annals of Emergency
Medicine, 33(4), 423–432.
13. Maio, R. F., Garrison, H. G., et al.
(2002). Emergency Medical Services
Outcomes Project (EMSOP IV), Pain
measurement in out-of-hospital
outcomes research. Annals of
Emergency Medicine, 40(2), 172–179.
14. Spaite, D. W., Maio, R. F., et al. (2001).
Emergency Medical Services Outcomes
Project (EMSOP II): Developing the
foundation and conceptual models
for out-of-hospital outcomes research.
Annals of Emergency Medicine, 37(6),
657–663.

55

Reviewers – Jon Nicholl and
Review 7
Janette Turner
Patient assessment and
management
Evaluation and monitoring of
safety and effectiveness including
error rates, near misses and
patient outcomes
Background
As ambulance services have evolved from
a transportation service into a pre-hospital
care service, increasingly complex decisions
are required about speed of response,
resources required and transportation.
The emergency ambulance call-handling
service must assess and prioritise calls,
send appropriate and timely responses or
provide alternatives such as telephone-only
assessment. Transportation decisions must
be made at the scene about whether to
transport at all, and if so about where to
take patients. Both types of decision are
becomingly increasingly complex because
the options available are rapidly multiplying.
Developments in call prioritisation means
the control room function is not simply
ambulance dispatch. As emergency and
urgent care systems (EUCS) have developed,
there is now an increasingly complex system
of specialist services to which patients
can be taken or referred for further care.
The purpose of this review is to assess the
available evidence on the effectiveness
of patient assessment and management
(excluding specific clinical management)
and monitoring of the safety of these
decisions for three groups:

Non-transportation protocols, including
the use of telephone advice in the control
room, are considered in detail in Review 2
and so this review will only consider control
room call categorisation and near patient
assessment in subsections 7.1 and 7.2
below.
An initial literature search found no papers
reporting the routine measurement of
errors or adverse events as a method for
monitoring patient safety in the pre-hospital
environment. However, adverse events have
been measured as an outcome for specific
research studies. These are discussed in
more detail within related topics.

1. control room assessment;
2. near patient assessment;
3. non-transportation protocols.
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Review 7.1
Control room assessment
Aims
The focus of this rapid review is on the
assessment process within ambulance
service control rooms and specifically
the effectiveness of call assessment for
categorising calls.

Methods
Literature searches were conducted using
the search strategy and sources described
in section 3. Key search terms used were
‘emergency medical dispatch’ [MeSH
Major Topic] or ‘priority dispatch’ [MeSH
Major Topic] and ‘effectiveness’; ‘accuracy’;
‘sensitivity’; and ’specificity’. The following
inclusion criteria were used for selecting
relevant publications:
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• published within the last 15 years
(1994–2009) – publications before this
date were excluded to keep the current
context, as the ambulance service and
healthcare have changed significantly
during this time;
• English language;
• reports some evaluation or comparison
– descriptions of services or models with
no assessment of impact or effectiveness
were excluded; and
• peer reviewed and non-peer reviewed.
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Table 7a Summary details of studies included in the review of control room call assessment

First author,
date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Wilson 20021
UK

Systematic
review

Literature evaluating
the effect of
priority dispatch on
patient outcome
and ambulance
utilisation.

Systematic review.

Papers assessed for
quality using a standard
7-point scoring
schedule.

Total of 326 papers
identified: 64 related to
ambulance prioritisation
and 20 reported original
data. Quality was poor
with only seven papers
scoring or more. Two papers
supported improvement in
outcome and two improved
ambulance utilisation.

Nicholl 19962
UK

Retrospective
observational
study

All 999 calls to two
ambulance services
using criteria-based
dispatch (CBD) and
advanced medical
priority dispatch
system (AMPDS).

Epidemiological
analysis of call
types. Peer review
of sampled cases to
assess accuracy and
safety of dispatch
decisions.

Risk of under-and
over-triage using call
prioritisation.

Sensitivity for need for highlevel dispatch was 55% for
CBD and 44% for AMPDS.
Positive predictive value
(PPV) was 40% for both
services. Significant undertriage (calls categorised as
category C that required a
category A response) was
low at an estimated one call
in every 2,200.
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First author,
date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Turner 20083
UK

Retrospective
observational
study

All 999 calls to
one ambulance
service using NHS
pathways.

Epidemiological
analysis of call
types and response
dispositions. Peer
review of cases
identified as
high acuity from
clinical records but
assigned low-priority
response.

Risk of under-and
over-triage using call
prioritisation.

The proportion of true
category A calls was
estimated as 10.5%
compared with the 29%
actually allocated. The risk
of under-triage (assigning
a category B or C response
to calls requiring a category
A response) was low, with
an estimated under-triage
rate of one call in 2,583
and for serious under-triage
(category C requiring a
category A response) one
call in 12,269.

Comparison of calls
coded as cardiac
arrest with actual
cardiac arrest
before and after
implementation of
AMPDS.

Accuracy of
identification of cardiac
arrest.

Heward 20044
UK

Retrospective
record review.
Prospective
observational
study

Patients with
out-of-hospital
cardiac arrest.

Introducing call prioritisation
resulted in a 200% increase
in the number of cases of
cardiac arrest accurately
identified at the time of the
999 call. This was related to
call-taker compliance with
AMPDS protocol.
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First author,
date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Reilly 20065
US

Retrospective
record review

Cardiac-related 911
calls in a suburban
community.

Physician review
of case records for
patients transported
to hospital with
suspected cardiac
problems to identify
subsequent cardiac
diagnosis.

Accuracy of
identification of
patients with cardiac
emergencies.

Over three months, 104
callers had a cardiac-related
problem identified. Of
these, 56 were transported
to hospital and 16 (28.6%)
had a diagnosis of cardiacrelated condition on
discharge. The PPV for
detecting cardiac emergency
was 28.6%.

Flynn 20066
Australia

Retrospective
record review

Calls identified
as cardiac arrest
by AMPDS and
cardiac arrest cases
identified in the
Victorian ambulance
service cardiac arrest
registry.

Dispatch records
Sensitivity and specificity
for cardiac arrest
of AMPDS protocols to
matched with
detect cardiac arrest.
ambulance patient
care record and
registry record.
Registry record
matched to dispatch
record for cases not
identified at the time
of the call.

Sensitivity of AMPDS in
detecting cardiac arrest was
76.7% and specificity was
99.2%. There is scope to
reduce the number of false
negatives and improve the
accuracy of cardiac arrest
detection.
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date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Clawson 20087
UK

Retrospective
descriptive
study

999 calls with chest
pain determinant
code and cardiac
arrest.

Aggregated 999
call data used
to determine
association
between AMPDS
priority levels and
patient outcome of
confirmed cardiac
arrest by attending
paramedics and blue
light transport.

Relationship between
priority and paramedicconfirmed cardiac arrest
and high-acuity chest
pain requiring blue light
transport.

AMPDS high-priority
advanced lift support (ALS)
response priority levels were
significantly associated with
cardiac arrest and chest pain
acuity requiring blue light
transport.

Dispatch data,
paramedic records
and stroke registry
records of confirmed
hospital diagnosis
of stroke used to
determine accuracy
of stroke recognition
by emergency
medical dispatch
and paramedics.

Sensitivity and predictive Sensitivity was 83% and PPV
values of stroke
42% for the AMPDS stroke
assessment.
protocol. For paramedics
using a stroke scale,
sensitivity was 44% and PPV
40%.

Ramanujam
20088
US

Retrospective
observational
study

Stroke patients
presenting within 12
hours of symptom
onset and admitted
to study hospitals.
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First author,
date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Buck 20099
US

Prospective
observational
study

Patients transported
to a study hospital.

Comparison of
dispatch assessment
and hospitalconfirmed diagnosis
of stroke for
transported patients.

Diagnostic accuracy of
AMPDS stroke protocol.

Of 96 patients with a
hospital diagnosis of
stroke or TIA, a dispatch
code of potential stroke
was assigned to 44.8%.
Sensitivity of the stroke
protocol was 0.41, specificity
0.96 and NPV 0.95.

Deakin 200910
UK

Retrospective
record review

All patients
transported to study
hospital over six
months.

Comparison of
dispatch assessment
and hospitalconfirmed diagnosis
of stroke for
transported patients.

Diagnostic accuracy of
AMPDS stroke protocol.

A total of 126 patients
had a diagnosis of stroke.
Sensitivity of AMPDS was
47.6% and specificity
98.6%.

Gray 200811
UK

Retrospective
record review

All patients
attended by an
emergency care
practitioner over a
12-month period.

Comparison of
AMPDS code and
outcome destination
for emergency care
practitioner-attended
patients classified as
sent to emergency
department (ED),
managed in the
community or
stood down after
assessment by other
crew.

Correlation between
prioritisation category
and use of alternative
clinical dispatch.

Records were reviewed for
3,955 cases. All but two
AMPDS categories were
included. Alternatives to ED
were used by emergency
care practitioners across
all categories of calls, with
36% managed in the
community for category A
calls, 52% for category B
and 44% for category C.
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First author,
date and
country

Type of
study

Study population Methods

Outcome measures

Main findings

Hinchey 200712
US

Retrospective
observational
study

All patients
attended by
emergency medical
services (EMS) in a
six-month period.

Appropriateness of
assignment of lowacuity (Alpha) AMPDS
dispatch codes.

Of 2,121 Alpha assigned
calls meeting inclusion
criteria, 21 met high-acuity
criteria. An additional 14
patients were transported
to hospital as emergencies
and of these eight met
high-acuity criteria. AMPDS
identifies patients with highacuity illness as
low-acuity in only 1% of
cases.

All calls assigned
dispatch Alpha level
response reviewed
to identify if highacuity conditions,
defined as ‘trauma
triage criteria met’
or ‘treatment
given for acute
coronary syndrome’;
respiratory distress;
altered mental
state; stroke;
allergic reaction; or
abnormal vital signs.
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First author,
date and
country

Type of
study

Study population Methods
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Main findings

Feldman 200613
Canada

Retrospective
observational
study

All emergency
ambulance calls
over one year.

AMPDS dispatch
priority compared
with acuity scores of
patients measured
using the Canadian
Triage and Acuity
Scale (CTAS).

Sensitivity, specificity
and predictive values
of AMPDS protocols
to detect high-acuity
illness.

A total of 102,582 calls were
included. Overall sensitivity
of AMPDS was 68.2%
and specificity was 66.2%.
The breathing problem
protocol was the most
sensitive (100%), psychiatric
most specific (98.1%) and
cardiac arrest the highest
PPV (92.6%). The worstperforming protocol was
unknown problems and half
of the protocols performed
no better than chance
in detecting high-acuity
patients.

Shah 200514
US

Prospective
observational
study

Patients assigned
one of 21
low-priority dispatch
codes over one year.

All cases were
assessed for
low-acuity illness
defined as basic life
support care only
or not transported
using lights and
sirens. Record review
of cases identified as
high acuity.

Predictive ability of
dispatch codes to
identify low-acuity
illness.

There were 7,540 dispatches
to low-acuity codes and
95% of these met lowacuity criteria. Eleven of
the 21 codes identified
low-acuity care at least
90% of the time. Highacuity illness was identified
for 343 patients and 62 of
these required interventions
judged to have had a clinical
impact.
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Results
A summary of papers included is given in
Table 7a. There has been one systematic
review assessing the evidence on priority
dispatch in ambulance control rooms in
the UK.1 The quality of the evidence was
poor and the review concluded that there
was very little evidence that suggested call
prioritisation using AMPDS or criteria-based
dispatch (CBD) has any impact on patient
outcome.
There are two UK studies that have
specifically examined safety and accuracy
of call prioritisation systems.2,3 Both found
that the risk of serious under-triage, that is
assigning a low-priority response to a highpriority call, is low, but that over-triage to
high priority levels for lower-level priority
calls is high, with only about 40% correctly
assigned. A Canadian study has reported
similar findings. Feldman13 assessed the
accuracy of call prioritisation in identifying
different levels of illness acuity across all call
categories and found that for half of the
32 categories the ability to detect highacuity illness was no greater than chance,
although for specific serious conditions such
as cardiac arrest and breathing problems
performance was much better.
Four papers were identified that have
examined the accuracy of AMPDS in
detecting cardiac arrest and cardiac
emergencies. Introducing call prioritisation
has been demonstrated to significantly
improve cardiac arrest detection at the
time of the call compared to no call
prioritisation,4 but up to 25% of cases are
missed, indicating scope for improvement.6
High-priority dispatch responses are
significantly associated with cardiac arrest
and chest pain7 but less specific cardiac
problems have a high level of over-triage.5

Three papers have explored recognition of
stroke during the call assessment process
with variable findings. One study estimated
the AMPDS stroke protocol to have a
sensitivity of 83% and a positive predictive
value of 42%,8 while both other studies
estimated sensitivity to be 45%9 and
47.6%.10 All of these findings suggest there
is scope to try and improve detection of
stroke during the call assessment process.
A number of other studies have examined
the ability of AMPDS to identify calls that
are low acuity and suitable for alternative
responses. These are examined in more
detail in the review on alternatives to
ambulance transport, but included here are
studies that have measured the predictive
abilities of call prioritisation. Gray11 found
calls suitable for management in the
community by advanced practitioners were
assigned across all call categories and were
not confined to low-priority (category C)
calls. Two other studies compared calls
assigned low-priority responses with actual
clinical outcome and found the rate of
incorrect triage to be very low.12,14
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Noticeably absent in the literature is
any formal investigation of the skills
and competencies required to provide
emergency call-handling services that meet
the needs of patients effectively. This is
probably a consequence of the widespread
adoption of computerised decision
support systems in ambulance service
control rooms. These systems have formal
training, accreditation and quality assurance
packages provided by the system suppliers,
which have formed the basis of training and
ongoing skill assessment for non-clinical
emergency call handlers.15 However, as the
initial call-handling process develops into
a response in its own right (hear and treat)
rather than just dispatching other resources,
some clarity is required about the level
of clinical presence and input needed to
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support this strategy. There is some limited
evidence in the UK about the impact of
different types of clinical staff for higher
level clinical assessment of category C calls,
for example by NHS Direct nurses16 and a
nurse and paramedic combination,17 but no
evaluation of the clinical skill mix required
across the whole emergency call workload.
A qualitative study in Sweden assessed
the impact of introducing nurses into an
emergency medical dispatch centre to
increase medical competency for complex
calls.18 The study found that initially the
non-clinical call handlers were sceptical and
felt threatened by the introduction of nurses
but over time came to value the additional
clinical input they could make, in particular
for complex medical conditions where
symptoms were not clear cut. In contrast
the nurses felt that urgent acute cases such
as traffic accidents were the most difficult
to manage and valued and learned from
the call handlers’ confidence in managing
stressful situations over the telephone.
Although ambulance emergency call centres
have varying combinations of non-clinical
call handlers, paramedics and nurses, the
optimal balance of clinical and non-clinical
personnel in emergency call-handling
operations is an area that requires further
investigation and evaluation.

Summary
Call prioritisation has become a standard
process in ambulance service control rooms.
The system offers other advantages such
as providing advice and instructions to the
caller and additional information for crews
en route to an incident. However, the focus
of this review is safety and effectiveness.
The main conclusions from the current
evidence are as follows:
• Call prioritisation in ambulance control
rooms is safe.

• The risk of serious under-triage of calls
has been consistently estimated to be
very low.
• The systems are more accurate at
identifying the level of response required
for specific conditions with very clear
clinical signs such as cardiac arrest and
chest pain.
• For many less specific conditions the
ability of the systems to discriminate
between high- and low-acuity illness is no
better than chance.
• Systems can identify some low-acuity
conditions safely, but to maintain safety
there is a high level of over-triage with
a large proportion of calls assigned to
priorities higher than the clinical condition
requires.
• There may therefore be scope to
improve the accuracy of assessment to
reduce over-triage and assign more calls
to responses that are more clinically
appropriate.
• All the assessments of potential errors
from under-triage have been conducted
within specific research studies.
• There is also scope to consider
establishing a routine reporting
mechanism for the small number of
adverse events resulting from errors in the
call prioritisation process which can then
be used to improve the system.
• Further research is required to
establish the combination of skills and
competencies required to achieve the
goal set out in Taking Healthcare to
the Patient to compare approaches to
call handling and establish the level of
medical support necessary to maximise
the effectiveness of telephone advice.
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Review 7.2
Near patient assessment
Aims
The focus of this rapid review is
transportation decisions so the aims are to
assess the accuracy of pre-hospital decisions
about the transfer of patients, with respect
to both where to take them and whether to
transport them at all.

Methods
Searches were conducted of the standard
databases using the following search
strategy:
• Search 1: ‘emergency medical services’
[MeSH Major Topic], or ‘ambulances’
[MeSH Major Topic], or ‘prehospital’ or
‘pre-hospital’; AND
• Search 2: ‘safe’ or ‘safety’ or ‘error’ or
‘errors’, or ‘sensitivity’ or ‘specificity’ or
‘false negative’ or ‘false-positive$’ or
‘false-negative$’; AND
• Search 3: ‘triage’ or ‘triaging’, or
‘diagnosis’ or ‘diagnostic’ or ‘prognosis’
or ‘prognostic’, or ‘decision’ or ‘decisions’
or ‘decision-making’; AND
• Search 4: ‘scene’ or ‘site’ or ‘on-scene’ or
‘on-site’ or ‘near patient’ or ‘near-patient’.
A reference review was also undertaken.
Studies were considered using the same
criteria outlined above for control room
assessment, and if:
• they looked at accuracy of diagnosis to
guide where to take patients rather than
how to treat patients (group 1); or

• they examined accuracy of prediction
for need for place of care such as ED,
intensive care unit (ICU), or hospital
admission (group 2).
A large number of studies were found in
group 1 around diagnostic accuracy for
diabetic hypoglycaemia, chronic obstructive
puluronary disease, etc., but focused on
guiding treatment. Some studies focused on
clinical conditions which can benefit from
specialist care, such as stroke and major
trauma, and it is these conditions we have
included in the scoping review.
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For group 2 we focused on need for
hospital admission.
A number of studies addressing these
problems have been excluded because
of poor reporting, poor analysis,
inconsistencies and incoherence.

Findings
The findings are reported in Tables 7b
and 7c.

Trauma
The surprising finding of the Lerner review1
was that the ‘gold standard’ American
College of Surgeons (ACS) criteria, which
have been thoroughly researched, worked
little better than chance (i.e. the sensitivity
+ specificity was little greater than 100%).
The study by Sampalis, Tamim et al, using a
trauma scoring system suggested that this
could be improved, but the score still missed
17% of major trauma cases; reducing the
threshold to avoid this problem simply
reduced the specificity to unworkable
levels.2
69

Stroke
The results of seven studies are shown.
These have very variable results but the
better quality studies show sensitivities
around 90%, as well as high levels of
specificity, using stroke recognition tools.

Need for hospital admission
The results of the four studies reviewed
were very similar to each other. All found
that sensitivity + specificity = 150%,
indicating a performance substantially
better than chance using paramedic
judgement.

Do protocols work?
One study comparing use of field protocols
with online medical control has also
been included because of the strategic
importance of this question. The study was
not randomised but found that protocols
were a cost-effective alternative to online
control.
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Table 7b Summary details of studies included in the review of near patient assessment

First author,
date and
country

Type of
study

Study population

Methods

CONTENTS

Outcome measures

Sample
size

Trauma
Lerner 20061

Systematic
Seriously injured
review 1966– trauma patients.
2005

Systematic review of literature on the
accuracy of using the American gold
standard field triage criteria (the ACS
criteria) of trauma patients to identify
those seriously injured and needing
trauma centre care.

Sensitivity, specificity and Five
predictive values.
relevant
articles

Qazi 1998
US

Prospective
observational
study

Paediatric trauma
from road traffic
accidents or falls.

Paramedics were asked whether
trauma team activation was required.

Sensitivity, specificity and N=85
predictive values.

Sampalis 19962
Canada

Retrospective
records
review

Patients with injuries
treated by doctors in
the EMS in Montreal
in 1987–88.

Pre-hospital index (PHI) (based on
blood pressure, consciousness, type
of injury) calculated by doctors at the
scene before treatment to predict major
trauma. Included all patients with PHI
over 3, and 10% sample of others.

Major trauma requiring
treatment at a trauma
centre.

N=628

Retrospective
records
review

Patients identified by
Comparison of all stroke classifications
paramedics/emergency from 1986 to 1990 with final hospital
medical technicians
diagnosis.
(EMTs) as having a
stroke or TIA.

PPV.

N=86

3

1
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Stroke
Kothari 19954
US
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First author,
date and
country

Type of
study

Study population

Methods

Outcome measures

Sample
size

Ramanujam
20085
US

Retrospective
records
review

Patients identified by
paramedics as having
had a stroke or by
hospital records or by
dispatchers.

Comparison of paramedic diagnosis
using the Cincinnati prehospital stroke
scale (CPSS) with hospital discharge
diagnosis.

Sensitivity and PPV.

N=477

Smith 19986
US

Retrospective
records
review

All patients managed
by paramedics
transported to two
hospitals with a
paramedic or hospital
diagnosis of stroke or
TIA.

Comparison of hospital and paramedic
diagnosis.

Sensitivity and PPV.

N=81

Frendl 20097
US

Before-andafter study

Patients with stroke
or TIA identified
retrospectively from
records review.

Comparison of accuracy of stroke
identification before and after training
in using the CPSS.

PPV.

Bray 20058
Australia

Controlled
before-andafter study

Stroke patients
identified from
hospital records.

Comparison of the sensitivity of
paramedic stroke diagnosis before
and after training in the use of the
Melbourne ambulance stroke screen
(MASS) tool, compared to paramedics
not trained.

Sensitivity.
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First author,
date and
country

Type of
study

Study population

Methods

Outcome measures

Bray 20059
Australia

Prospective
comparison
of three
pre-hospital
stroke
identification
tools

All stroke dispatches
identified from
ambulance service
dispatch records.

Comparison of the diagnostic accuracy
of the Los Angeles prehospital stroke
screen (LAPSS), the CPSS and the
MASS.

Sensitivity and specificity.

Prospective
diagnostic
accuracy
study

Non-comatose, nonLAPSS used by paramedics compared
trauma patients with with hospital diagnosis.
complaints suggestive
of neurological
disease.

Sensitivity, specificity,
PPV, NPV, and likelihood
ratios.

Kidwell 200010
US

Sample
size
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Need for admission
Levine 200611
US

Prospective
observational
study

All patients seen
by paramedics and
transported to
hospital during one
month in 2001.

Paramedics completed a form on
arrival at hospital indicating whether
they predicted a patient would be
admitted and, if so, to what type of
ward.

Sensitivity, specificity,
PPV and NPV.

N=952

Price 200512
US

Prospective
observational
study

All patients aged
over 18 seen by
paramedics and
transported to
hospital during June
1999.

Paramedics completed a form on
arrival at hospital predicting patient
disposition (some results are also given
for EMTs which are excluded here).

Sensitivity, specificity,
PPV and NPV.

N=295

3
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First author,
date and
country

Type of
study

Study population

Methods

Outcome measures

Sample
size

Richards 199913
US

Prospective
observational
study

All patients
transported by
ambulance to
hospital in February
1997.

EMS providers completed a form on
arrival at hospital predicting admission
to hospital.

Sensitivity, specificity,
PPV and NPV.

N=350
(ALS)

Patients transported
to one hospital
during data collection
sessions, excluding
GP urgents and
patients seen by
emergency care
practitioners.

EMS completed a questionnaire on
arrival at ED predicting disposition.

Sensitivity, specificity,
PPV and NPV.

N=396

People experiencing
chest pain, altered
level of consciousness
and shortness of
breath.

Comparison of accuracy of paramedic
clinical assessments using online
medical control (before phase) or
protocols (after phase).

Agreement of on-scene
assessment with final
diagnosis.

N=600

Clesham 200914 Prospective
UK
observational
study

N=537
(BLS)

Others
Rottman 199515 Before-andUS
after study
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Table 7c Summary details of studies included in the review of triage systems

First author,
date and
country

Main results

Conclusions

CONTENTS

Comments

1

Trauma
Lerner 20061

Study
1
2
3
4
5

Qazi 19983
US

Sensitivity
95%
97%
–
57%
82%–92%

Specificity PPV
8%
–
8%
–
–
24%
–
12%
31%–55% –

Need for trauma team activation

There was insufficient evidence to
support current gold standard field
triage criteria (the ACS criteria).

The impact of triage errors was
not measured. Study results were
highly variable so conclusions are
unreliable. Overall, however, the
results appear to show that the
criteria work only marginally better
than chance.

Paramedic judgement of need
for trauma team activation is not
sufficiently sensitive to be of clinical
use.

The small number of patients
needing trauma team activation
(n=12) renders the results for
sensitivity and PPV unreliable.

A PHI greater than 3 had 83% sensitivity
and 67% specificity for identifying
patients with major trauma needing
treatment at a trauma centre.

PHI is a “valid and reliable” measure
of injury severity as a field triage
tool.

Some 17% of major trauma was
missed. Unfortunately, changing
the threshold to PHI ≥2 reduced
specificity drastically.

Kothari 19954
US

Of patients with a pre-hospital
classification of stroke, 62 out of 86
(72%) were correctly identified.

“Prehospital evaluation of potential
stroke patients can be accomplished
promptly”.

No measure of sensitivity reported
but appears to be 72%.

Ramanujam
20085
US

Sensitivity:
PPV:

Dispatchers had a higher sensitivity
than paramedics.

No correct measure of sensitivity
available since the population
studied was not complete.

Sensitivity:
Specificity:
PPV:
NPV:

Sampalis 1996
Canada

2

50%
88%
17%
97%

(9%–91%)
(78%–94%)
(3%–49%)
(90%–99%)
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Stroke

44%
40%
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First author,
date and
country

Main results

Smith 19986
US

Sensitivity:
PPV:

Frendl 20097
US

PPV before training: 40.5%
PPV after training:
38.9%

Paramedic training in the CPSS had
no impact on the PPV.

Bray 20058
Australia

Sensitivity of paramedics’ diagnosis

Diagnostic accuracy can be
significantly improved and this
improves times to care.

49/81 (61%)
66/81 (77%)

Before
Using MASS:
78%
Not using MASS: 78%

After
94%
80%

Conclusions

Comments

Paramedics failed to identify 39%
of stroke victims “who may have
benefited from urgent therapy”.

No details of outcomes or impact of
false negatives.

Small but well-designed study.

Pre-notification of stroke arrival led to
shorter times for door to medical review
(31 minutes verses 15 minutes) and
door to CT scan (144 minutes verses 94
minutes).
Bray 20059
Australia

MASS:
CPSS:
LAPSS:

Sensitivity

Specificity

90%
95%
78%

74%
54%
85%

MASS is simple to use with accurate
pre-hospital identification of stroke,
and stroke patients suitable for
thrombolytic therapy.

None of the 14 stroke patients missed
by MASS was eligible for thrombolytic
therapy.
Kidwell 200010
US

Sensitivity:
Specificity:
PPV:
NPV:

91%
97%
97%
98%

LAPSS allows pre-hospital personnel
to identify patients with stroke to
a high degree of sensitivity and
specificity.
76

First author,
date and
country

Main results

Conclusions

Need for admission
Levine 200611
US

Prediction of discharge home
Sensitivity:
Specificity:
PPV:
NPV:

89%
62%
120/202
655/730

(90%)
(59%)

Paramedics have very limited ability
to predict need for admission and
pre-hospital diversion policies should
not be based solely on paramedic
determination.

Price 200512
US

68%
96%
50%
98%

Prediction of discharge home
Sensitivity:
Specificity:
PPV:
NPV:
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Prediction for ICU
Sensitivity:
Specificity:
PPV:
NPV:

Comments

76%
80%
83%
73%

EMS providers are capable of using
“selective diversion categories”.
Accuracy was greater for trauma
patients than for medical patients.

3

Prediction for ICU
Sensitivity:
Specificity:
PPV:
NPV:

78%
91%
67%
94%

77

First author,
date and
country

Main results

Conclusions

Comments

Richards 199913
US

Hospital admission, all EMS

EMS can predict disposition “with
reasonable accuracy”.

Predictive ability was best for chest
pain but worst for abdominal pain
and penetrating traumatic injuries.

Sensitivity:
Specificity:
PPV:
NPV:

72%
83%
68%
85%

ALS and BLS may manage different
patients.

Accuracy (PPV + NPV): ALS = 81%; BLS
= 78%
Clesham 200914 Hospital admission, all EMS
UK
Sensitivity:
72%
Specificity:
77%
PPV:
74%
NPV:
75%
Accuracy (PPV + NPV): ALS = 70%; BLS
= 77%

Staff in one UK ambulance service
showed “reasonable accuracy”.
EMS staff were significantly better
at predicting admission in nontrauma than in trauma (76% versus
57%).

Other
Rottman 199515 Agreement of paramedic on-scene
US
assessment with “final” diagnosis varied
from 71% (protocols for shortness of
breath) to 88% (protocols for chest
pain). Overall, agreement was 78% over
both phases.

Protocols offer a cost-effective
There are no measures of the impact
alternative to online medical control. of errors in assessment, nor any
analysis of the discordant pairs.
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Summary
The quality of studies reviewed was
generally poor, but their major limitation
was the failure to address the question
of how accurate is accurate enough. All
triage decisions can be made as sensitive as
necessary but at the cost of decreasing the
specificity or PPV. That is to say, pre-hospital
triage can be made to capture all or nearly
all major trauma or stroke cases (that are
known to benefit from specialist care) but
at a cost of diverting very large numbers of
patients who do not need those facilities
to them. Without addressing this question
of acceptable thresholds for performance,
it is difficult to interpret the performance
reported here.
The difference in results for three conditions
that can benefit from transfer to specialist
care is, however, revealing. For major
trauma it is little better than chance. For
stroke it is good. For myocardial infection
(not reviewed here for obvious reasons) it is
nearly perfect. The clear conclusion is that
pre-hospital triage accuracy is completely
condition-dependent.
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Reviewer – Janette Turner
Review 8
Epidemiology and
understanding demand for
999 ambulance services
Background

• English language;

Demand for 999 ambulance services has
been increasing for many years. In the UK
in 1974 the ambulance service responded
to 1.5 million calls a year. By 2008/09 this
had increased to over 6 million responses
to 7.5 million calls.1 Rising demand is not
unique to the UK but is an international
problem faced by emergency medical
services (EMS) across the globe and one
which shows no sign of reducing. In
order to identify factors that could lead
to the development of strategies to halt
and ultimately reduce this trend, a clear
understanding of the causes of increasing
demand is required. Research that has
attempted to improve understanding of the
demand for ambulances is the focus of this
scoping study.

• reports some evaluation or comparison
– descriptions of services or models with
no assessment of impact or effectiveness
were excluded; and

Methods

• peer reviewed and non-peer reviewed.

Results
There is a limited literature reporting
empirical investigation of the causes of
rising demand for ambulance services.
The wider literature includes strategies
for managing demand but these papers
were not included as they provide no
understanding of why demand continues to
increase.
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The relevant papers identified are
summarised in Table 8.

Literature searches were conducted using
the search strategy and sources described
in section 3. Key search terms used were
‘ambulance services’, ‘emergency medical
services’, ‘pre-hospital care’, ‘demand’;
‘epidemiology’, ‘999 calls’ and ‘workload’.
The following inclusion criteria were used
for selecting relevant publications:
• published within the last 15 years
(1994–2009) – publications before this
date were excluded to keep the current
context as the ambulance service and
healthcare have changed significantly
during this time;
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Table 8 Summary of evidence on understanding demand for emergency ambulance services

First author,
date and
country

Methods

Outcome
measures

Relevant results

Conclusions

Shah 20032
US

Prospective cohort study
of elderly users of EMS:
930 patients presenting to
an emergency department
(ED) completed a survey.

Patient views on
access to care,
health beliefs and
reasons for using
EMS.

Thirty per cent of respondents
used EMS. Reasons for using
EMS included immobility (33%),
illness (22%), request by others
(21%), being instructed by
other health services (10%)
and lack of transport (10%).
Predictors associated with EMS
use were symptom onset less
than four hours of request
for help; age over 84 years;
deficiencies in activities of daily
living; and worse physical and
social function.

The elderly population use
EMS because of immobility,
poor health and functioning
and acute illness symptoms
rather than health beliefs.
Use of EMS increases with
age. These factors should be
taken into account by EMS
providers.

Ohshige 20083
Japan

Retrospective time series
survey of ambulance
transportation workload
over the 10 years 1997–
2006 which included
a publicity campaign
about appropriate use of
ambulances in 2005/06.

Trends in ambulance
transportations for
serious and nonserious conditions.

Monthly ambulance
transportations during the
campaign decreased for both
serious and non-serious cases,
with serious cases, decreasing
by 8% and non-serious by 7%.

Public awareness campaigns
can result in more appropriate
ambulance use and reduce
ambulance utilisation.
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First author,
date and
country

Methods

Outcome
measures

Relevant results

Conclusions

Ruger 20064
US

Retrospective crosssectional study of
clinical, financial
and transportation
characteristics of 80,000
attenders to an urban ED.

Clinical complaint,
severity and acuity,
length of stay and
payment methods,
mode of arrival.

Factors associated with
ambulance use were high
triage acuity; high-level illness
severity; death; requirement
for intensive care or operating
room admission; traffic
accidents; penetrating injuries;
falls; social insurance (Medicare
and Medicaid); arrival between
midnight and 8am; and age
over 64 years.

Ambulance utilisation is
associated with age, severity
of condition, arrival time and
payer status.

Trimodal distribution of
ambulance use associated with
age, rising geometrically after
65 years. Age group 85+ years
compared with 45–64 years
had utilisation 3.4 times higher,
transportation 4.5 times higher
and life-threatening incidents
5.2 times higher.

An ageing society will
produce increasing demands
for ambulance services for
medical conditions.

McConnel
19985
US

Retrospective descriptive
study of population and
EMS utilisation data over
one year.

Ambulance
utilisation by age
groups and for
life-threatening
emergencies.
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First author,
date and
country

Methods

Outcome
measures

Relevant results

Conclusions

McConnel
19996
US

Retrospective descriptive
study of population and
EMS utilisation data over
one year.

Utilisation compared
by age, ethnic group
and gender.

Unadjusted transportation
rates were highest for African
Americans across all age groups
and genders. Age and gender
standardised utilisation was
lowest for non-Hispanic whites.

There are differences in
ambulance utilisation by
different ethnic groups with
African Americans having a
utilisation rate three times
higher than non-Hispanic
whites. Further research is
required to understand if there
are differences in need for
services.

Svenson 20007
US

Retrospective observational
study of EMS transport
utilisation using data from
a state EMS information
system.

Utilisation per 1,000
population.
Sub-group utilisation
by age and poverty.

Mean use of EMS transport
per year was 51.7 per 1,000
population but there was wide
variation between communities
(range 11–139/1,000/year).
Highest user group was over
65 years, with utilisation
increasing exponentially with
age. Increased utilisation was
also associated with increasing
poverty, absence of a 911
service and absence of a county
hospital.

Ambulance transportation is
strongly associated with age
and also poverty. Differences
between communities make
it difficult to extrapolate
estimates of ambulance use
using a single community
measure.
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First author,
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Ting 20068
Australia

Before-and-after study
measuring ambulance
usage after the removal of
direct patient fees.

Path analysis
modelling of the
effect of age,
acuity and need
for admission on
ambulance users and
non-users for one
year before direct
fees were removed
and one year after.

In both years ambulance users
were older, more acutely ill and
had higher admission rates than
non-users. Ambulance users
were older, had higher acuity
of illness and higher admissions
in the before period. There was
a negative correlation between
ambulance use and severity
of illness after the removal of
direct payments.

Ambulance use increased
after patient fees were
abolished but illness severity
and admissions decreased.
Removing direct patient
costs stimulates ambulance
use and could lead to more
inappropriate use.

Probit modelling
of associations
between
ambulance use
and socioeconomic
factors and
respondents’ choice
for hypothetical
ambulance cases.

There was a 60% response
rate. Male respondents were
more likely to call an ambulance
for a non-emergency situation
than females, as were older
respondents. Possession of
a car and hesitation to use
ambulance services resulted
in lower numbers saying they
would call an ambulance for a
non-emergency.

Age, gender, income and
possession of a car all
influence the decision to
call an ambulance in a nonemergency situation.

Kawakami
20079
Japan

Population survey of
3,363 adults about
socioeconomic
characteristics, nonemergency ambulance use
and EMS.
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Peacock 200610
UK

Retrospective observational
study of ambulance
service call volumes and
population data for two
years (1997 and 2002).

Call rates,
population density,
deprivation scores
and age groups for
each of 27 service
areas.

There was a wide variation in
call rates per 1,000 population.
Significant positive relationships
were found between call
rates and deprivation and call
rates and population density.
Multivariable regression analysis
showed a weaker effect of
deprivation but not population
density.

Areas with high population
density have high ambulance
call rates not explained
by deprivation and the
relationship was not
confounded by age.

Peacock 200511
UK

Retrospective observational
study of London
ambulance service call
volumes for one week in
1989, 1996 and 1999.

Calls analysed by
time and day, age
and sex. Call rates
calculated using
age/sex population
estimates.

Emergency responses almost
doubled between 1989 and
1999 (response rate ration
1.91). The proportion of
out-of-hours calls increased
from 68.8% to 71.3%
(p=0.0003). Response rates
increased more for males
than for females and were
proportionately higher for
the group aged over 74
years but did not increase
disproportionately in this group.

Ambulance demand doubled
over 10 years in London. There
was no evidence of a greater
rise in demand for older
people. Increased demand is
not explained by demographic
changes.
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Wrigley 200212
UK

Retrospective observational
study of ambulance
dispatches in one English
ambulance service using
a stratified 14-day sample
each year for nine years.

Call volumes;
incident types;
source of call (999 or
GP urgent).

Calls increased by 73% over
nine years, reducing to 53%
after age standardisation. The
largest increase by call type
was sudden illness followed by
cardiac and breathing problems.
Calls for non-specific ‘collapse’
fell. GP calls remained constant
but calls from the public rose
from 11.8% to 20.1%.

Rises in demand cannot
be attributed to additional
GP calls. Patients and the
public use more specific
terminology to describe illness.
More research is required to
understand caller perceptions
of urgency and the influence
this has on demand.

Fewer than 1% of cases were
triaged as having the highest
level of need and 90% used the
ambulance service. Predictors
of ambulance use included age
over 65 years (prevalence ration
(PR)=2.92); triage score level
(1 or 2 PR=1.95, 3 PR=1.54);
diagnosis involving mental
(PR=4.29), nervous (PR=2.74)
or trauma (PR=2.33); and
insurance status (PR=1.54).
Relationship status was also a
predictor. Ethnicity, time of day
and gender were not associated
with usage.

Age and triage levels are the
key predictors of ambulance
usage but other demographic,
condition and insurance status
variables also have an effect.

Clark 199913
Australia

Prospective cross-sectional
study examining factors
predicting ambulance use.

Demographic, health
status, method of
arrival and insurance
characteristics for
10,229 patients
presenting to an ED
over four months.
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Wrigley 199914
UK

Literature review of
epidemiology and
demography of 999
ambulance calls.

Published evidence
relating to
explanations about
rise in demand for
999 ambulance
services.

A total of 10 relevant papers
were identified describing call
characteristics; socioeconomic
and demographic factors that
may influence demand; and
determinants of ambulance use.

Much of the published
evidence used different,
non-comparable methods
– for example in call type
classification – and provided
snapshots of workload
and call types rather than
longitudinal changes. Some
useful studies investigated
the effect of demographic
and socioeconomic factors
but these tended to be
context-specific. Variability
in methods and healthcare
systems make it difficult to
draw robust generalisable
conclusions about the reasons
for increases in demand.

Department of
Health 200915
UK

Review of evidence on
demand for ambulance
services and analysis of
routine data.

Description of factors
that characterise
demand for
ambulance services.

Four conditions falls, breathing
problems, unconsciousness and
chest pain accounted for 75%
of the increase in demand for
ambulance services between
2000/01 and 2007/08. There
have been proportionately
greater rises in the winter months
(October–December) than other
months.

Joint working between
ambulance services and PCT
commissioners is needed to
address the wide range of
factors that impact on demand
for emergency ambulance
services.
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Summary
There remains limited evidence that
provides any comprehensive explanation
of the reasons for increases in demand
for emergency ambulance services.
Associations have been described with
age (particularly increasing age), specific
condition types and socioeconomic
factors, with ability to pay and insurance
status as key factors, as well as public
understanding of what is and is not
an emergency. Increasing demand
is an international problem but an
understanding of the causes may
involve a combination of some general
factors, particularly ageing populations
and socioeconomic factors, and health
system-specific factors such as access
and methods of reimbursement. Much
of the research provides descriptions
of characteristics of ambulance service
workload or predictors of ambulance
usage at single time points. More recently,
in the UK a practical toolkit bringing
together these ideas has been developed
to help services manage demand.15
While these are useful for identifying
potential factors that influence demand,
they cannot answer the question about
their relationship to rising demand. The
small number of longitudinal studies
have provided some useful indicators of
influences but each has taken a different
focus so the individual and combined
influences of all the potential factors
which may have an impact on demand
remain elusive. The evidence available
suggests that the reasons for increasing
demand are complex and it is unlikely that
single time point, small-scale studies can
answer these questions. Future research
efforts should move towards large-scale,
longitudinal, international collaborative
studies which not only identify factors
that impact on demand but also show
how these change over time.
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Reviewers – Colin O’Keeffe and
Review 9
Suzanne Mason
Post-traumatic stress disorder
(PTSD) in ambulance staff
Background
Post-traumatic stress disorder (PTSD) is
a response to an acute traumatic event
or series of events which is characterised
by intrusive recollections, numbing of
responsiveness and sensitivity to stimuli
reminiscent of trauma.1 Emergency
ambulance staff are exposed to acute
traumatic events in their professional role
on a regular basis. Types of incident that
have been described as indicating high
stress situations include multiple casualty
incidents and deaths in children. There are
a number of predictors of PTSD described in
the literature which relate to the individual,
the event and the post-event period. A
discussion of these predictors is beyond the
scope of this report.

Aims

medical services. A comprehensive search
strategy was developed for MEDLINE,
Cochrane and NHS Centre for Reviews and
Dissemination (NHSCRD) databases, as
their search tools allowed such strategies
to be developed. In other electronic sources
such as Google and the National Research
Register, more simplified searches using
only selected keyword terms were used.
Other sources were identified through the
reference lists of identified articles.

Inclusion and exclusion criteria
Identified abstracts from the searches were
reviewed for suitability for inclusion in the
review. Primary studies or systematic reviews
evaluating prevalence or interventions for
PTSD were included. Abstracts that were
clearly descriptive and did not include an
evaluative element were excluded.

This review had two aims:

Data abstraction

1. to assess the prevalence of PTSD in
ambulance personnel.

The following data was abstracted from
included studies:

2. to assess the effectiveness of
interventions to treat PTSD in ambulance
personnel.

• authors;

Methods
Search strategy
Relevant literature was searched using
a number of electronic databases (see
the Annex) including MEDLINE and the
Cochrane Database of Systematic Reviews
and Controlled Trials Register. The search
was carried out by cross-referencing search
terms relevant to PTSD and emergency
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• year of publication;
• country;
• type of study;
• study population;
• methods;
• outcomes;
• sample size; and
• main results and conclusions.
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Results
Initial screening of abstracts resulted in 20
studies that fulfilled the inclusion criteria.
Of the 20 studies for which full text versions
were identified, eight were included. Twelve
studies were excluded because the full text
versions showed either that they were not
relevant to prevalence of or interventions
for PTSD, that they were descriptive studies
or that they did not include ambulance
personnel in their study samples. Table 9a
lists the studies relating to the prevalence
of PTSD; Table 9b lists those relating to
interventions for PTSD.
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Table 9a Prevalence of PTSD

CONTENTS

First author,
date and
country

Type of study,
population and sample
size

Methods

Outcomes

Main results

Conclusions

Bennett 20042
UK

Survey of ambulance
workers (paramedics
and emergency medical
technicians (EMTs)) –1,026
ambulance workers
sampled initially.

Questionnaires.

Prevalence of
PTSD on the
Impact of Event
Scale (IES).

A total of 617
questionnaires
completed (response
rate 60%); including
194 from EMTs and
380 from paramedics.

Rates of PTSD similar
to those reported in
other studies. Small
number of women
in survey means that
findings on relative
rates in men and
women should be
treated cautiously.

Two-thirds of sample
reported intrusive
work-related
memories.
Some 22% (95%CI
19–26) reported scores
indicative of PTSD.
Men had higher
prevalence than
women (x2 =4.67,
p<0.05).
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First author,
date and
country

Type of study,
population and sample
size

Methods

Outcomes

Main results

Conclusions

Jonsson 20033
Sweden

Survey of 500 ambulance
emergency crew members
(including medical
technicians, nurses).

Questionnaires
incorporating
IES and the
Post-Traumatic
Symptom Scale
(PTTS-10).

PTSD as defined
by IES cut-off
score of 20 and
PTTS-10 cut-off
score of 3 in
those reporting
exposure to a
traumatic event.

A total of 362
questionnaires were
returned (response rate
72.4%).

Emergency workers are
at risk of developing
PTSD in course of
everyday work, even
if not exposed to
major disasters. Risk
of under-reporting of
PTSD due to avoidance
behaviour and fear of
exposure.

In total, 223 reported
exposure to a
traumatic event.
Of 223, PTSD was
reported on PTTS-10
at 12% and on IES at
12%.

Alexander
20014
Scotland

Survey of 160 ambulance
personnel carrying out
accident and emergency
duties.

Questionnaire
including the
GHQ-28 and IES
for symptoms of
PTSD given to
those reporting
a personally
disturbing
incident in last
six months.

Subject scores
classified as low,
medium or high
on IES.

A total of 110 returned High levels of PTSD
the questionnaire
symptoms.
(69% response rate).
Responders comprised
40 paramedics and 70
ambulance technicians.
Some 90% of sample
had reported a
particularly disturbing
incident in previous six
months.
A total of 27 (30%)
reported high severity
scores on the IES.
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Type of study,
population and sample
size

Methods

Outcomes

Main results

Conclusions

van der
Ploeg 20035
Netherlands

Longitudinal questionnaire
design of 393 paramedics
and drivers from 10
ambulance services.

Ambulance
services selected
randomly.

PTSD symptoms
on the IES. Score
of 26 or higher
indicated PTSD.

A total of 221
personnel returned
questionnaires at time
1 (response rate 56%);
123 responded at time
2 (response rate 31%).

Social aspects of
work environment
are predictive of PTSD
symptoms. These
aspects include poor
supervisor support,
poor communication
and poor colleague
support.

Two time points
for questionnaire
measures.
Respondents
asked to record
disturbing
incidents in last
five years.
Common
work stressors
measured,
including
colleague
support and
supervisor
support.

A total of 187
personnel at time 1
and 112 at time 2
reported experiencing
at least one critical
incident and therefore
completed the IES.
Some 12% of
personnel reported
PTSD at time 1 and
13% at time 2.
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Regehr 20026
Canada

Questionnaire survey
of emergency service
organisation in Ontario
employing 800 paramedics.
86 of whom were surveyed.

Convenience
sample of
paramedics
who reported
exposure to at
least one critical
incident. IES
used to measure
PTSD.

PTSD as high or
severe score on
IES.

A total of 29.1% were
classed as scoring
high or severe on IES.
Of those who had
taken leave in the past
due to exposure to a
critical incident, 40%
had current high or
severe scores on IES
compared with 17.2%
of those not taking
leave (p<0.05).

Personality style
predicted those
personnel most likely
to take leave after
exposure to a critical
event.

Presence of full
PTSD or partial
PTSD on PCL-C
measure.

Full PTSD rate was
5.6%.

Low rates of PTSD
compared with other
studies likely to be due
to sample including
physicians (28%). Also,
high proportion of
military personnel are
ambulance workers.

Bell Object
Relations and
Reality Testing
Inventory
(BORRTI)
measured
personality
factors
hypothesised to
influence chronic
PTSD.
Berger 20077
Brazil

Questionnaire survey of 234
ambulance workers.

PTSD Checklist
– Civilian Version
(PCL-C).

Partial PTSD rate was
15%.

96

Table 9b Interventions for PTSD
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Methods

Macnab 20038
Canada

Randomised controlled
trial of three levels of stress
debriefing, conducted on
18 paramedics and EMTs
reporting critical incident
stress.

Participants
IES at three and
experiencing a
six months.
critical incident
and requesting
critical incident
stress support by
contacting a study
contact number
were randomised
to either mild,
moderate
or severe
intervention.
Questionnaires
measuring acute
stress reactions
mailed to
participants at
one week, three
months and six
months.

Outcomes

Main results

Conclusions

Severity of incident was Critical incident stress
categorised as mild,
debriefing (CISD) did
moderate or severe.
not appear to affect
stress symptoms.
A total of 12 subjects
completed forms, of
whom three (25%)
were involved in mild
events, five (46%) in
moderate events and
four (33%) in severe
events. There was no
correlation between
severity of incident,
level of intervention or
PTSD (score on IES).

Insufficient power to
demonstrate distinctions
between different levels
of intervention.
Widespread application
of CISD is not
supported by present
evidence.
Preventive strategies
such as stress
management need to
be explored, including
routines that encourage
adaptive behavioural
responses.
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Robinson 19939
Australia

Survey of 288 emergency
hospital workers, including
only 24 ambulance
personnel.

A total of 288
staff took part
in CISD sessions.
Sessions were
evaluated by a
questionnaire two
weeks after the
session.

Bespoke
questionnaire
to assess value
and impact of
debriefing for
participants on a
five-point scale.

Overall response rate
was 60%.

Exploratory study,
limited in scope. Further
research required.

Some 96% of
emergency services
personnel reported
reduction in stress
symptoms.

Crude measurements
used in questionnaires.

Description of
stress symptoms.
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Summary
Prevalence of PTSD
The studies in the scoping review reported
a high prevalence of PTSD, with most
reporting rates of around 20%. It is
possible that non-responders in the
studies may have been under-reporting
levels of mental health distress such as
PTSD due to the culture of the ambulance
service and worries over anonymity and
career progression. However, it is also
possible that responders were overreporting symptoms. It must be noted that
many of the measures used to quantify
PTSD symptoms were not diagnostic
scales (such as the IES) and therefore
the conclusions must be regarded
with caution. The present evidence on
prevalence needs to be developed so
that the disability associated with PTSD
symptoms is evaluated and the time
course of symptoms in relation to critical
events is measured. Research should
take into account organisational factors
that may exacerbate PTSD symptoms,
including poor supervisor support, poor
communication and poor colleague
support.5 Individual factors (personality
and coping mechanism) have also been
identified as potentially important.10
The relative impact of work-related and
individual factors in explaining variance in
PTSD between ambulance workers is not
known.

Interventions
This scoping review found few studies
that evaluated interventions for PTSD
in emergency ambulance personnel. At
present, CISD is the major intervention used
for this group. There is limited evidence
for use or effectiveness of debriefing
with emergency ambulance staff. The
small number of studies included were

methodologically flawed, with weak
elements including small sample sizes, no
controls, non-randomised allocation and
inadequate timing of the interventions.
Further studies are required to evaluate
efficacy of CISD and other interventions.
Any further studies should include an
element of randomisation to intervention
(CISD) and control groups, sufficient
sample size, extended follow-up and
adequate monitoring of the quality of the
intervention.11,12 In the absence of good
evidence for CISD interventions there
should be consideration given to further
preventive strategies, which may include
stress management routines that encourage
adaptive behavioural responses.13
References
1. http://allpsych.com/disorders/anxiety/
ptsd.html

CONTENTS

1
REVIEWS

2
3

2. Bennett, P., Williams, Y., et al. (2004).
Levels of mental health problems
among UK emergency ambulance
workers. Emergency Medicine Journal,
21, 235–236.
3. Jonsson, A., Segesten, K. and Mattsson,
B. (2003). Post-traumatic stress
among Swedish ambulance personnel.
Emergency Medicine Journal, 20,
79–84.
4. Alexander, D. A. and Klein, S. (2001).
Ambulance personnel and critical
incidents: impact of accident and
emergency work on mental health and
emotional well-being. British Journal of
Psychiatry, 178, 76–81.
5. van der Ploeg, E. and Kleber, R. J.
(2003). Acute and chronic job stressors
among ambulance personnel: predictors
of health symptoms. Occupational &
Environmental Medicine, 60(Suppl 1),
i40–i46.

99

6. Regehr, C., Goldberg, G., et al. (2002).
Posttraumatic symptoms and disability
in paramedics. Canadian Journal of
Psychiatry – Revue Canadienne de
Psychiatrie, 47, 953–958.
7. Berger, W., Figueira, I., et al. (2007).
Partial and full PTSD in Brazilian
ambulance workers: prevalence and
impact on health and on quality of life.
Journal of Traumatic Stress, 20,
637–642.
8. Macnab, A., Sun, C. and Lowe, J.
(2003). Randomized, controlled trial
of three levels of critical incident stress
intervention. Prehospital and Disaster
Medicine, 18, 367–371.
9. Robinson, R. and Mitchell, J. (1993).
Evaluation of psychological debriefings.
Journal of Traumatic Stress, 6(3), 367–
380.
10. Sterud, T., Ekeberg, ø. and Hem, E.
(2006). Health status in the ambulance
services: a systematic review. BMC
Health Services Research, 6, 82.
11. Bledsoe, B. E. (2003). Critical incident
stress management (CISM): benefit or
risk for emergency services? Prehospital
Emergency Care, 7, 272–279.
12. Wagner, S. L. (2005). Emergency
response service personnel and the
critical incident stress debriefing debate.
International Journal of Emergency
Mental Health, 7, 33–41.
13. Smith, A. and Roberts, K. (2003).
Interventions for post-traumatic stress
disorder and psychological distress in
emergency ambulance personnel: a
review of the literature. Emergency
Medicine Journal, 20, 75–78.

100

Review 10
Workforce safety and hazards
when attending emergency calls

Reviewer – Emma Knowles

Background
Healthcare professionals are exposed to a
wide variety of physical and psychological
hazards while undertaking their daily work.
Much of the UK evidence-based literature
focuses on nursing staff, while the media
tends to focus on the headlines of ‘violence’
(“Violence costs NHS ‘£100m a year’”1
and “Police to patrol with paramedics”2) or
‘emotional stressors (“‘Stressed’ paramedic
wins damages”3).

This scoping review will attempt to draw
on empirical data relating to the physical
hazards and safety of ambulance crews
when attending emergency calls.

Methods
Relevant literature was identified by
searching the databases identified in the
Annex.

There are obvious potential hazards that are
inherently related to the nature of attending
emergency ambulance calls:

The search was performed by crossreferencing the terms ‘safety management’,
‘safety’, ‘risk assessment’ and ‘hazards’, and
with ‘ambulance’ and ‘EMS’ (emergency
medical services).

• There is an increased risk of road
accidents due to high speeds while
responding to an emergency call.

Other relevant sources were identified
through reference lists of the papers
examined.

• Healthcare professionals may attend
emergency calls where there is danger
at the scene – either human danger
(exposure to violence) or non-human
danger (for example unstable conditions
arising from a road traffic accident, such
as broken glass or danger from damaged
vehicles).

During the initial search of databases,
inclusion criteria were:

• Ambulance crew will lift and move
patients, which may lead to injuries
resulting from trips or falls or longer-term
physical problems such as back problems.

• both peer reviewed and non-peer
reviewed articles – it was felt that nonpeer reviewed articles may have evidencebased literature listed in the reference
sections.

Ambulance trusts may record safety
incidents locally. However, a national
dataset that provides information on the
overall number of ‘safety’ incidents that
occur does not currently exist. Therefore
it is difficult to gauge if ambulance
workforce safety issues are a significant
problem in the UK.
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• journal articles that were published in the
English language;
• journal articles published after 1995
– it was felt that fifteen years was a
reasonable cut-off date for studies
relevant to this particular theme; and

Initially, the search focused on UK-based
evidence, but it became apparent that this
would result in very little evidence so the
search was extended to US articles.
In addition, the search was also widened to
incorporate ‘research in progress’ in order to
identify research that had not yet reached
journal publication stage.
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Table 10 Evidence-based results

First author,
date and
country

Methods

Outcomes

Relevant results

Calland 20064
UK

Commentary.

Overview of personal
Major cause of injury is the
safety at incident sites. failure to perceive the risk until
it is too late.
Most common cause of rescuer
death is having own crash en
route, and most common cause
of injury, after muscle strain, is
being cut by broken glass.

Price, 20065
UK

Semi-structured
interviews with
20 experienced
paramedics.

Paramedics’ accounts
of the effects on
patient care and on
their own health and
safety of attempts to
meet the eight-minute
response target.

Conclusions

Training is required to perceive
risks and provide skills to
manage risk.
No consistency between services
as to what constitutes necessary
personal protective equipment.

Staff report increased prevalence Strategies to meet targets are
of musculoskeletal pain as a
compromising health and safety
result of sitting in a vehicle that
of workforce.
was deployed on standby with
the aim of improving response
time targets.
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Relevant results

Conclusions

Saunders 20036
UK

Structured postal
questionnaire of 200
members of general
public.

Assessment of
frequency and
consequences of
interactions between
public road users
and emergency
ambulances.

Lights and sirens had limited
effectiveness in alerting public
of approaching ambulance.

Most participants interacted
with emergency ambulances
in a positive manner, but a
significant number found such
interactions difficult to handle.

In most cases public move their
vehicles to allow passage of
emergency ambulance using
lights and sirens.

Maguire 20058
US

Systematic review.

Retrospective review
of injury records
among EMS personnel
in two urban
ambulance agencies.

Exploration of the
literature on health
problems and workrelated and individual
health predictors
in the ambulance
service.

Two studies suggested that
ambulance workers had a
higher risk of mortality and
fatal accidents than the general
public.

Epidemiology of
occupational injuries
among EMS workers,
calculation of injury
rates and comparison
of findings with other
occupational groups.

Injury rate of 34.6 per 100 fulltime workers per year.

Different case definitions made
it difficult to compare across
studies.

Few studies investigated
physical health, especially
musculoskeletal complaints, of
workforce.

“Sprains, strains and tears” was
leading category of injury.
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One third of participants found
such interactions to be stressful.
Sterud 20067
Norway
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Injury rates for EMS workers
were higher than rates reported
for workers in other industries.
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Maguire 20029
US

Descriptive
epidemiology of
occupational fatalities
among EMS personnel
using three national
fatality databases.

Fatality rates among
EMS providers
compared with those
of other emergency
services and the
general population.

Annual fatality rate of 12.7 per
100,000 EMS workers.

Fatality rate exceeded that of
general population and compare
with that of other emergency
service workers.

Mechem 200210
US

Retrospective analysis
of occupational
injuries in a large fire
department-based
EMS system.

Nature and frequency
of injuries resulting
from assaults on
paramedics and
firefighters.

Some 4% of all injuries were
caused by assaults.

Injuries resulting from assault
were uncommon but the impact
of such incidents does warrant
the development of policies/
procedures to minimise these
incidents.

Retrospective analysis
of fatal ambulance
crashes between 1987
and 1997.

Crash demographics,
crash configuration,
vehicle description,
crash severity, and
ambulance operator
and vehicle occupant
attributes.

Total of 339 crashes resulted in
405 fatalities and 838 injuries.
Majority were during emergency
use.

Kahn 200111
US

Majority of assaults occurred
during patient care. Assaults
resulted in need for medical
attention and lost time from
work.

Most crashes resulted in one
fatality, who was not in the
ambulance.

Crashes and fatalities were more
likely to occur during emergency
use and at intersections.
Greater burden of injury fell on
people who were not in the
ambulance.

In the ambulance, most serious
injury was sustained in rear
compartment and to occupants
who were improperly restrained.
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Summary
Overall, there is a distinct lack of evidence
that highlights physical safety issues among
the UK ambulance workforce. Evidence
originating from the UK did not focus
primarily on safety/hazards when attending
emergency calls but highlighted findings
that were relevant to this review. One study
found that staff reported musculoskeletal
problems as a result of sitting in their
vehicle on standby as part of an effort
to improve response time targets,5 while
another found that the public’s behaviour
when faced with “lights and sirens” could
have an impact on the safety of crews
when attending an emergency call.6 Given
that some members of the general public
report that interactions with emergency
ambulances are “difficult to handle”, and
because driving at high speed will inevitably
increase the risk of an ambulance being
involved in a road traffic accident, it may
be worth examining whether a ‘lights and
sirens’ response is appropriate in all cases. A
review of advanced medical priority dispatch
system (AMPDS) codes and subsequent
patient disposal/outcomes may be useful in
confirming that calls are assigned the most
appropriate prioritisation, and therefore the
correct level of ambulance response.
Research studies that relate specifically to
the safety of the ambulance workforce have
been undertaken in the UK. Two research
studies were described on the National
Research Register as being completed in
200212 and 200013 but no evidence of
subsequent academic dissemination could
be found.
Interest in the area of ambulance safety/
personnel safety is much more prevalent
in the US. Many of the articles that were
identified following the initial search
were derived from the US and focused
on commentaries regarding local issues/
initiatives rather than evaluation studies.
The commentaries focused on the design

of the patient compartment (including the
use of a safety harness) and driving skills,
rather the dangers of accidental injury on
scene or violence directed towards crews.
Evidence-based US studies found that EMS
workers had higher rates of occupational
injury and death when compared with
the general public. However, a systematic
review concluded that there were some
uncertainties regarding the coding
of injuries and estimates of the total
number of ambulance workers. Studies
undertaken to understand the causes of
injury/fatalities report the causes being
predominantly ambulance crashes rather
than assault. Whether the issues raised in
the US are transferable to the UK system
is questionable given the operational
differences between the UK and the US.
Given the lack of UK evidence, national
implementation of a database recording
all ‘safety’ incidents/physical injury within
ambulance trusts is recommended. This
will enable us to establish if the issue of
physical safety when attending emergency
ambulance calls is apparent in the UK and
warrants further investigation.
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Initially, ideas regarding appropriate data
to collect need to be collated. Examination
of ambulance service incident report forms
and interviews with ambulance trust
personnel would inform the development
of the database. At a minimum, the dataset
would include:
• time of day of the incident;
• type of incident (violence/vehicle safety/
driving incident/accidental injury on
scene);
• injury to persons not in the ambulance;
• type of injury resulting from the incident;
and
• work days lost as a result of injury.
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If, after collation and analysis of this
information, it was found that physical
safety issues were of concern, it would
then be beneficial to look in more detail at
potential gaps in knowledge and undertake
evidence-based evaluation.

6. Saunders, G. and Gough, A. (2003).
Emergency ambulances on the public
highway linked with inconvenience
and potential danger to road users.
Emergency Medicine Journal, 20,
277–280.

Search terms used

7. Sterud, T., Ekeberg, Ø., and Hem, E.
(2006). Health status in the ambulance
services:a systematic review. BMC
Health Services Research, 6, 82.

Seven relevant articles were found using
reference lists only, indicating that the
search terms employed were not able to
effectively identify relevant literature.
For a systematic review suggested keywords
are: ‘occupational safety’, ‘accidents’,
‘violence’ and ‘wounds and injuries’.

Conclusion
There is no solid body of evidence regarding
the safety and hazards when responding
to an emergency ambulance call in the UK.
Implementation of a national database
recording safety incidents in the UK should
be the first step in helping to understand
whether this issue is of significance.
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Review 11
Equality of access

Reviewer – Alicia O’Cathain

Background

Methods

The focus of this scoping exercise is on
differences in access to and use of services,
particularly the 999 ambulance service.

Search strategy

Access can be measured by considering
provision of services for different
populations. Equality of access to
emergency services is most likely to differ by
geography, particularly rural versus urban
differences.
Use of services is similar to the focus
of the scoping exercise that covers the
epidemiology of demand (review 8); that
is, rates of service use by different groups.
Inequality of use is likely to differ by
geography, age, sex, socioeconomic group
and ethnicity.
The term ‘inequality’ indicates differences,
variations and disparities between different
groups. ‘Inequity’ refers to those inequalities
in health that are deemed to be unfair,
unacceptable or related to some form of
injustice.1
For this scoping exercise, the focus is on
variation in provision and use related to
need; that is, identifying groups of people
who use ambulance services more or less
than other groups with similar health needs.

All databases listed in the Annex were
searched using the terms ‘ambulance’. If
fewer than 50 hits were obtained within
a database, titles of projects were read
to identify relevant publications. If more
than 50 hits were obtained within a
database, the terms ‘equity’ and ‘equality’
were searched within these hits. A more
sophisticated approach was taken within
MEDLINE; this database was searched
over the past 20 years using the terms
‘emergency medical services OR ambulance
OR pre-hospital care’ AND ‘equity OR
equality’. A 20-year period was used
because of a priori concerns about the lack
of evidence for this topic.
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Results
Ten papers were identified, mainly
in MEDLINE.

Access
Geographical variation in provision can
lead to differences in access to services
in the population. Population access has
been studied in the US and has shown that
people without access to trauma centres
within 45–60 minutes’ travelling time lived
mainly in rural areas.2
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Use
Urban v rural
Three papers were found that explored
the urban/rural use of emergency medical
services (EMS). Two studies, in Norway and
Taiwan, found that the use of EMS was
lower in rural than in urban areas.3,4 Users
in rural areas were also less likely to have
interventions in the ambulance.4 Urban and
rural differences have also been studied for
the specific symptom group of chest pain.
The characteristics of patients with chest
pain transported to hospital by ambulance
were found to be different from those
transported in other ways.5 The analyses
were undertaken separately for urban and
rural areas and few differences found.
Case-mix was different in urban and rural
areas and not necessarily adjusted for.
Therefore these papers say little about
inequity.
Age
Older and younger children were compared,
and fewer younger children (aged under 5)
received interventions than older children,
with some adjustment for severity of case.6
Other papers were not relevant,7 focused
only on increase in demand8 or differences
in demand,9 could not be obtained,10 or
were letters.11

Summary
There is some evidence that rural
populations have less access to services than
urban populations, although further work is
needed on case-mix adjustment.
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Table 11 Equality of access

First
author,
date and
country

Type of
study

Study
population

Methods

Outcomes

Sample
size

Main results

Conclusions

Branas 20052
US

Crosssectional
study using
routine data

General
population

Three
databases
showing
geographical
co-ordinates
of services
and
population
densities

Population access:
percentage of
population who
reach trauma
centres (TCs) in
45–60 minutes.

US
population

69%–84% had access to
TCs in 45–60 minutes.

Rural populations
have less access to
TCs in the US than
urban populations.

Most people without
access lived in rural areas.

CONTENTS

1
REVIEWS

2

Land area access:
percentage of land
area reachable
within certain time.
Role of helicopters.

Herlitz 20065
Sweden

Follow-up
of cohort
of hospital
admissions

Chest pain
patients

Routine data
sets

Use of ambulance.
Death in five
years.

2,700

More people used an
ambulance in urban areas
than in rural areas (36%
versus 44%).
Older people and those
with a medical history
were more likely to
use an ambulance; this
pattern was the same
in both rural and urban
areas.

People transported
by ambulance are
different from
those transported
in other ways.
There are few
differences
between those
from urban areas
and those from
rural areas.

3

People were more likely
to die within five years if
they were transported by
ambulance.
109

First
author,
date and
country

Type of
study

Study
population

Methods

Outcomes

Sample
size

Main results

Conclusions

Huang 20014
Taiwan

Crosssectional
study
of three
services

Ambulance
users

Routine
data sets

Call volume.

Population

Call volume per 100
population was higher in
urban than in rural areas.

Pattern of
ambulance use is
different in urban
and rural areas in
Taiwan.

Suruda 19996 CrossUS
sectional
study of one
system

More interventions
undertaken in urban area
and more non-transport
calls.
Children aged Routine
0–17 using
data record
an ambulance linkage
study

EMS response
times, scene times
and interventions.

Children
aged 0–17

Response times and
scene times similar
for 0–4-year-olds and
5–17-year-olds.
Interventions less
frequent in younger age
group: 54% versus 76%.

Vaardal
20053
Norway

Prospective
General
observational population
cohort
and EMS
users

Routine data

Geographical
differences in use
of emergency
number.

385,000
general
population
1,035
scenes

Use of emergency
number differed by
geography: lower use
associated with higher
distance to travel.

Younger children
are less likely
to receive
intervention than
older children.

Lower use of
emergency
number in rural
areas than in
urban areas.
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3

Study methods

Background
One of the recommendations of the
Department of Health’s (DH’s) 2005 review
of ambulance services in England, Taking
Healthcare to the Patient: Transforming
NHS Ambulance Services was that: “The
Department of Health should commission a
programme of work to build the evidence
base for pre-hospital and out of hospital
care.”1 Pre-hospital and out-of-hospital care
involves an enormous number of interrelated
issues concerning what care should be
provided, how it should be provided and by
whom. In addition, having identified ‘best
practice’, there are also issues regarding how
the quality of care and provider performance
should be measured. The evidence base for
pre-hospital and out-of-hospital care is not
therefore just about implementing efficacious
and cost-effective clinical interventions but
is also concerned with identifying efficient
and effective models of service delivery and
robust and reliable methods of performance
measurement that allow assessment of the
extent to which clinical and service delivery
objectives are actually realised.
The wide range and scope of issues that
relate to building the evidence base for
pre-hospital and out-of-hospital care requires
some form of systematic assessment that
identifies important gaps in knowledge. Once
these have been identified, some means of
prioritising the importance of these gaps is
required so that DH can make appropriate and
timely choices in developing a programme
of research. This project has been designed

to support the process of identifying the
research priorities for pre-hospital and
out-of-hospital care and provide the
information required for further development
of a research programme.

Objectives
In 2007, DH commissioned the 999 EMS
Research Forum to conduct a prioritisation
exercise to identify research topics that were
relevant to pre-hospital care. Potential topics
were identified and a meta-review carried
out to establish the current evidence base.
A Delphi consultation was then conducted
and topics were scored, following which a
list of research priorities in the field of
pre-hospital care was established, ranked in
order of importance.2 A total of 96 topics
were generated, grouped into five broad
themes:
1. access to pre-hospital care: call handling
and dispatch;
2. access to pre-hospital care: the 999
emergency response;
3. management/operations of pre-hospital
services;
4. treatment in the pre-hospital environment:
alternatives to ambulance response or
transportation to A&E; and
5. treatment in the pre-hospital environment:
clinical interventions.
The aim of this work is to build on the
findings of the prioritisation exercise and
generate a short, definitive list of the most
112

important and pressing research topics for
pre-hospital and out-of-hospital care that
will have a direct impact on the achievement
of DH policy initiatives in this area of service
delivery. The objectives are to:
• use the 999 EMS Research Forum work as a
starting point and identify a list of research
topics for further detailed appraisal, taking
into consideration any current, ongoing
research and the relevance of the topics to
DH policy for urgent and emergency care;
• appraise the current evidence for each
topic, including the quality of the evidence,
limitations and knowledge gaps;
• construct a summary matrix linking the
appraisal findings, policy objectives and
a quality score to rank topics in order of
importance; and
• produce a prioritised list of research topics
to inform any future programme of research
for pre-hospital and out-of-hospital care.

Methods
The project has been conducted in three
stages:
1. refinement of the list of potential research
topics to a manageable number for
further assessment;
2. rapid scoping reviews of agreed topic
areas to assess the current evidence base
and identify knowledge gaps; and
3. quality and relevance assessment to
generate a final prioritised list of research
topics.

Refinement of potential research
topics
The 999 EMS Research Forum prioritisation
exercise identified 96 research topic areas
relevant to pre-hospital and out-of-hospital
care. Not all of these topics were considered
priorities – for example some items were

considered to already have been adequately
researched and others, while acknowledged
to be important, were considered to be highly
specific and specialised and therefore relevant
to only a small number of individuals. The
aim of stage 1 was to refine and rationalise
this list. This process was undertaken by the
project steering group comprising:
• the project lead at the University of
Sheffield (Janette Turner);
• members of the DH ambulance policy team
and the DH emergency and urgent care
team;
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• members of the DH innovation and
information team; and
• the chair of the National Ambulance
Research Steering Group (Professor Niro
Sirawardena).
Early on in the process the steering group
took the decision to exclude clinical topics
from this exercise as, although it was
recognised that these are important, the focus
for this study was topics relevant to policy
development and implementation and service
delivery. In addition, other research funding
sources are available to support clinical
research topics.
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Removing clinical topics reduced the list of
potential topics from 96 to 50. For these
topics, related current or planned research
was identified to avoid duplication of effort.
Research in progress was also considered in
the 999 EMS Research Forum work and we
used these findings and updated them to take
into account any newly commissioned work.
This was done by:
• interrogating the National Research
Register and the National Institute for
Health Research website to identify relevant
research using the following key search
terms: ‘ambulance services’, ‘pre-hospital
care’, ‘out-of-hospital care’, ‘paramedics’,
‘emergency care’ and ‘urgent care’; and
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• conducting a short survey of all English
ambulance trusts and academic units
involved in emergency and pre-hospital care
research to identify any research that may be
in the process of being carried out but not
funded by one of the major funding bodies.
The response rate from ambulance services
was poor, with only two services returning
completed surveys. Details of current and
planned research were provided by Swansea
University and Coventry University and these
supplemented the list of related research
being conducted by the research team at the
University of Sheffield.
The 50 non-clinical topics were then reviewed
by the project steering group. The discussions
were guided by a number of principles
about the focus of research that would be
appropriate for a DH programme:

The list of 50 topics considered by the steering
group was categorised under six headings:
• Emergency medical services (EMS)
workforce;
• EMS organisation;
• access, demand and patient perspectives;
• EMS operations – triage and assessment;
• EMS operations – response; and
• information and performance measurement.
The full list is given in Table 3.1.
From this assessment, 18 topics were agreed
for further evidence review. Some similar topic
areas were merged into a single topic. The
final list of agreed topics is given in Table 3.2.

• the fit with current DH policy initiatives
– the primary focus was the policy
recommendations of Taking Healthcare
to the Patient, but relevance to the most
recent policy initiatives was taken into
account, including in relation to the NHS
Next Stage Review High Quality Care for All.3
• likelihood of inclusion in other related DH
workstreams;
• an emphasis on NHS services; and
• the potential to produce evidence that
can then be used to change and improve
services and hence have some practical
application.
Also taken into account were:
• the ranking of importance as determined in
the prioritisation exercise; and
• any current or planned research in each
topic area.
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Table 3.1 Initial potential topics considered for a pre-hospital care research
programme
999 EMS
Research
Forum rank

Topic area
EMS workforce

12

Training of paramedics in primary care skills

34

Skills and competencies in the EMS workforce

37

Effectiveness of community resuscitation schemes

39

Costs and benefits of provision of basic life support and defibrillation by
other emergency services, e.g. fire, police

45

Occupational stress and post-traumatic stress in ambulance personnel:
prevalence and effectiveness of interventions

54

Costs and benefits of first responder schemes

55

Use of doctors in pre-hospital settings, e.g. rapid response vehicles,
helicopters

67

Workforce safety – hazards in attending emergency calls

70

Skills requirement of air ambulance medical staff (e.g. paramedics,
doctors)
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EMS organisation
35

Effectiveness and efficiency of the current model (post re-organisation) of
ambulance services

47

Impact of public access defibrillators

49

System benefits and costs of helicopter ambulance operations

53

Services that should be part of EMS Resources that should be provided

62

Management/operations of pre-hospital services: working across service
boundaries

78

Single contact point (i.e. one telephone number) for unscheduled or
emergency care

79

Leadership in EMS

91

Managing change in EMS, e.g. service re-organisation, service
development
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999 EMS
Research
Forum rank

Topic area
Access, demand and patient perspective

6

Developing interventions to appropriately manage the increase in 999 calls

16

Causes and epidemiology of the rise in demand for emergency calls

26

Variations and inequalities in access

38

Understanding how services are being used

66

Service user decision making when choosing how to access services

69

Priorities of service users related to emergency and unscheduled care

74

Effects of changing GP contracts on unscheduled care services

87

User participation and involving patients in the planning of emergency care

93

Effectiveness of publicity campaigns for appropriate use of the 999 service
EMS operations – triage and assessment

14

Development and validation of clinical assessment systems (including
decision support tools) for triage by need and urgency

24

Effectiveness and availability of telephone advice for non-urgent 999
callers

56

Issue of who should triage in the ambulance call centre (e.g. nurses,
paramedics etc.)
EMS operations – response

9

Alternatives to ambulance response or transportation to A&E for stroke

11

Alternatives to ambulance response or transportation to A&E – issue of
who should get treated where and by whom: 999, A&E, minor injuries
units (MIUs), NHS Direct, GP out-of-hours services

17

Alternatives to ambulance response or transportation to A&E: falls

19

Alternatives to ambulance response or transportation to A&E: asthma and
respiratory failure due to chronic obstructive pulmonary disease

23

Alternatives to ambulance response or transportation to A&E: cardiac
patients for primary interventions
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999 EMS
Research
Forum rank

CONTENTS

Topic area

28

Alternatives to ambulance response or transportation to A&E: major
trauma

29

Alternatives to ambulance response or transportation to A&E: paediatric
patients

30

Alternatives to ambulance response or transportation to A&E: chronic
conditions

42

Alternatives to ambulance response or transportation to A&E: mental
health

57

Alternatives to ambulance response or transportation to A&E: patients
with hip fractures

58

Alternatives to ambulance response or transportation to A&E: minor
treatment centres

75

Alternatives to ambulance response or transportation to A&E:
hypoglycaemia

52

Effects of helicopter ambulances on health outcomes for seriously injured
patients

64

Issue of how helicopters can best be targeted to serious blunt trauma

84

Evaluation of telephone instructions (for whom to whom?) for on-site care
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Information and performance measurement
1

Development of EMS performance measures other than response times
for use in performance management, audit and research

5

Methods for combining information on pre-hospital care and patient
outcomes across ambulance service and other healthcare organisations

25

Data collection – issue of what should be in the EMS patient report form
and how it should be collected

61

Costs and benefits of registries, e.g. for cardiac arrest, diabetic patients,
Myocardial Ischaemia National Audit Project (MINAP), etc.

63

Costs and benefits of a national electronic patient report form

81

Integration of clinical assessment systems across services
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Table 3.2 Agreed list of research areas for further evidence review
1. Understanding the EMS organisation
1a Services that should be part of an EMS/pre-hospital care system that can manage high
demand and varied case-mix
1b Epidemiology of demand and causes for increased use
1c Managing change in EMS, e.g. service re-organisation, service development, working
across service boundaries
2. Understanding how services are being used
2a Patient priorities and decision making when choosing to access services, and effectiveness
of publicity campaigns
2b Involvement in planning of emergency care
2c Equality of access
3. EMS workforce
3a Workforce development and understanding the range of skills and professionals needed
to provide the pre-hospital care system
3b Prevalence of post-traumatic stress disorder (PTSD) in ambulance personnel and
effectiveness of interventions
3c Safety and hazards in attending emergency calls
4. Patient assessment and management
Evaluation and monitoring of safety and effectiveness, including error rates, near misses and
patient outcomes, for the following:
4a Control room, including telephone advice
4b Near patient
4c Non-transportation protocols
5. Alternatives to ambulance response or transportation to A&E
5a Issue of who should get treated where and by whom: 999, A&E, MIU, NHS Direct, GP
out-of-hours services. Map to whole pre-hospital care system and for the following
specific patient groups:
5b Paediatric patients
5c Chronic conditions
5d Mental health
6. Information and performance measurement
6a Further development of outcome-based performance measures linked to (4) above
6b Development of integrated information systems within and across services to support (4)
and (6a) above
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Evidence reviews
The next stage was to conduct more detailed
reviews of current evidence for each of the
final agreed topic areas. Clearly it was not
possible to conduct a full systematic review
for the 18 topics within the timescale and
resources available for the project. Instead
we have conducted scoping reviews that
allow identification of relevant literature and
a rapid assessment of the evidence using
the principles set out in the Rapid Evidence
Assessment (REA) toolkit, available at:
www.gsr.gov.uk/professional_guidance/
rea_toolkit/what_is_an_rea/methods_for_
reviewing_evidence/index.asp

care, including doctor-based services such
as those found in some European countries.
Other parts of the emergency care system
(A&E, primary care, MIUs, etc.) were not
considered unless it was in the context of a
relationship with ambulance service delivery,
such as ambulance personnel referring
patients to other parts of the system as part
of their patient management.

A preliminary assessment of evidence has
already been made by ‘reviewing reviews’ for
the 999 EMS Research Forum prioritisation
exercise. The reviews for this project have
considered these evidence reviews and have
also built on this assessment by conducting
literature searches to identify any new
evidence published since the prioritisation
exercise work was carried out.

• Research evidence was confined to the
results of evaluative-type studies that have
measured, for example, if something works
and how well it works, have assessed
impact on service delivery and patient care
or have provided an understanding of why
services operate or are used in a certain
way (e.g. how patients choose to access
services). Descriptive work (e.g. reports) that
simply described changes or service delivery,
with no measure of impact or effect of
change or understanding of the processes,
were not considered. Primary research that
provided evidence of effectiveness, safety
or understanding of a subject area was
included, however.

The Information Resources Group at the
School of Health and Related Research
(ScHARR), University of Sheffield, developed
a template to guide the literature searches,
which included:

• Because pre-hospital care has developed
and changed significantly in the recent
past, a cut-off of 15 years was set to retain
context and applicability to present-day
operations.

• key evidence databases (see the Annex);

Definitions of the main subject areas were
also supplied to provide focus for the reviews.
These were as follows:

• alternative information sources to identify
relevant ‘grey literature’; and
• suggestions for key search terms to
structure search strategies.
To ensure consistency in the evidence review
process, structured guidelines were provided
to reviewers. The principles for evidence
review were as follows:
• The focus was pre-hospital care, which in
the UK is the ambulance service but which
internationally may be referred to as EMS
and includes any provider of pre-hospital

CONTENTS

1
REVIEWS

2
3

1. Understanding the EMS organisation
– this refers to ambulance service/EMS
workload and case-mix; evaluation of
different models of service organisation,
with an emphasis on what appears to
work and what does not work in order to
meet and manage demand for emergency
ambulance services; the challenges
that changing services can bring; and
evaluation of strategies to overcome
barriers and implement change.
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2. Understanding how services are
being used – the focus is patients and
empirical evidence of differences in
access, how patients choose to access
services (particularly the 999 service)
and any studies that may have been
carried out where patients have been
involved in planning services and where
assessment has been made of success or
otherwise of this strategy. Descriptions
of why or how patients access services
or arguments about whether or not they
should be involved in planning (e.g. in
policy documents) without any analysis
or attempt to explain and understand the
processes were not included.

A total of 11 evidence reviews were
conducted to assess the 18 agreed topic
areas. Some items were considered in a single
review; for example, all of the items within
the topic area of alternatives to ambulance
transportation were considered within a
single review. All reviews were carried out by
academic staff within ScHARR.

3. EMS workforce – this is concerned
primarily with ambulance personnel
and their developing role in a changing
emergency care system and the
occupational hazards they face. This can
be extended to include other groups such
as doctors or volunteers but only where
they provide an ambulance service (i.e.
they work within the ambulance service
or their deployment is managed by the
ambulance service).

• quality of evidence and knowledge gap;

Assessment of evidence reviews
The final stage was a quality and relevance
review of the 18 potential research topics.
A simple scoring system was developed,
taking into account each of the following
three factors:

• research in progress; and
• policy relevance.
The scores are explained in Table 3.3.

4. Patient assessment and management
– the focus here is not on the assessment
systems themselves but on processes to
monitor safety and effectiveness which
can identify risks, errors or duplication.
5. Alternatives to ambulance response
or transportation to A&E – this refers
to empirical evidence where alternative
transportation protocols have been tested.
6. Information and performance
measurement – this includes
performance measures already in use
(this can be broadened to look at what
happens internationally) and empirical
work describing development and
testing, including efforts to link different
data sources.
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Table 3.3 Scoring system for assessing research priorities
Score

Evidence

Research

2

Other evidence or no
evidence – question
unanswered.

No current related research Further research essential
identified.
for policy development
and implementation and/
or to assess policy impact.

1

Class 2 evidence* or some
gaps in understanding of
topic area.

Related research in
progress which may
improve evidence but will
not wholly answer the
questions.

Further research
would enhance policy
development.

High-quality class 1
evidence** available –
no gaps.

Research specific to the
topic area already under
way or no longer required.

Evidence of interest
but not essential for
policy development or
implementation.

0

* Other empirical work, e.g. controlled observational, before-and-after cohort studies
** Systematic review or randomised controlled trial

The scoring system was applied to each of
the 18 agreed topic areas and considered by
the steering group. Adjustments were made
following review of the summary conclusions
of each evidence review and discussion of
scores for policy relevance of each item and
a final ranked table constructed. This is given
in Table 3.4. For purpose of this document,
reviews with total scores of 6 (highest
research priority) have been colour-coded
red; those with scores of 5 and 4 amber and
yellow respectively; and those with scores of 3
(lowest research priority) green – see diagram
on page 2.
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Table 3.4 Ranked scores for 18 potential pre-hospital care research topics
Evidence

Research

Policy

Total

2

2

2

6

2

2

2

6

Patient priorities and decision making when
using EMS and the effectiveness of publicity
campaigns in influencing patient behaviour
(review 3)

1

2

2

5

Managing change resulting from service
re-organisation, service development and
working across service boundaries in EMS
(review 4)

1

2

2

5

What services and skills should be part of
an EMS/pre-hospital care system that can
manage high demand and varied case-mix,
and understanding the range of skills and
professionals needed to provide the prehospital care system (review 5)

1

2

2

5

Equality of access (review 11)

1

2

2

5

Asthma

2

2

1

5

Chronic conditions

2

2

1

5

Non-transportation and alternative destinations

1

1

2

4

Paediatrics

1

2

1

4

Mental health

1

2

1

4

Information and performance measurement
(review 6)

1

1

2

4

Near patient (review 7.2)

1

1

2

4

Non-transportation (review 2)

1

1

2

4

Epidemiology and understanding of demand
for 999 ambulance services (review 8)

1

1

2

4

Patient involvement in planning of emergency
care (review 1)
Alternatives to ambulance response or
transportation to A&E (review 2):
Whole-system mapping

Alternatives to ambulance response or
transportation to A&E (review 2):

Patient assessment and management:
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Evidence

Research

Policy

Total
(Cont)

0

1

2

3

Prevalence of PTSD in ambulance personnel
and effectiveness of interventions (review 9)

1

2

0

3

Workforce safety and hazards when attending
emergency calls (review 10)

1

2

0

3

Patient assessment and management
(review 7.1):
Control room assessment
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The following key themes emerged from the
evidence reviews:
• For some topics there was virtually no
empirical evidence to inform service
development. This was particularly true of
topics concerned with patient involvement
and with whole-systems approaches to
designing pre-hospital care services.
• For other topics there was a substantial
evidence base but it was limited to only
certain condition types. For example, near
patient assessment has been extensively
researched for key conditions such as
stroke, myocardial infarction and trauma;
however, there is little evidence on
assessment for less acute and chronic
conditions. Similarly, alternatives to
ambulance transportation to A&E have
been examined in detail for some minor
conditions but are less well researched for
groups such as children and those with
mental illness.

References
1. Department of Health (2005). Taking
Healthcare to the Patient: Transforming
NHS Ambulance Services. London:
Department of Health.
2. Snooks, H. (2008). Promoting Research
and Development in Pre-Hospital Care:
Developing Research Strategy and
Building Capacity. Swansea: Centre
for Health Information, Research and
Evaluation (CHIRAL), Swansea University.
3. Department of Health (2008). High
Quality Care for All – NHS Next Stage
Review Final Report. London: The
Stationery Office.

• Assessing the evidence for some topic
areas was difficult as they were
context-based. For example, attempting to
identify evidence relating to the services and
skills required for a ‘good’ pre-hospital care
system depends on the type and scope of
service to which a particular health service
aspires and how this fits with other parts of
the healthcare system.
• Issues concerned with safety, for example
measuring the frequency of adverse
events, have been confined to outcome
measures as part of research studies. There
is no evidence of routine monitoring as a
measure of service quality.
• Although progress is being made to
develop better performance measures for
ambulance services, this is constrained by
limited information. Patient outcome-based
measures will require better information
sources from elsewhere in the emergency
care system.
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Annex: Template for researchers showing key reference sources and databases

CONTENTS

Topic:
Definition:
Scope:
Evidence:

Database:

Cochrane
(www3.interscience.wiley.com/
cgi-bin/mrwhome/106568753/
HOME?CRETRY=1&SRETRY=0)

Cochrane Systematic Reviews

National Institute for Health Research
(NIHR)

Health Technology Assessment
(HTA) monographs
(www.hta.ac.uk/)

Cochrane Central Register of
Controlled Trials

Results:

1
REVIEWS

2

Service Delivery and Organisation
(SDO) programme
(www.sdo.nihr.ac.uk/)
NHS Centre for Reviews and
Dissemination (NHSCRD)
(www.crd.york.ac.uk/crdweb/)

Database of Abstracts of Reviews
of Effects
NHS Economic Evaluation Database

3

Health Technology Assessment
Database
Research in progress

National Research Register
(https://portal.nihr.ac.uk/Pages/
NRRArchiveSearch.aspx)
UK Clinical Research Network
Portfolio Database
(http://public.ukcm.org.uk/search/)

MEDLINE (last five years) available
through MUSE
Health Management Information
Consortium (HMIC)
(http://gateway.ovid.com/): username
and password available from ScHARR
library
Search using Google Custom Search
Engine ‘Intelligent Commissioning’
(www.tinyurl.com/intellcom)
Department of Health
(www.dh.gov.uk)
Other intelligence: search Google or
other preferred search engine
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EFFECTS OF AN EMERGENCY MEDICAL SERVICES–BASED RESOURCE ACCESS
PROGRAM ON FREQUENT USERS OF HEALTH SERVICES
Anthony S. Tadros, MD, Edward M. Castillo, MPH, PhD, Theodore C. Chan, MD,
Anne Marie Jensen, Ekta Patel, Kerin Watts, James V. Dunford, MD
ABSTRACT

of initial RAP contact, and comparisons were made using
the Wilcoxon signed-rank test. Overall use for subjects is reported. Results. The majority of subjects were male (64.7%),
homeless (58.8%), and 40 to 59 years of age (72.5%). Between
the pre and post periods, EMS encounters declined 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 (p = 0.008) hours and 1,940
(p = 0.006) miles. The number of ED encounters at the one
participating hospital declined 28.1% from 199 to 143, which
correlated with a 12.7% decrease in charges from $413,410
to $360,779. The number of IP admissions declined by 9.1%
from 33 to 30, corresponding to a 5.9% decrease in IP 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. Conclusions. 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. Key words: emergency medical services; case management; health resources

Background. A small group of adults disproportionately and
ineffectively use acute services including emergency medical services (EMS) and emergency departments (EDs). The
resulting episodic, uncoordinated care is of lower quality
and higher cost and simultaneously consumes valuable public safety and acute care resources. Objective. To address
this issue, we measured the impact of a pilot, EMS-based
case management and referral intervention termed the San
Diego Resource Access Program (RAP) to reduce EMS, ED,
and inpatient (IP) visits. Methods. This was a historical cohort study of RAP records and billing data of EMS and
one urban hospital for 51 individuals sequentially enrolled
in the program. The study sample consisted of adults with
≥10 EMS transports within 12 months and others reported
by prehospital personnel with significant recent increases in
transports. Data were collected over a 31-month time period
from December 2006 to June 2009. Data were collected for
equal pre- and postenrollment time periods based on date
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INTRODUCTION
It is recognized that a small group of adults is responsible for marked overutilization of emergency department (ED) and inpatient (IP) resources. These “frequent users of acute health services” often suffer from
chronic medical conditions as well as homelessness,
mental illness, and alcohol and substance abuse.1–4
Homeless frequent users are particularly vulnerable
and experience increased rates of mortality.5–7 The resulting episodic, uncoordinated acute care is less effective and more expensive than comparable primary
care.8–10 Of the various models employed to target frequent users, case management has shown the greatest
promise in reducing ED visits and hospitalizations and
in improving social and clinical outcomes.11–22 However, hospital-based case management programs are
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limited by the tendency for frequent users to access
multiple facilities for care.23 By virtue of its regional
health care role, it was felt that an emergency medical services (EMS)-based case management program
could offer a novel approach to monitor and reduce inappropriate EMS and ED use.
In 2008, the City of San Diego EMS system transported 933 patients five or more times. Collectively,
these frequent users generated 3,347 transports, which
equated to 11% of all paramedic transports in the city.
Despite efforts to conserve valuable city resources,
such as employing dispatch levels to prioritize 9-1-1
responses, the corresponding ambulance charges totaled $6.4 million, of which $4.6 million were deemed
charges for “uncompensated care” (Dunford JV, unpublished data, 2009).
To address this issue, in April 2008 San Diego EMS
initiated a pilot project termed the San Diego Resource
Access Program (RAP). RAP employs EMS system
surveillance, case management, and referral to identify
and modify medical and psychosocial factors fueling
repeated calls to 9–1-1. The RAP Coordinator (an experienced paramedic) works 40 hours per week enrolling
individuals with ≥10 EMS transports within the preceding 12 months as well as other high users referred
by fire and EMS personnel. The RAP Coordinator
contacts clients by phone or in person and identifies
herself as an EMS employee responsible for assisting individuals with the coordination of their health
and social services needs. She investigates factors underlying the excessive use of acute care resources
for primary care conditions, including lack of transportation, social support, and health literacy. The RAP
Coordinator interfaces with primary care physicians,
homeless services agencies, street outreach teams, hospital social workers, case managers, and adult protective services personnel. On occasion, the RAP Coordinator conducts house calls accompanied by the San
Diego Homeless Outreach Team (HOT), whose personnel include a police officer, a psychiatric clinician,
and a county eligibility worker. 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. Follow-up care consists of telephone calls and in-person reminders for repeat access
of EMS for nonemergent needs.
The goal of this study was to evaluate the effectiveness of RAP in reducing the use of EMS and
hospital (ED and IP) resources during its initial stage
of operation.

METHODS

OCTOBER/DECEMBER 2012
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June 2009. Data from equal pre and post periods based
on date of initial RAP contact were obtained from
December 2006 to June 2009. Exclusion criteria included death during the study period as evidenced by
public death records.

Population and Setting
The RAP data were extracted from records maintained
by the RAP Coordinator throughout the program’s operation. The EMS data were obtained from the billing
and electronic health records of the San Diego EMS
system. San Diego EMS responds to more than 100,000
requests for medical aid annually and exclusively provides advanced life support (ALS) services to the nation’s eighth largest city with a population of 1.3 million residing in a 362-square-mile land area. The San
Diego Fire Communication Center employs the Medical Priority Dispatch System to deploy its 60 ALS
first-responder vehicles, 26 ALS ambulances, and 10
basic life support (BLS) ambulances to one of four dispatch levels. There are 18 paramedic-receiving hospitals serving the region. For purposes of this pilot study,
ED and IP data were obtained from a single hospital
whose catchment area includes the downtown region.

Human Subject Committee Review
This study was approved by the Institutional Review
Board of the University of California, San Diego Human Subjects Research Committee. A waiver of informed consent was granted for the study.

Protocol
Data regarding subject encounters and activities were
accessed and provided for analysis by the RAP Coordinator. A spreadsheet was prepared by the RAP Coordinator containing a list of individuals enrolled in RAP,
including names, dates of birth, Social Security numbers, and dates of enrollment. This list was provided
to EMS and hospital billing analysts who linked encounter data and billing records for the period from
December 2006 to June 2009. The data were subsequently de-identified and entered into a secure Microsoft Access database (Microsoft Corp., Redmond,
WA). Subject comorbidities (including paramedic documentation of alcohol and substance abuse) and EMS
chief complaints were collected over the entire study
period. All other data were collected using equal preand postenrollment time periods specific to each subject. This period was defined as the interval from the
date of first RAP contact to the end of the study period.

Study Design

Measurements

This was a historical cohort study of RAP, EMS, ED,
and IP records for individuals sequentially enrolled in
the program over a 15-month period from April 2008 to

The RAP data included subject willingness to participate in the program, descriptive accounts of subject encounters with the RAP Coordinator, compliance
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with RAP, and interventions performed by the RAP
Coordinator. The EMS data included paramedic documentation of comorbidities, defined as the presence or absence of the following disease categories:
cardiac, respiratory, cancer, diabetes, seizures, other
neurologic, psychiatric, and alcohol and other substance abuse. Additional EMS data included dates of
transport, task times (ambulance assignment to call
completion), miles of transport, dispatch response levels, paramedic transport codes (reflecting patient acuity), paramedic-assigned chief complaints, and billing
information. Hospital data included age, gender, ED
and IP dates of encounters, IP lengths of stay, and
billing information. Inpatient services were defined to
include outpatient or ED visits that resulted in admission. RAP data were unavailable for two subjects.
In addition, two subjects lacked hospital records (at
the one participating facility). Data on homeless status were defined at the time of enrollment in RAP and
were provided by the RAP Coordinator.

Analytical Methods
Descriptive statistics for demographic characteristics,
EMS transports, and RAP interventions of the study
sample are presented. Totals and medians with interquartile ranges for EMS, ED, and IP encounters and
charges were calculated for the pre and post periods.
The Wilcoxon signed-rank test was used to compare
pre and post utilization, with significance defined as p
< 0.05. Data analysis was performed using SPSS version 16.0 (SPSS Inc., Chicago, IL).

Sample Size Determinations
All individuals eligible for inclusion in the study were
included as an initial pilot analysis of RAP.

RESULTS
The study sample consisted of 51 subjects. Five additional subjects were excluded because of death during the study period and two further subjects were
excluded because of enrollment outside of the study
period. Demographic characteristics of subjects by frequencies and percentages are presented in Table 1. The
majority were male (64.7%), homeless (58.8%), and 40
to 59 years of age (72.5%). Forty-nine percent had evidence of alcohol abuse and 37 subjects (72.5%) had
≥10 transports within the year prior to enrollment. The
mean pre and post periods for subjects was 6.4 months
(standard deviation [SD] = 4.62). The one hospital participating in the study received 31.8% and 31.5% of all
transports in the pre and post periods, respectively.
Twenty-six of 51 (51%) individuals willingly accepted the assistance of the RAP Coordinator. The remaining 25 individuals continued to receive follow-up
calls and contacts throughout the duration of the study.

TABLE 1. Demographic Characteristics of 51 Subjects
Enrolled∗ in the Resource Access Program, San Diego,
California, December 2006 to June 2009
Characteristic

Number

Percentage

Age group
18–39 years
40–59 years
60+ years

5
37
9

9.8
72.5
17.6

Gender
Female
Male

18
33

35.3
64.7

Homeless at time of enrollment in RAP

30

58.8

Comorbidities
Heart
Respiratory
Cancer
Diabetes
Seizures
Other neurologic
Psychiatric

42
26
12
18
26
28
35

82.4
51
23.5
35.3
51
54.9
68.6

Substance abuse
Alcohol
Other

25
7

49
13.7

∗
Enrollment criteria included ≥10 emergency medical services transports
within a 12-month period or a recent spike in transports.
RAP = Resource Access Program.

Of the 26 individuals who initially accepted assistance,
six were judged by the RAP Coordinator as “fully compliant,” 14 as “partially compliant,” and six as “noncompliant.” The most common barrier was the inability to locate individuals.
The number and distribution of dispatch priorities
and transport codes for the 51 subjects are presented in
Table 2. Based on caller information, Dispatch Priority
1 (maximum) response was assigned to 1,010 of 1,194
(84.6%) of all requests for service. Dispatch Priority 1
consists of the simultaneous dispatch of an ALS first
responder and ALS ambulance, both with lights and
sirens. Transport codes are reported to the Fire Communications Center by paramedics during transport
and reflect the acuity and need for ALS or BLS care.
Five hundred nine of the 1,143 (44.5%) transports were
assigned Code 50, conditions that required no prehospital care other than transportation.
Table 3 lists the 10 most common chief complaints identified by paramedics for the 51 subjects
across the entire study period. General medical complaints, alcohol/substance abuse–related conditions,
abdominal pain, chest pain, and seizures were most
prevalent.
Table 4 lists the RAP Coordinator interventions documented for 48 of the 51 clients. Significant effort
was required to understand the complex psychosocial
relationships that underlie each subject. Additional
resources were devoted to introduce RAP to existing
social services providers and to the EMS workforce.
In-person visits (home, ED, etc.) were attempted in 72
cases: HOT team members accompanied the RAP Coordinator for all home visits without incident.
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TABLE 2. Dispatch Response and Paramedic Transport
Codes Involving 51 Subjects Enrolled∗ in the Resource
Access Program, San Diego, California, December 2006 to
June 2009
Pre RAP
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Code Type

Post RAP

Dispatch priority†
1
2
3
4

621
2
77
36

84.4
0.3
10.5
4.9

389
2
38
29

84.9
0.4
8.3
6.3

–37.4
0
–50.6
–19.4

Transport code‡
10
20
30
40
50

12
132
69
184
317

1.7
18.5
9.7
25.8
44.4

8
64
40
125
192

1.9
14.9
9.3
29.1
44.8

–33.3
–51.5
–42.0
–32.1
–39.4

∗
Enrollment criteria included ≥10 emergency medical services transports
within a 12-month period or a recent spike in transports.
†
Priority 1 = ALS first responder and ALS ambulance with lights and sirens.
Priority 2 = ALS ambulance with lights and sirens (special events only). Priority 3 = ALS ambulance without lights and sirens. Priority 4 = BLS ambulance
without lights and sirens.
‡
Code 10 = acute status, requiring lights and sirens. Code 20 = ALS treatment required. Code 30 = ALS monitoring required. Code 40 = BLS treatment
required. Code 50 = transport only; alternate transport would have been acceptable.
ALS = advanced life support; BLS = basic life support; RAP = Resource Access Program.

Table 5 compares the utilization of EMS, ED, and
IP care between the pre and post periods. Statistically significant reductions were observed within all
EMS categories including use and charges, but were
not evident for hospital-based services. Specifically,
between the pre and post periods, EMS encounters decreased by 37.6% from 736 to 459, resulting in a 32.1%
reduction in EMS charges from $689,743 to $468,394.
TABLE 3. The 10 Most Common Chief Complaints for 51
Subjects Enrolled∗ in the Resource Access Program, San
Diego, California, December 2006 to June 2009†

Chief Complaint

Other, medical
Alcohol/substance
abuse
Abdominal pain
Chest pain, cardiac
Seizure
Chest pain, other
Trauma, head/neck
Respiratory
distress/SOB
Altered neurologic
function, diabetic
Altered neurologic
function, medical

Post RAP

Number Percent Number Percent Percent Change

379
322

23.4
19.9

134
143

27.6
29.5

–64.6
–55.6

133
132
106
78
66
70

8.2
8.2
6.6
4.8
4.1
4.3

39
26
18
18
24
8

8
5.4
3.7
3.7
4.9
1.6

–70.7
–80.3
–83
–76.9
–63.6
–88.6

60

3.7

14

2.9

–76.7

37

2.3

12

2.5

–67.6

∗
Enrollment criteria included ≥10 emergency medical services transports
within a 12-month period or a recent spike in transports.
†
Data were acquired over the entire study period without equal pre and post
periods.
RAP = Resource Access Program; SOB = shortness of breath.
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TABLE 4. Resource Access Program (RAP) Coordinator
Activities Performed for 48∗ Subjects Enrolled† in RAP, San
Diego, California, December 2006 to June 2009
Activity

Description

Investigation

Number Percent Number Percent Percent Change

Pre RAP

OCTOBER/DECEMBER 2012

Background investigation and
interviews
Coordination
Coordination of treatment and social
services
In-person contact
Patient visits, attempted visits
EMS interface
EMS education, discussions of
patient care
Phone calls
Phone calls to patients
Transports
Transport to rehabilitation, housing,
clinic appointments, from jail to
treatment
Community
Coordinating help with living
volunteers/family
conditions, home repairs,
donations

Number

139
103
72
19
8
15

6

∗

Activities associated with case management were unavailable for two patients.
Enrollment criteria included ≥10 emergency medical services transports
within a 12-month period or a recent spike in transports.
EMS = emergency medical services; RAP = Resource Access Program.
†

The EMS task time and mileage decreased 39.8% and
47.5%, respectively, i.e., “saving” 262 task hours and
1,940 driving miles. At the one participating hospital, ED visits were reduced by 28.1% from 199 to 143,
resulting in a 12.7% decrease in outpatient charges
from $413,410 to $360,779. Similarly, IP admissions decreased by 9.1% from 33 to 30, resulting in a 5.9% reduction in IP charges from $687,306 to $646,881. Cumulative IP length of stay was reduced by 27.9% from 122
to 88 days. Across all services, total encounters for RAP
clients decreased from 968 to 632, resulting in a 17.6%
decrease in total charges from $1,790,459 to $1,476,053
between the pre and post periods.

DISCUSSION
Our study sample is similar to that of a 2008 multicenter analysis of frequent users primarily identified by
ED use, including the following comparable characteristics: age (40–59 years, 72.5% and 62%, respectively),
male gender (64.7% and 53%, respectively), homelessness (58.8% and 45%, respectively), and substance
abuse (62.7% and 53%, respectively).14 The prevalence
of mental illness in our population was greater than
that in the comparable group (68.6% and 32%, respectively). The multiple comorbidities observed in our
population are consistent with the findings of others
showing that frequent users are likely to visit EDs for
exacerbations of chronic conditions.1
This study highlights the disproportionate impact
of a small group of individuals on health care resources. Our study demonstrated that 51 individuals
accrued charges of $3.2 million over a 31-month period. Importantly, this figure includes the charges from
only one of the region’s 18 paramedic-receiving hospitals. Although the data are presented as totals for all
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TABLE 5. Use of Health Care Resources by Type of Service for 51∗ Subjects Enrolled† in the Resource Access Program, San
Diego, California, December 2006 to June 2009
Pre RAP
Type of Service

EMS encounters
Charges, $
Task time, hours‡
Mileage
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Outpatient
Encounters
Charges, $
Inpatient
Encounters
Charges, $
Length of stay, days

Post RAP

Median (IQR)

Total

Median (IQR)

Total

Percent Change

p-Value

8 (3, 25)
7,647 (2,154, 24,395)
6.6 (1.8, 19.5)
33.3 (8.7, 126)

736
689,743
659
4,081

4 (0,14)
3,196 (900, 16,215)
7.28 (2.9, 15.7)
33.7 (16.9, 89)

459
468,394
397
2,141

–37.6
–32.1
–39.8
–47.5

0.001
0.004
0.008
0.006

1 (0,7)
1,830 (0, 12,040)

199
413,410

0 (0,4)
0 (0, 9,068)

143
360,779

–28.1
–12.7

0.121
0.293

0 (0,1)
0 (0, 16,035)
0 (0, 3)

33
687,306
122

0 (0,1)
0 (0, 18,000)
0 (0, 3)

30
646,881
88

–9.1
–5.9
–27.9

0.969
0.958
0.525

∗

Outpatient and inpatient records were unavailable for two patients.
Enrollment criteria included ≥10 EMS transports within a 12-month period or a recent spike in transports.
‡
Task time was the period of time from ambulance assignment to call completion.
EMS = emergency medical services; IQR = interquartile range; RAP = Resource Access Program.
†

subjects, frequents users are known to be a heterogeneous group.24 For the pre and post periods, 21 subjects (41.2%) accounted for all IP care charges, whereas,
interestingly, four subjects (7.8%) had no EMS charges
and two subjects (3.9%) had no charges at all. When
considering all services combined, the top five users
accounted for approximately one-third of all charges
($1,071,861). The overall impact of frequent users on
health services is difficult to assess; however, their net
consumption of 1,056 EMS hours and 6,222 EMS travel
miles likely delayed response times to simultaneous local 9–1-1 calls.
Our results suggest that RAP was effective in
decreasing EMS transports by frequent users, but as
designed could not significantly impact ED and IP
services. This finding is likely to be related to several
factors. First, we were not able to accurately measure
the full impact of RAP on all-hospital use given that
only about 32% of subjects across the pre and post
periods were transported to the participating hospital.
Further, 10 EMS users (19.6%) were found to have no
ED and IP visits. In addition, we were unable to assess
whether RAP may have preferentially reduced the
use of EMS without discouraging walk-in ED visits.
To ensure the safety of the RAP Coordinator, some
clients received visits that included the presence of
a police officer. It is known that legal coercion can
uniquely motivate behavioral changes in individuals
with alcohol problems.25,26 In addition, the average
pre and post periods of the study was only 6.4 months,
which may have been too brief to stabilize some
clients’ needs. However, the most likely reason that
RAP could not significantly reduce ED and IP use
is that the RAP Coordinator lacked the capacity to
provide all of the access, coordination, management,
social, and housing supports needed to stabilize these
individuals. For example, certain frequent users access
EDs primarily for food and shelter needs,27 which
RAP alone could not address.

The 51 subjects displayed a wide range of needs,
some far easier to address than others. For several,
simply notifying a primary care physician that his or
her patient was repeatedly experiencing hypoglycemia
reactions was sufficient. In cases involving severe
psychiatric conditions, the assistance of a psychiatric
clinician facilitated a rapid determination of grave
disability. Other subjects proved far more challenging, such as those with prior head injuries and cognitive disabilities who lack the ability to coordinate
their activities and behaviors. For these challenging patients, integrated community-based approaches
are required. It is hoped that the implementation
of RAP in San Diego will attract the participation
of additional hospitals, clinics, and social service
agencies.
Other communities have begun case management
strategies to address frequent users. When frequent
users in San Francisco received intensive case management services, significant improvements in the use of
EDs, the status of health insurance, and the incidence
of homelessness were demonstrated compared with
control patients.12 In Chicago, the number of hospitalizations significantly declined when previously homeless frequent users were provided respite care (housing, transportation, and medical and social services).13
Since 2000, the San Diego Serial Inebriate Program
(SIP), a community-supported project that offers courtordered treatment and housing in lieu of incarceration
to chronically homeless alcoholic persons, has substantially decreased EMS, ED, and IP costs.26 In 2003,
the California Endowment and California HealthCare
Foundation sponsored the Frequent Users of Health
Services Initiative. This project supported six California county pilot programs to create coordinated
systems of care including hospital-based case management strategies to link frequent users with care in community settings, as well as provide support services
such as transportation and housing assistance. After
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two years, these communities reported that ED and IP
visits and charges had decreased 59–69%.14
While frequent users are by no means all homeless, 59% of our subjects were chronically homeless.
Two studies highlight the benefit of “Housing First”
initiatives on frequent users. Larimer et al. demonstrated significant savings when the Seattle Downtown
Emergency Services Center offered chronically homeless inebriates permanent housing and the opportunity
to continue to drink in their rooms.28 Sadowski et al. reported the first randomized controlled trial of Housing
First in a population of chronically homeless persons
with chronic medical diseases.29 At 18-month followup, 66% of Housing First patients remained housed
versus 10% of the usual care group; there was a reduction in hospitalizations and ED visits, but no improvement in actual health status. Kertesz and Weiner
have noted that the strongest economic argument for
Housing First can be demonstrated in those clients
with severe mental illness, alcoholism, or both who simultaneously overuse health care, jail, and other community resources.30
Health information technologies offer opportunities
to address the complex needs of frequent users, since
many of the current challenges relate to a lack of viable
connections between their health and social services
providers. Stokes-Buzzelli et al. demonstrated reductions in visits and charges for frequent ED users who
had individual care plans centered in their electronic
medical records.31 Health information exchange (HIE)
systems will one day integrate doctors, hospitals, clinics, and EMS across and within systems of health care.
The feasibility of linking a statewide EMS database employing the National Emergency Medical Services Information System (NEMSIS) to hospital outcomes has
already been demonstrated.32 To better coordinate the
care of patients with complex health and psychosocial
issues, the Health and Human Services Administration
recently announced support for the development of a
social services domain on the National Information Exchange Model (NIEM).33 Integration of the health and
social service domains will provide a major advance
in the coordination of care for patients with complex
needs.
It is important to recognize that current payment
and service delivery systems create serious impediments to sustaining and replicating cost-effective approaches for frequent users. Many frequent users have
very low incomes and no health insurance. They access EDs for care because it is the only component
of the health care system required by law to serve
the uninsured. Legislative strategies, including the creation of Medicaid waivers, could increase insurance
coverage and better align incentives and payment.34
Currently, there are significant hurdles to obtaining reimbursement for the nonmedical services that frequent
users often require, including case management, transportation, vocational services, and permanent hous-
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ing. Further, hospitals currently have little incentive to
support case intervention to reduce admissions for frequent users without another means of recouping the
lost revenues.35 Similar challenges underscore the current status of reimbursement for EMS nontransport
policies, which, if well supervised, have the potential
to avert unnecessary ED visits and achieve significant
cost savings.36

LIMITATIONS
There are several limitations to this study. Our study
sample included a relatively small sample size and
lacked a control group. Only EMS responses that resulted in patient transport were analyzed: It is likely
that RAP subjects had contacts with EMS that did not
result in transport. The use of equal pre and post periods resulted in incomplete data capture. Furthermore,
ambulance and hospital charges were employed as a
proxy for cost of care, with no evaluation of individual insurance status or reimbursements. We did not
consider changes in costs or charges over time, which
could affect the percent change observed. Also, the actual operating costs for RAP were not measured, although they approximate the annual salary and benefits of one experienced full-time paramedic. Hospital
outcomes are reflected in data from a single facility,
whereas frequent users are known to seek care at multiple EDs. Further, it is known that some frequent users
experience a reduction in the use of acute care services
over time regardless of intervention. This “regression
to the mean” could introduce bias (in favor of benefit) since this study did not employ case controls.16,37,38
In addition, the RAP Coordinator had difficulty tracking some subjects who were frequently in transition;
hence, there was no assessment of attrition or change
in homeless status. Further, a true cost–benefit analysis of RAP was not performed. However, the findings of substantial reductions in EMS responses, duty
time, and miles on vehicles were important considerations in a recent Fire–EMS administrative decision to
continue the program beyond its pilot status. Finally,
enrollment in RAP was sometimes based on subjective assessment of frequency of use by field personnel,
thus potentially limiting the generalizability of the program.

CONCLUSION
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. If EMS case management programs like RAP
can be integrated with existing models of intervention, it is likely that significant additional benefits will
result. This issue deserves further attention in light
of accumulating evidence of the enormous impact on
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ABSTRACT

CI: 1.00, 1.69). Conclusions. These results call into question the clinical effectiveness of a dichotomous 8-minute
ALS response time on decreasing mortality for the majority of adult patients identified as having a life-threatening
event at the time of the 9-1-1 call. However, this study
does not suggest that rapid EMS response is undesirable
or unimportant for certain patients. This analysis highlights the need for further research on who may benefit
from rapid EMS response, whether these individuals can
be identified at the time of the 9-1-1 call, and what the optimum response time is. Key words: emergency medical services; ambulance; time factors; outcome assessment;
response; mortality

Background. A common tenet in emergency medical services (EMS) is that faster response equates to better patient
outcome, translated by some EMS operations into a goal
of a response time of 8 minutes or less for advanced life
support (ALS) units responding to life-threatening events.
Objective. To explore whether an 8-minute EMS response
time was associated with mortality. Methods. This was a
one-year retrospective cohort study of adults with a lifethreatening event as assessed at the time of the 9-1-1
call (Medical Priority Dispatch System Echo- or Delta-level
event). The study setting was an urban all-ALS EMS system
serving a population of approximately 1 million. Response
time was defined as 9-1-1 call receipt to ALS unit arrival
on scene, and outcome was defined as all-cause mortality
at hospital discharge. Potential covariates included patient
acuity, age, gender, and combined scene and transport interval time. Stratified analysis and logistic regression were
used to assess the response time–mortality association. Results. There were 7,760 unit responses that met the inclusion criteria; 1,865 (24%) were ≥8 minutes. The average patient age was 56.7 years (standard deviation = 21.5). For
patients with a response time ≥8 minutes, 7.1% died, compared with 6.4% for patients with a response time ≤7 minutes
59 seconds (risk difference 0.7%; 95% confidence interval
[CI]: –0.5%, 2.0%). The adjusted odds ratio of mortality for
≥8 minutes was 1.19 (95% CI: 0.97, 1.47). An exploratory
analysis suggested there may be a small beneficial effect of
response ≤7 minutes 59 seconds for those who survived
to become an inpatient (adjusted odds ratio = 1.30; 95%
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INTRODUCTION
Background
Modern emergency medical services (EMS) is the
first level of health care response for out-of-hospital
medical emergencies. Historically, one of the first
interventions that prehospital personnel performed
was rapid response to a scene and rapid return of
a patient to hospital by use of lights and siren.1 As
the scope of prehospital clinical practice expanded,
emphasis was on rapid response of advanced life
support (ALS)-trained paramedics to the scene. In
1979, Eisenberg and colleagues reported that survival
from witnessed prehospital cardiac arrest of a medical
origin in adults was maximized if the time from collapse to cardiopulmonary resuscitation (CPR) and the
time from collapse to definitive care (i.e., defibrillation)
were 4 and 8 minutes, respectively.2 From this study,
many EMS systems adopted an 8-minute response
time for ALS units responding to life-threatening
events.1,3–5 However, generalizing these results to the
response required for all life-threatening events may
be problematic.1,2,4–6 First, there are major differences
between the EMS systems of 1979 and present-day
systems, most notable of which is the substantially
improved access to defibrillation and CPR.7,8 Second,
in EMS patients with conditions other than cardiac
arrest, there is no evidence that 8 minutes is an optimal
response that will result in improved outcomes, and in
cardiac arrest patients, evidence from the past 10 years
suggests that 8 minutes may be too long.4,5,9,10 Finally,
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the economic burden of maintaining an 8-minute
response time goal is large.11–13

Rationale for the Study
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A common tenet in modern EMS organizations is that a
faster response saves lives.1,3,12 EMS systems designed
to meet these response time goals have a large economic cost of maintaining rapid response.11 As EMS
systems allocate resources to achieve a rapid response,
there are financial opportunity costs to other EMS programs such as quality assurance and continuing medical education. EMS medical directors and managers
require empirical evidence to assess the effectiveness
of present response time goals to inform the future development of response time policy. While there have
been many calls for further research into response
time,3,12,14–17 only a few studies have explicitly studied this topic.2,4–6,9,10,14,18 No contemporary studies,
either examining specific diagnoses such as cardiac arrest or trauma or using a pragmatic approach of examining all responses irrespective of diagnosis or patient condition, have found the optimal ALS response
time to be based on a cutoff of less than or greater
than 8 or 9 minutes.4,5,9,10 No known study has examined the association between ALS response time and
mortality restricted to patients thought to be in a lifethreatening condition at the time of the 9-1-1 call—the
point at which EMS systems must make the decision to
respond rapidly.
The primary objective of this study was to determine
whether, in a large urban ALS EMS system, a response
time of 8 minutes or longer was associated with an increase in mortality for adult patients identified at the
time of the 9-1-1 call as being in a life-threatening condition. Our hypothesis was that there would be no observable difference in all-cause mortality stratified by
an 8-minute response time. Secondary objectives focused on the time of death (in the emergency department [ED] or after hospital admission as an inpatient),
4- and 9-minute response times, and response time as
a continuous variable. The rationale for assessing a 4minute cutoff was to examine a previous finding by
Pons and colleagues, which suggested a statistically
significant difference with a 4-minute dichotomous response time4 ; a 9-minute cutoff was also included because this is a common response time goal for many
EMS systems.

METHODS
Study Design
This was a retrospective study (i.e., both exposure and
outcome had occurred prior to the commencement of
the study) of a cohort of adult patients who received
the highest-priority EMS response between January 1,
2006, and December 31, 2006.

Definitions
Exposure was EMS response time, defined as the sum
of activation and response intervals (interval of time
between receipt of the 9-1-1 call and arrival of the EMS
unit on scene), and outcome was defined as all-cause
mortality at hospital discharge.13,19

Population and Setting
The study was set in an EMS system that responds
to calls for a population of approximately 1 million.
This system has approximately 44 response units, all
of which are ALS-equipped and -staffed. Units are
staffed with one ALS provider and one basic life support (BLS) provider, or two ALS providers, depending
on ALS staff availability. In 2006, this service recorded
107,562 EMS unit responses. Based on information provided by the 9-1-1 caller, and interpreted by a registered emergency medical dispatcher using the Medical
Priority Dispatch System (MPDS), life-threatening situations were identified and given the designation of
Echo- or Delta-level events. The MPDS is a uniform
protocol designed to obtain details on the nature of
an emergency from 9-1-1 callers to then determine the
appropriate dispatch of resources to each emergency
event.20 The MPDS rates the emergency from least serious (Alpha) to most critical (Echo).21 The dispatch
of EMS units in this jurisdiction using the MPDS is
consistent with industry-accepted quality standards.
In the jurisdiction for this study, an Echo- or Delta-level
event elicited a lights-and-siren response from both the
fire department, who provided BLS with defibrillation
(BLS-D) first response, and EMS, who provided ALS
treatment and all transports if required. The EMS system has been designed for an EMS ALS response of
≤7 minutes 59 seconds on Echo and Delta emergency
calls.

Human Subject Committee Review
A health research ethics board approved this study and
waived the requirement for written informed consent.

Experimental Protocol
The study sample was constructed as follows: EMS
unit responses were included if the patient was ≥18
years of age and if the unit response resulted in a
transport to an acute care facility. EMS data, which
were collected from a single computer-aided dispatch
database, were linked to health system ED data employing a deterministic linkage strategy using patient
care record number (a shared tracking variable), date
of service, and first and last names. Linked EMS–ED
data were subsequently linked to inpatient data also
by a deterministic linkage using unique lifetime
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identifier (a health system tracking number), hospital
site, and time of ED discharge and inpatient admission.
From the EMS–ED and inpatient linked data, the study
was restricted to life-threatening events identified at
the time of the 9-1-1 call (MPDS Echo- and Delta-level
determinants).
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Measurements
The exposure for this study was the time interval between receipt of the 9-1-1 call and arrival of the first
EMS unit on scene. The start time was automatically
created when the 9-1-1 call was answered and the
end time was recorded when the EMS crew activated
the mobile data terminal in the ambulance. In events
where multiple EMS units responded, the fastest time
to arrival on scene was used,13 as the first EMS unit
on scene would usually provide the immediate potentially time-sensitive prehospital interventions (e.g.,
defibrillation).22 Unfortunately, BLS-D first-response
data were not available for this time period and could
not be included.
Potential covariates included patient acuity, age,
gender, level of prehospital interventions (ALS or BLS),
and combined scene and transport interval time (i.e.,
time from arrival of the first EMS vehicle on scene to
arrival of the transporting unit at the hospital).23 Covariates were selected a priori based on clinical plausibility, previous literature on this topic, and availability.
Patient acuity was assessed using the Canadian Triage
and Acuity Scale (CTAS), which was scored on arrival
at the ED by the triage nurse, consistent with published standards (explained in detail in Table 1).24 Age,
gender, and level of prehospital interventions were entered into the EMS database by the paramedic at the
termination of the event. Scene and transport intervals
were included to assess the effects of time to hospital
arrival on the response time and mortality association,
as outcome from some conditions may be associated
with shorter total prehospital times.25–28 All time intervals, for example, arrival of the EMS unit on scene,
departure of the unit from the scene, and arrival of the
unit at the hospital, were captured by the responding
crew with a mobile data terminal in the ambulance.

Analytical Methods
A univariable approach compared the risk of mortality
in patients who received a response time ≥8 minutes
(exposed) with that of those who did not (unexposed).
The risk of mortality was defined as the number of
patients who died divided by the number of patients
in the exposure category. In addition, an odds ratio of
mortality with a 95% confidence interval (CI) was reported. Stratified analysis and logistic regression were
used to further explore the exposure–outcome association. The potential modifying effects of covariates were
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assessed by the Mantel-Haenszel test of homogeneity, compared with previous study findings, and considered within the context of clinical significance.29,30
Confounding was assessed by comparing the crude
to adjusted odds ratios, and also considered in
the context of previous study findings and clinical
significance.30 Logistic regression was used to report
values adjusted for the a priori–determined covariates.
The only exceptions to this were the CTAS score and
the level of prehospital interventions. The CTAS score
was omitted prior to data analysis because of concerns
with the timing of the assessment. Since this scale is applied at the time of hospital arrival, it is influenced by
exposure and prehospital treatment. It was therefore
decided to assess the potential effect of acuity only in
the sensitivity analysis. Similarly, level of prehospital
intervention may also be influenced by the exposure
and was also assessed only in the sensitivity analysis.
Analyses were repeated while stratifying the data
set by those who were only cared for in the ED versus those who were admitted as an inpatient, and at
4-minute (≤3 minutes 59 seconds vs. ≥4 minutes) and
9-minute (≤8 minutes 59 seconds vs. ≥9 minutes) cutoffs. Logistic regression only was used to assess response time as a continuous variable. All analyses
were performed in Stata version 8.0 (StataCorp LP, College Station, TX).
A simple sensitivity analysis was used to assess
the potential effects of selection bias, misclassification
bias, and uncontrolled confounding on the crude
8-minute effect estimate. There were two possible
sources of selection bias in this study: 1) the exclusion
of unit responses that did not result in transport of the
patient to an acute care facility (i.e., because of death
at the scene) and 2) the exclusion of subjects whose
EMS and outcome data could not be linked. To assess
the potential effect of selection bias, we evaluated the
change in the crude risk estimate if we incorporated
field deaths from cardiac arrest of a medical origin or
unit responses that were excluded because of missing
data or inability to link. In the unit responses excluded
because of missing data or inability to link, several
scenarios were assessed, which included increasing
the mortality by 50% in those with a response time
≥8 minutes while decreasing it by 50% in those with a
response time ≤7 minutes 59 seconds, and vice versa.
The primary area for misclassification bias was the
determination of response time. It was possible that
an EMS unit was “held back” from a scene because
of a safety concern; if this occurred, the reported
response time would underestimate true response
time. Several scenarios were assessed to determine the
influence on the crude effect estimate. It is possible
that there was uncontrolled confounding by acuity;
therefore, the CTAS score and the level of prehospital
interventions (i.e., ALS or BLS) were assessed using
stratified analysis and logistic regression to determine
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TABLE 1. Patient Characteristics
≥8 minutes (n = 1,865)

≤7 minutes 59 seconds (n = 5,895)

Total (n = 7,760)

Gender
Female
Male

822 (44.1%)
1,043 (55.9%)

2, 708 (45.9%)
3,187 (54.1%)

3, 530 (45.5%)
4,230 (54.5%)

CTAS∗
Level 1
Level 2
Level 3
Level 4
Level 5

150 (8.0%)
975 (52.3%)
686 (36.8%)
54 (2.9%)
0 (0.00%)

519 (8.8%)
3,025 (51.3%)
2,203 (37.4%)
146 (2.5%)
2 (0.03%)

669 (8.6%)
4,000 (51.6%)
2,889 (37.2%)
200 (2.6%)
2 (0.03%)

Age—mean (±SD), years
18 to 39 years
40 to 64 years
≥65 years

55.4 (21.2)
488 (26.2%)
670 (35.9%)
707 (37.9%)

57.2 (21.6)
1,479 (25.1%)
1,919 (32.6%)
2,497 (42.4%)

56.7 (21.5)
1,967 (25.4%)
2,589 (33.4%
3,204 (41.3%)

Combined scene and transport interval
time—median (IQR), minutes

39.1 (16.5)

36.1 (14.1)

36.7 (14.7)

MPDS priority
Delta
Echo

1,821 (97.6%)
44 (2.4%)

5,708 (96.8%)
187 (3.2%)

7,529 (97.0%)
231 (3.0%)

Level of care†‡
ALS
BLS

917 (49.3%)
943 (50.7%)

2,904 (49.5%)
2,968 (50.5%)

3,821 (49.4%)
3,911 (50.6%)
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Variable

∗
The Canadian Triage and Acuity Scale (CTAS) is used to prioritize patient care in Canadian emergency departments (EDs). It is applied on arrival at the ED by the
triage nurse. CTAS level 1 is defined as resuscitation, level 2 as emergent, level 3 as urgent, level 4 as less urgent, and level 5 as nonurgent.
†
All City of Calgary emergency medical services (EMS) response units are ALS-capable, but patient condition does not always warrant ALS-level care. ALS-level
care criteria include patient’s prehospital index ≥4, medication administered, including fluid bolus, endotracheal intubation or attempted intubation, electrical
countershock, and surgical intervention; all other patients are categorized as BLS.
‡
Total N = 7,732 (≥8 minutes = 1,860; ≤7 minutes 59 seconds = 5,872).
ALS = advanced life support; BLS = basic life support; IQR = interquartile range; MPDS = Medical Priority Dispatch System; SD = standard deviation.

whether including them would have changed the
conclusions of this study.

Sample Size Determination
Sample size was a convenience sample based on one
calendar year of data. The rationale for including one
calendar year was to capture the seasonal fluctuations
in the amount and type of events, as well as the seasonal differences on time intervals to these events, and
to allow direct comparison with the results of the study
reported by Pons and colleagues.4

RESULTS
A total of 33,372 EMS unit responses resulted in transport of a patient ≥18 years of age to an acute care
hospital; 31,385 such patients (94%) were successfully
linked between the EMS and ED databases (Fig. 1).
Of the 31,385 linked records, 11,441 patients were
identified as being subsequently admitted to hospital, with 10,744 (94%) successfully linked between the
ED and inpatient databases. When the sample was restricted to EMS unit responses for Echo- and Deltalevel dispatches, 7,943 patients were linked between
the EMS and ED databases. A total of 183 of these patients could not be subsequently linked to the inpatient
database; therefore, 7,760 unit responses were included

in the overall analysis. There were 3,141 unit responses
where the patient was admitted to hospital as an inpatient (Fig. 1).
Overall, 1,865 out of 7,760 (24%) patients received a
response time ≥8 minutes (exposed). The exposed and
unexposed groups did not have clinically significant
differences in key characteristics (Table 1). A total of
508 patients died (6.6%), 170 in the ED and 338 after
they were admitted to hospital.
The overall risk of mortality in patients who received
a response time ≥8 minutes was 7.1%, compared with
6.4% with a response time ≤7 minutes 59 seconds. The
difference in the risk of mortality was 0.7% (95% CI:
–0.5%, 2.0%). There was no evidence of individual effect measure modification or confounding by age, gender, or combined scene and transport interval time
(Table 2). The odds ratio when adjusted for age, gender, and combined scene and transport interval time
was 1.19 (95% CI: 0.97, 1.47) (Table 3).
When response time was treated as a continuous
variable by minute of response, there was no increased risk of mortality with increasing response time
(Table 3). When response time was plotted against
the risk of mortality by minute, the risk of mortality
appeared to increase up to 8 minutes, then become
variable and decline with increasing response time
(Fig. 2). When the analysis was restricted to patients
who were admitted to hospital as inpatients, there
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Excluded:
1. < 18 years.
2. Non emergency unit response (Alpha level and transfers).
3. Emergency unit response without transport to an acute
care facility.
n=73,168

Excluded:
Missing or conflicting data.
n=1,022
Sample for
linkage
n=33,372
Excluded:
Not linked.
ED n=1,987; IP n=697
Data linked to
ED and IP
ED: n=31,385
IP: n=10,744
Excluded:
Bravo and Charlie unit responses.
ED n=23,442; IP n=7,603
Final sample
for analysis
ED: n=7,943
IP: n=3,141
Note: ED=Emergency Department; IP=In-patient
FIGURE 1. Sample selection. ED = emergency department; EMS = emergency medical services; IP = inpatient.

was an increase in the adjusted odds ratio of mortality
at 8 minutes (1.30; 95% CI: 1.00, 1.69). At a 4-minute
response time, the difference in the risk of mortality for
a response time of ≥4 minutes was 1.9% (0.3%, 3.4%),
the crude odds ratio of mortality was 1.41 (1.03, 1.95),
and the adjusted odds ratio was 1.35 (0.99, 1.83). The
secondary analysis stratified at a 9-minute response
showed no association with mortality (Table 4).
A simple sensitivity analysis suggested that sample
selection or misclassification of exposure, if present,
was unlikely to have affected the observed results
(Table 5). Patients with a CTAS level 1 were 20.59
(15.50, 27.33) times, and with a level 2 were 1.64 (1.26,
2.13) times, more likely to die than patients triaged

with a level 3, 4, or 5. Therefore, the CTAS score as determined at the time of ED triage did identify a more
acutely ill patient population insofar as identifying a
population of patients at higher risk of death. There
was no effect measure modification or confounding
by this scale. When the CTAS score was added to
the multiple logistic regression model, the adjusted
odds ratio of mortality for those receiving a response
time ≥8 minutes was 1.23 (0.98, 1.54). In addition, we
also assessed acuity by using the level of prehospital interventions applied to the patient (i.e., ALS or
BLS—explained in detail in Table 1). The odds of mortality in patients receiving ALS-level care was 2.26
(1.86, 2.76) times that of those receiving BLS-level care.
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TABLE 2. Stratified Analysis of Mortality by 8-Minute Response
Variable

Category

Age

Crude
18–39 years
40–64 years
≥65 years
MH pooled

Gender

Female
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Male
MH pooled
Combined scene and transport interval time

<30 min
30–35 min
36–44 min
≥45 min
MH pooled

Exposure (min:sec)

Dead

Alive

OR∗

≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59
≥8:00
≤7:59

133
375
4
21
38
86
91
268
—

1,732
5,520
484
1,458
632
1,833
616
2,229
—

1.13

0.91–1.39

0.57†

0.14–1.71

1.28

0.84–1.92

1.22

0.94–1.59

1.20

0.97–1.48

62
162
71
213
—

760
2,546
972
2,974
—

1.28

0.93–1.75

1.02

0.76–1.35

1.13

0.92–1.39

26
98
24
74
33
86
50
117
—

371
1,456
315
1,296
519
1,581
527
1,187
—

1.04

0.64–1.65

1.33

0.79–2.18

1.17

0.75–1.79

0.96

0.67–1.38

1.09

0.89–1.34

95% CI

∗

Odds of mortality given a response time ≥8 minutes over the odds of mortality given a response time ≤7 minutes 59 seconds.
Although this OR is different from those of the other strata, a reasonable biologically plausible hypothesis could not be found to account for this observation.
Likewise, an examination of available literature did not demonstrate a similar finding. In examining the data for the 18-to-39-year-olds, it was observed that the
cell comprising deaths in the strata with response time ≥8 minutes was small. To examine the effect of the cell size on the stratum-specific estimate, we moved two
individuals from alive to dead in the stratum for ≥8 minutes, and two individuals from dead to alive in the stratum for ≤7 minutes 59 seconds (four individual
outcomes were reassigned out of 1,967 observed unit responses). These changes resulted in a movement of the stratum-specific OR for the 18-to-39-year-old group
to 0.96. In the absence of a biologically plausible explanation, or previously observed similar phenomenon, it is unlikely that this is effect-measure modification.
CI = confidence interval; MH = Mantel-Haenszel; OR = odds ratio.
†

The adjusted odds ratio of mortality for those receiving a response time ≥8 minutes when this variable was
added to the multiple logistic regression model was
1.20 (0.97, 1.48), with no effect measure modification
or confounding.

DISCUSSION
Our study suggests that for adult patients identified
at the time of the 9-1-1 call as having a life-threatening
event, an EMS response of ≥8 minutes was not associated with an increase in all-cause mortality at hospital

discharge. These results confirm findings reported
by Pons and colleagues.4 These authors examined response time and mortality in a two-tiered BLS-D/ALS
system in an American urban setting for all emergency
events in which patients were transported to a single
receiving facility.4 The authors reported an odds ratio
of survival of 1.06 (0.80, 1.42) for an 8-minute response
adjusted for acuity, age, gender, scene, and transport
time. Blackwell and Kaufman reported no significant differences (p = 0.10) in the median response
time between survivors (n = 5,353; 6.4 minutes) and
nonsurvivors (n = 71; 6.8 minutes) also in a two-tiered

TABLE 3. Multivariable Models of Mortality and Response Time
8-Minute Dichotomous Response Time∗
Variable

Response time
Age§
Gender
Combined scene and transport interval time¶

Continuous Response Time†
‡

OR

95% CI

p-Value

OR

95% CI

p-Value‡

1.19
2.87
1.22
1.05

0.97–1.47
2.46–3.35
1.02–1.47
0.97–1.15

0.103
<0.001
0.033
0.236

1.02
2.87
1.22
1.05

0.99–1.05
2.46–3.34
1.02–1.47
0.97–1.15

0.285
<0.001
0.033
0.222

∗

8-Minute dichotomous response time = ≥8 minutes versus ≤7 minutes 59 seconds.
Continuous response time = response time by minute from 0 to 20 minutes, with all response times ≥20 minutes collapsed to the 20-minute category.
‡
Wald test.
§ Age categories are in years: 18 to 39, 40 to 64, and 65 and greater.

Female is the reference category.
†

¶ Combined scene and transport interval quartile category in minutes: 5 to 29.99, 30 to 35.99, 36 to 44.99, ≥45.
CI = confidence interval; OR = odds ratio.
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20%

n

1400

Risk with 95% CI

1200

Note: CI=95% confidence
intervals calculated using
exact methods and
truncated at 0.

15%

1000
10%

800
600

5%

400

Risk of Mortality

Frequency

1600
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<1

2 to <3
4 to <5
6 to <7
8 to <9 10 to <11 12 to <13 14 to <15
>=16
1 to <2
3 to <4
5 to <6
7 to <8
9 to <10 11 to <12 13 to <14 15 to <16

Response Time (Minutes)
FIGURE 2. Crude risk of mortality by response time, in minutes. CI = confidence interval.

BLS-D/ALS American EMS system.5 These authors
also reported a secondary analysis in which a convenience sample of three physicians reviewed the clinical
features of the 71 nonsurvivors from their study. The
physicians universally agreed that 59 (83%) nonsurvivors would not have survived with a faster EMS
response time. An exploratory analysis in our study
suggested a small increase in the odds of mortality
for patients who survived to be admitted to hospital
and who received a response time ≥8 minutes. A
reasonable interpretation of this finding may be that
patients who were discharged directly from the ED
were going to live, and those who died in the ED
were going to die, either because they were too sick or
because of some deficiency in care. However, patients
who were admitted to hospital may have had a level
of acuity at which EMS response time, when combined
with other interventions, affected the risk of death.
When response time at 4 minutes was assessed, the
TABLE 4. Mortality by Different Dichotomous Response
Times
OR (95% CI)
∗

Exposure

8 Minutes

4 Minutes

9 Minutes

Outcome

Crude

Adjusted†

Total mortality
ED mortality
IP mortality
Total mortality
ED mortality
IP mortality
Total mortality
ED mortality
IP mortality

1.13 (0.91–1.39)
1.07 (0.73–1.53)
1.24 (0.95–1.61)
1.41 (1.03–1.95)
1.23 (0.73–2.12)
1.44 (0.96–2.20)
0.86 (0.65–1.12)
0.80 (0.49–1.27)
0.94 (0.66–1.30)

1.19 (0.97–1.47)
1.07 (0.76–1.53)
1.30 (1.00–1.69)
1.35 (0.99–1.83)
1.14 (0.70–1.87)
1.44 (0.97–2.13)
0.93 (0.72–1.21)
0.83 (0.53–1.31)
1.02 (0.73–1.41)

∗
8 Minutes = ≥8 minutes versus ≤7 minutes 59 seconds; 4 minutes = ≥4
minutes versus ≤3 minutes 59 seconds; and 9 minutes = ≥9 minutes versus
≤8 minutes 59 seconds.
†
Adjusted for age, gender, and combined scene and transport interval time.
CI = confidence interval; ED = emergency department; IP = inpatient; OR =
odds ratio.

adjusted odds ratio of mortality in this study was 1.35
(0.99, 1.83), whereas Pons and colleagues reported an
adjusted odds ratio of survival of 0.70 (0.52, 0.95),4 and
Blackwell and Kaufman reported a statistically significant protective effect with a 5-minute response time.5
While these results may suggest a small beneficial effect of decreasing response times to below 8 minutes,
this study was not designed to answer the question
of what the optimum response time is. The financial
cost of halving the response time standard would be
tremendous, and if this were contemplated it would
be beneficial to identify specifically what conditions
may benefit from a more rapid response, whether these
conditions can be identified at the time of the 9-1-1
call, and the cost-effectiveness of decreased response
times on the outcome from these conditions. When response time was treated as a continuous variable, our
results are similar to those of Pons and colleagues,
i.e., that there was no statistically significant increase
in risk of mortality. Mortality appears to increase between 0 and 8 minutes, then become variable and
declines with increasing response time (Fig. 2). Pons
and Markovchick reported, in an analysis restricted to
trauma patients, similar variability in mortality for responses greater than 12 minutes.10 While the observed
variability could be attributed to small numbers within
each stratum, it is possible that patients who received
longer response times differed with respect to characteristics that could influence risk of mortality. However, our data demonstrated no differences in the proportion of Echo-level events, CTAS score, or number of
ALS interventions performed between different time
strata.
These analyses may provide further evidence to
suggest that the way in which response time is being presently defined by many systems (receipt of 91-1 call to arrival of the vehicle at the scene) may
not be closely associated with outcome. The present
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TABLE 5. Sensitivity Analyses
Scenario

Outcome

Exposed (≥8 min)

Unexposed (≤7 min 59 sec)

OR (95% CI)

Crude

Dead
Alive

133
1,732

375
5,520

1.13 (0.91–1.39)

Field deaths included∗

Dead
Alive
Dead
Alive
Dead
Alive
Dead
Alive

375 + 131
5,520
375 + 35
5,520 + 514
375 + 18
5,520 + 531
375 + 53
5,520 + 496

1.08 (0.91–1.31)

375 – 8
5,520 – 10
375 – 19
5,520 – 276

1.13 (0.92–1.38)

Scenario 1†
Scenario 2‡
Scenario 3§
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Scenario 4
Scenario 5¶

Dead
Alive
Dead
Alive

Selection Bias
133 + 40
1,732
133 + 15
1,732 + 190
133 + 23
1,732 + 182
133 + 7
1,732 + 198
Misclassification Bias
133 + 8
1,732 + 10
133 + 19
1,732 + 276

1.13 (0.93–1.38)
1.25 (1.03–1.53)
1.02 (0.83–1.25)

1.11 (0.91–1.36)

∗
Includes all nontransported patients who presented or entered cardiac arrest from a presumed medical origin and who received a resuscitation attempt. A resuscitation attempt includes any intervention in addition to cardiopulmonary resuscitation (CPR), which may include defibrillation, intubation, or the administration
of medications.
†
There were 754 unit responses that were excluded from the study for various reasons, but had exposure data available; 205 were exposed and 549 unexposed. This
scenario assumes the same mortality rate as the included unit responses, 7.1% mortality in exposed and 6.4% in unexposed.
‡
Assumes that the mortality rate in exposed is 50% increased (7.1% × 1.5 = 11%) and the mortality rate in unexposed is 50% reduced (6.4%/2 = 3.2%).

§ Assumes that the mortality rate in exposed is 50% reduced (7.1%/2 = 3.6%) and the mortality rate in unexposed is 50% increased (6.4% × 1.5 = 9.6).


Assumes that 2% of unexposed unit responses are in reality exposed because the emergency medical services (EMS) unit was held back from scene. No data exist
to track the number of hold-back situations, but anecdotal evidence would suggest this may be a plausible proportion.

¶ Assumes that 5% of unexposed unit responses are in reality exposed because the EMS unit was held back from scene. This is likely an extreme example.
CI = confidence interval; OR = odds ratio.

definition is at best a proxy measure for the more clinically relevant (but also more difficult-to-record) definition of time of injury or illness to time of critical
prehospital intervention. Results may also imply that
the sample used for this study includes numerous patients for whom an 8-minute EMS response would not
make a difference, which suggests that further study
is warranted on the effectiveness of using MPDS determinants to triage who is eligible to receive the most
rapid response in the EMS system. This study is a pragmatic assessment of an actual EMS response time policy presently used in one urban EMS system. Strengths
of this study include that 1) a high linkage success rate
was achieved, 2) potential systematic biases were assessed quantitatively, 3) data were manually reviewed
for accuracy, and 4) the fastest response time for each
event was used, not the individual response times of
each responding unit.

LIMITATIONS AND FUTURE RESEARCH
There were numerous limitations to this study. Response time may be viewed as a clinical intervention
that can affect patient outcome (clinical perspective) or
as a measure of citizen expectation (social perspective).
This study focused on the clinical perspective only. The
sensitivity analysis suggested that selection and misclassification bias, and confounding by acuity, would
not have changed the observed effect of response time
on outcome. While one selection bias scenario moved

the effect estimate CI within a statistically significant
range, the effect estimate itself moved from 1.13 to
1.25. This small change only occurred using extreme
assumptions in the sensitivity analysis with excluded
unit responses having a 50% increased mortality rate
in the exposed group and a 50% decreased mortality
rate in the unexposed group. The definition of response time used by many modern EMS systems does
not include patient access or assessment intervals.
From a clinical perspective, the most valid measure
of response time is the interval from illness or injury
to the time that a critical prehospital intervention is
applied.2,12,14,31–34 The present definition is at best
a proxy measure of this interval.19 Without data
describing the patient access interval and assessment
intervals, it is difficult to predict the magnitude and
direction this may have on the effect estimate. Fire
department response time and interventions were not
accessible from available data sources. It is possible
that critical interventions such as CPR and defibrillation were performed by the fire department prior
to EMS arrival. An unpublished audit from this EMS
system that compared the arrival time of EMS and
fire department units in 2007 suggested that in 60%
of cardiac arrest events the EMS system arrived first.11
In events where the fire department arrived first, the
median time on scene prior to EMS arrival was 80
seconds. Although data from this audit are from 2007,
there were no major changes made to the EMS system
status management plan that would suggest that
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2006 would be different.11 In addition, in the reported
study sample, cardiac arrests made up only 2.2% of
all events. This information suggests that there is a
small likelihood of uncontrolled confounding by fire
department first response prior to EMS arrival. This
study was underpowered to detect a 0.7% difference
between exposure groups. The sample size is one of
convenience (i.e., a calendar year of data). To exclude
a type 2 error (i.e., observing no difference when a
true difference is present), a sample of 41,000 patients
would have been required to exclude a 0.7% difference
with 80% power. The MPDS may overtriage acuity of
patient complaint, so that patients who do not have
a life-threatening situation are designated as such.
This may be a valid approach, as it is safer to respond
quickly to many calls for which a rapid EMS response
is subsequently determined not to be beneficial to
ensure that a rapid response is provided to a call
where it is beneficial. The intent of this study was a
pragmatic assessment of the system reflecting patients
who are thought to be in a life-threatening condition
when the decision to respond rapidly is made. No
pediatric patients were included in the sample. These
results should be generalized cautiously or not at all
to settings outside of the urban environment.
From a clinical perspective, further study could
be considered to explore an association of response
time in a pediatric population (the causes of lifethreatening events, particularly in the very young, are
often airway-related and therefore time-sensitive) and
to explore the association with morbidity measures.
Further studies should also take an etiologic approach
to sampling (i.e., identifying a sample of patients who
are known to have presented with a life-threatening
condition that may benefit from rapid EMS response)
and consider a societal perspective (i.e., the expectation of the public, paramedics, and other stakeholders
concerning EMS response time).

CONCLUSIONS
These results call into question the clinical effectiveness of a dichotomous 8-minute ALS response time on
decreasing mortality for the majority of adult patients
identified as having a life-threatening event at the time
of the 9-1-1 call. However, this study does not suggest that rapid EMS response is undesirable or unimportant for certain patients. Rather, this analysis highlights clinical limitations in defining response time as
the time from 9-1-1 call to arrival on scene, challenges
in using the MPDS system to identify who should or
should not receive a rapid EMS response, and the need
for research on who may benefit from rapid EMS response, whether these individuals can be identified at
the time of the 9-1-1 call, and what the optimum response time is.
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INTRODUCTION

ABSTRACT

Evidence-based clinical measures of emergency medical services (EMS) system performance have been
few in number, largely due to the limited quantity
and quality of research committed to the prehospital
arena.1−4 Although there is a 9-1-1 call for EMS
response every other second in the United States,
and despite the fact that survival from various acute
illnesses and injuries are determined in that prehospital setting, evidence for out-of-hospital emergency
care procedures are clearly lacking.1−3 This paucity
of prehospital research is due to a number of factors,
including the relatively young age of EMS as a distinct
field of medical care, difficulties in terms of obtaining
informed consent and accurate data collection in the
prehospital environment, lack of targeted funding, the
small number of dedicated EMS-focused researchers,
inconsistencies in investigational protocol compliance,
and actual or perceived resistance to participation in
research by EMS personnel and receiving facilities.2−4
In the absence of a distinct body of literature evaluating the full spectrum of medical interventions
provided in the prehospital setting, EMS performance
measures have been limited to the relatively few
benchmarks that have been established scientifically,
such as survival from out-of-hospital cardiac arrest.5,6
Although treatment of cardiac arrest represents a major
function of most EMS systems, it only constitutes a
small fraction (1–2%) of all EMS responses. Lacking
data, other performance standards generally have
been based on measures of nonclinical endpoints
and inconclusive, surrogate clinical markers, such as
response intervals and training standards. In most
cases, crude measures of stakeholder satisfaction
(surveys) and other anecdotal measures are utilized to
judge the performance of EMS systems.3

There are few evidence-based measures of emergency medical services (EMS) system performance. In many jurisdictions,
response-time intervals for advanced life support units and
resuscitation rates for victims of cardiac arrest are the primary measures of EMS system performance. The association
of the former with patient outcomes is not supported explicitly by the medical literature, while the latter focuses on a very
small proportion of the EMS patient population and thus does
not represent a sufficiently broad selection of patients. While
these metrics have their place in performance measurement,
a more robust method to measure and benchmark EMS performance is needed. The 2007 U.S. Metropolitan Municipalties’
EMS Medical Directors’ Consortium has developed the following model that encompasses a broader range of clinical situations, including myocardial infarction, pulmonary edema,
bronchospasm, status epilepticus, and trauma. Where possible, the benefit conferred by EMS interventions is presented
in the number needed to treat format. It is hoped that utilization of this model will serve to improve EMS system design and deployment strategies while enhancing the benchmarking and sharing of best practices among EMS systems.
Key words: emergency medical services; paramedics; performance improvement; quality assurance; evidence based
medicine; STEMI, acute myocardial syndrome; asthma; pulmonary edema; status epilepticus
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Even when implemented, utilization of such performance measures for the purposes of establishing system benchmarks is also limited by a lack of common
definitions and other standardized nomenclature for
data elements and clinical outcome endpoints.6−9 In
many EMS systems, response-time intervals and rates
of cardiac arrest survival to the point of hospital admission are the primary measures reported in analyses
of system performance.5,6 However, despite many published attempts to standardize those data, the definition
of response interval and survival still remain nonuniform when reported.5−10
In an attempt to begin a process that will expand
the list of evidenced-based EMS performance measures
and to do so with uniform definitions and reporting
standards, the 2007 Consortium of U.S. Metropolitan Municipalities’ EMS Medical Directors’ reviewed the available scientific literature and, accordingly, developed
an applicable consensus statement. The following discussion is the written product of that consensus process, which was formally developed during the Consortium’s symposium in February 2007, similar to previous
consensus documents.11 Specifically, the discussion will
address some of the common performance measures
currently in use, and it will also describe a new model
for more appropriate evidence-based benchmarking
and performance measurements in large urban and
suburban EMS systems.

Traditional Performance Measures
Response Time Intervals
EMS system response-time intervals are attractive quality measures, as they are easily quantifiable, objective,
and readily understood by both the public and policy makers. Much of the public’s day-to-day expectations in 9-1-1 emergency situations, regardless of true
time-dependency of the clinical scenario, is based on
how soon responders arrive and attend to their family members.12 Overemphasis upon response-time interval metrics may lead to unintended, but harmful,
consequences (e.g., emergency vehicle crashes) and an
undeserved confidence in quality and performance.
First, much of the clinical research utilized to establish
an acceptable “advanced life support (ALS) response
time interval” was conducted in a period when only
paramedics could operate a defibrillator, and the compression component of basic cardiopulmonary resuscitation (CPR) received much less emphasis.13 Now that
basic life support (BLS) providers and lay rescuers can
provide rapid automated defibrillation as well as basic
CPR, the relative importance of the ALS response-time
interval has been challenged, both for cardiac arrest as
well as for other clinical conditions.14−23
Nevertheless, in many EMS systems, the ALS
response-time interval, rather than that of the nearest CPR and automated external defibrillator (AED)-
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equipped unit, remains the focus of system performance and enhancements. Many communities are still
not measuring the intervals for the most important
predictive elements for optimal outcome: time elapsed
until initiation of basic chest compressions and time
elapsed until defibrillation attempts.15,24
For the purposes of benchmarking response times
must also be measured using the same standard in all
EMS systems.25−29 Current National Fire Protection Association (NFPA) standards measure response intervals as
beginning when the responding EMS unit reports that it
is enroute and ending when the unit reports to be “onscene” (at the address of record and not necessary at
the patient’s side). Accordingly, as a national standard,
many EMS systems use this definition.30 However, from
a physiological (and bystander) point of view, a better measure of an appropriate response interval would
be the time elapsed from the moment that the telephone rings at the 9-1-1 call center until the responding
personnel with a defibrillator make actual patient contact or deliver the shock. This is particularly important
when access to the patient is delayed from arrival at the
street-address location, as in urban high-rise structures
or in mass gathering events with logistical barriers.31
Accordingly, we are placing more of an emphasis on
time elapsed to the actual medical care interventions
rather than surrogate variables of EMS response-time
intervals.
Traditionally, managers of EMS systems that focus
on response-time interval goals often determine that
they must either add paramedics to the system or increase the efficiency of EMS units currently being deployed. As more paramedics are added to a particular
system, however, the frequency with which each individual paramedic has the opportunity to assess and
manage critically ill or injured patients in the primary
or “lead” paramedic role may decrease. Pragmatically,
considering that ALS cases constitute a small minority
of all EMS 9-1-1 responses, adding more paramedics
into the system may actually reduce an individual
paramedic’s exposure to critical decision-making and
clinical skill competencies.32−36 Additionally, in order
to enhance system efficiency, scarce financial resources
must be expended on technologic or operational solutions, such as automated vehicle location (AVL) technologies, adoption of sophisticated computer aided dispatch (CAD) systems, and/or system status management (SSM) plans. Such high-level technology solutions
have their place, but their relative importance in terms
of improving outcome and EMS system quality should
be kept in context. Specifically, these technologies are
often deployed only for the ALS response element,
rather than for the evidenced-based, time-dependent
response interval of the basic CPR and AED-equipped
BLS element.
Ultimately, each community must evaluate responsetime interval goals not only in the broader context
of satisfying public policy and public expectations,
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but also in terms of protecting both the driving and
pedestrian public as well as what is best for the patient, their family, and the ultimate outcome of the sick
and injured. Ideally, the response-time interval goals
to which an EMS system should be held accountable
should have as much clinical significance as political
relevance. With the exception of basic CPR and AED
response (in the case of cardiac arrest), there is insufficient evidence to strongly recommend a specific
ALS (paramedic) response-interval target as part of an
evidence-based model for performance evaluation of
an EMS System.15,18,19
In terms of ALS transport-time intervals, there have
been some inferential survival data that may demonstrate the importance of ALS and transport times
following post-traumatic circulatory arrest.37,38 When
paramedics provided definitive prehospital airway
management, they extended the time interval that such
patients will tolerate pulselessness and CPR conditions
until emergency thoracotomy.37,38 However, there is no
hard and fast scientific evidence (e.g., controlled studies) that explicitly proves this particular measure of performance.
Out-of-Hospital Cardiac Arrest Survival Rates
The probability of survival to emergency department
arrival for out-of-hospital cardiopulmonary arrest patients is directly related to a multifactorial performance
of the EMS system. Such factors include response
intervals for BLS and AEDs, immediate performance
of basic CPR by bystanders, and the many dynamic
variables that drive those factors, such as efficiencies in
dispatch operations, quality assurance of protocols for
first responders, community AEDs, and CPR training
programs.6,16,17 Therefore, while such cases represent
only 1–2% of 9-1-1 calls for medical emergencies, it
is appropriate to devote sufficient resources for these
responses. Also, this particular measure involves
dramatic, highly visible life-saving outcomes for many
persons in their prime of life and middle age, thus
carrying significant weighting in the spectrum of EMS
system duties.
Nevertheless, measuring EMS system performance
solely on this aspect of EMS activities does not provide a complete picture of clinical performance for the
other 98% of EMS 9-1-1 responses. Also, depending on
the definition used for a performance measure of survival (e.g., “survival to hospital admission,” “survival
to discharge,” or “neurologically intact survival”), final
outcomes may not be fully attributable to prehospital
care alone.39
In addition to these difficulties, one must account
for the differences between rural, suburban, and urban EMS systems. An AED response time interval
goal of five minutes from first 9-1-1 center call receipt to arrival at the patient’s side may be reasonable for a relatively low-volume suburban commu-
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nity EMS agency with well-positioned first responders.
This same goal, however, may be fiscally or logistically impossible for a rural community with very low
population density or physically impossible for an urban community with significant vertical response-time
delays.40,41
In essence, while the traditional performance measures of response intervals and cardiac arrest survival
have clear value, they also have their limitations. They
also do not fully reflect clinical performance (or are
inapplicable) in the great majority of EMS responses.
There are many other opportunities for performance
measurements, ranging from evaluation and documentation of treatments for myocardial infarction and status epilepticus to respiratory distress and traumatic injuries, just to name a few of the other critical clinical
scenarios. Therefore, it is recommended that a more expanded model of performance be considered to evaluate EMS systems in addition to cardiac arrest survival.

Proposed Model for Clinical Performance
Benchmarking
The purpose of the following discussion is to provide
a framework for improved benchmarking of performance in large suburban and urban EMS Systems based
on currently available evidence. While the role of the
emergency medical dispatcher is critically integral to
the overall performance of an EMS system, this discussion is focused primarily upon the hands-on medical
care provided to patients and thus does not include
performance elements related to dispatch. Accordingly,
essential elements of patient care interventions and
management for several key clinical presentations are
central to the proposed model.
In many cases, there may be only evidence for a complete spectrum of care, rather than validation for each
isolated clinical intervention. For example, evidence
suggests that nebulized beta agonists and sublingual nitroglycerin each significantly reduce mortality for certain patients in respiratory distress.42 In contrast, in the
case of flash pulmonary edema/congestive heart failure (CHF), the evidence regarding improved patient
outcomes with the provision of ALS (paramedic level
support) versus limited BLS care is quite compelling.
Still, it is not yet possible to describe the relative benefit of any single ALS treatment modality in isolation
that those paramedics provide.42 The same is true for
cardiopulmonary arrest scenarios not requiring countershocks (e.g., cases presenting with asystole, pulseless
electrical activity).43 It is clear that ALS support overall can be life-saving, but it is not clear which individual interventions contribute to (or even detract from)
the positive survival rates. Accordingly, for some clinical entities, the magnitude of benefit is associated with
a “treatment bundle.” In these cases, it is likely that
patients receive some benefit from at least one or more
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of each individual suggested intervention, but, based
on available science, the reported benefit may only be
conferred if all elements of the bundle or management
strategy are provided.
Additionally, in some clinical situations for which
improved outcomes have been demonstrated in largescale trials, the key issue is to provide the proven
therapy, bundled or not, and to document its timely
implementation. The treatment of ST-Elevation Myocardial Infarction (STEMI) is an exemplary consideration of bundling treatment interventions with applicable management strategies (e.g., destination hospital
protocols) along with documentation of timely interventions.

ST-Segment Elevation Myocardial
Infarction (STEMI) Performance Measures
Based on the best available evidence, the most recent
American College of Cardiology/American Heart Association guidelines for the prehospital management of
STEMI patients support the implementation of specific
destination protocols for select patients.44,45 In particular, patients at high risk of death, those in cardiogenic
shock, and those with contraindications to fibrinolysis
should be transported primarily (or secondarily transferred) to facilities capable of cardiac catheterization
and rapid revascularization. Evidence also suggests
that when STEMI patients can be transported promptly
to facilities with a moderate-to-high volume of interventional cases, percutaneous coronary intervention
(PCI) is preferred over fibrinolysis for all STEMI patients, thus strengthening the case for direct transport
to applicable facilities that meet these criteria.46,47
As this part of the proposed model is intended for
implementation in large suburban and urban EMS systems, the following assumptions are made: First, at
least one moderate-to-high-volume interventional cardiac facility (at least 225 acute interventions/year) is
available to the community.24,48−51 Second, patients can
be transported to such a facility in a reasonable period
of time (less than 60 minutes from initial dispatch to
arrival at the hospital).
Given these assumptions, the proposed expanded
model (Table 1) for performance for urban and large
suburban EMS systems includes implementation and
individual case documentation of the following key
treatment elements for patients with signs and symptoms
consistent with ischemia with either ST elevation of at least
1 mm in 2 contiguous leads or left bundle branch block not
known to have been present previously:
1. Administration of aspirin (not enteric-coated), unless a contraindication or a recent previous ingestion is documented
2. Acquisition of a 12-lead electrograph (ECG) with
appropriate, training-based interpretation by a

PREHOSPITAL EMERGENCY CARE

APRIL / JUNE 2008

VOLUME 12 / NUMBER 2

TABLE 1. Key Treatment Elements for Various Clinical
Entities Encountered by EMS Systems
Clinical Area

ST-Elevation Myocardial
Infarction (STEMI).

Pulmonary edema

Asthma
Seizure

Trauma

Cardiac arrest

Elements in Model

Aspirin (ASA), if not allergic
12-Lead electrocardiograph
(ECG) with prearrival activation
of interventional cardiology
team as indicated
Direct transport to percutaneous
coronary intervention (PCI)
capable facility for ECG to PCI
time < 90 minutes
Nitroglycerin (NTG) in absence of
contraindications
Noninvasive Positive Pressure
Ventilation (NIPPV) preferred
as first-line therapy over
endotracheal intubation
Administration of beta-agonist
Blood glucose measurement
Benzodiazepine for status
epilepticus
Limit non-entrapment time to <
10 minutes
Direct transport to trauma center
for those meeting criteria,
particularly those over 65 (with
time consistent caveats for air
medical transport situations)
Response interval < 5 minutes for
basic CPR and automated
external defibrillators (AEDs)

paramedic and/or transmission to a designated
emergency physician for interpretation
3. Direct transport to an identified appropriate interventional (PCI) facility for STEMI patients with a
written plan to activate the cardiac catheterization
team prior to EMS arrival
4. Elapsed time from acquisition of the diagnostic
ECG (STEMI identified) to balloon inflation of less
than 90 minutes
In an effort to quantify the magnitude of benefit
for STEMI patients who receive all elements of this
treatment bundle, results from the DANAMI-II and
PRAGUE-II trials were utilized to determine a numberneeded-to-treat (NNT).46,47 While these trials include
intravenous (IV) heparin and IV aspirin (Aspegic) and
thus do not identically reflect the prehospital situation
for many EMS systems in the United States, the similarities have been judged to be sufficient to make an
estimate of benefit. In both of these studies, there was
an absolute reduction of 6% in the composite endpoint
of diminishing stroke, second nonfatal myocardial infarction (MI), or death. This calculation would result in
a NNT of 15 to avoid stroke, a second MI, or death for
just one patient (Table 2).
Again, data demonstrating the benefit for individual interventions are lacking. A recent meta-analysis
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TABLE 2. Numbers-Needed-to-Treat (NNT) by Clinical Scenario
Clinical Area
ST-Segment Elevation
Myocardial Infaraction
(STEMI)

Seizure
Pulmonary edema
Trauma
Trauma
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Cardiac arrest

Elements

NNT

Aspirin 12-lead electrocardiograph
(ECG), direct transport to
percutaneous cardiac intervention
(PCI) interval from ECG to balloon <
90 minutes46,47
Administration of benzodiazepine for
status epilepticus66
Noninvasive positive pressure
ventilation (NIPPV)59
Patients with an Injury Severity Score
(ISS) > 15 to trauma center72
Patients over 65 years of age with ISS >
21 to trauma center69
Defibrillator to the scene < 5 minutes
rather than < 8 minutes15

15

Either a stroke, 2nd
myocardial infarction, or
a death

4

Persistent seizure activity

6

Need for an endotracheal
intubation
1 death

failed to demonstrate definitive evidence of a mortality benefit for the prehospital 12-lead, although it
was acknowledged that the five studies included in
the analysis were not sufficiently powered to evaluate for such a benefit.52 Given the magnitude of benefit demonstrated in DANAMI-II and PRAGUE-II, as
well as recent publications documenting the importance of rapid reperfusion and the role of EMS in a
reperfusion strategy, use of the EMS ECG to assist with
hospital destination decisions and to activate the interventional cardiology team prior to arrival is still
strongly endorsed.46,47,53−56 Accordingly, it is essential
that the prehospital 12-lead ECG analysis not only be
performed, but that the results be utilized to activate
the interventional cardiac treatment team prior to EMS
arrival as well as to direct patients to capable PCI centers rather than the nearest hospital.57,58 At the same
time, in those areas that do not yet have the ability to
direct patients to a PCI Center in a timely manner, the
prehospital ECG still can be utilized to provide thrombolytic therapy sooner in appropriate cases.52 Finally, it
is recognized that the actual door-to-balloon time is not
entirely in the control of EMS; the actions of EMS, however, have direct impact upon this time-critical clinical
intervention. The performance measure includes the interval from ECG acquisition to balloon inflation, rather
than a surrogate measure, because this is the interval
that has been demonstrated to have the greatest impact
on patient outcome. Also, in part, it is the EMS system’s obligation to establish and monitor compliance
with transport policies.

Respiratory Distress Performance Measures
Flash Pulmonary Edema/Congestive Heart Failure
(CHF)
The Ontario Prehospital Advanced Life Support
(OPALS) investigators noted that addition of
paramedic level intervention in the treatment of
severe respiratory distress reduced mortality by 2%,

11

Harm Avoided

3

1 death

8

1 death

and that the majority of this benefit was conferred
upon patients with pulmonary edema/CHF.42 As
with many prehospital studies, the incremental
benefit of the individual ALS interventions was
not established, but rather the complete bundle of
treatment was evaluated and found to be life-saving.
More recently, studies have suggested that there is
a reduction in the proportion of pulmonary edema
patients requiring endotracheal intubation (ETI) with
the use of noninvasive positive pressure ventilation
(NIPPV).59−61 Importantly, although nearly 25% of
patients in one study were ultimately found to have
a cause of their respiratory distress other than pulmonary edema, the outcomes of this subset of patients
still were not adversely affected by the provision of
NIPPV.59
Given these assumptions, the proposed model for
performance for urban and large suburban EMS systems includes implementation and individual case documentation of the following key treatment elements for
patients with respiratory distress assessed and presumed to
be due to pulmonary edema/left-sided congestive heart failure
(CHF):
1. Administration of nitroglycerin (NTG) to patients
without contraindications (e.g., a given lower limit
of systolic blood pressure, recent sildenafil citrate
use)
2. Prehospital provision of NIPPV to avoid ETI (both
prehospital and in-hospital)
In prehospital- as well as hospital-based studies, the
absolute reduction in the need for ETI by the utilization of NIPPV has been measured at 16–20%, yielding
an NNT of 6.59−61 However, based on the available evidence, the consensus opinion during the applicable discussion was that, in EMS systems with very short transport times (e.g., 10–15 minutes), the absolute value of
the prehospital role of NIPPV remained unproven and
should be considered, but not mandated, under such
circumstances.
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Bronchospasm
The provision of beta-agonists to patients with bronchospasm remains the mainstay of therapy, and this
treatment may even be performed by EMT-basics.62,63
Preliminary evidence now suggests a decreased odds of
admission for the moderate-to-severe asthmatic patient
who receives very early prehospital (vs. in-hospital)
corticosteroid administration.64 After extensive discussion, however, the group concluded the evidence for
prehospital steroids to be of insufficient strength to include this treatment in the model. Therefore, the critical
therapy of choice, by either EMT-basics or paramedics,
remains the beta-agonist intervention.
Given these assumptions, the proposed model for
performance for urban and large suburban EMS systems includes implementation and individual case documentation of the following key treatment element for
patients with respiratory distress found to have prolonged
expiratory phase breathing/indicative of wheezing or known
history of asthma/reactive airways disease:
1. Provision of beta-agonist by the earliest-arriving,
trained, and qualified personnel
The evidence for beta-agonist treatment of bronchospasm is not sufficiently robust to estimate a NNT,
but it clearly is an intervention that can provide immediate relief of discomfort to the patient and also provide
objective, measurable improvement in pulmonary status with early use.65

Status Epilepticus Performance Measures
In addition to general supportive interventions, the
primary goal in the treatment of ongoing or recurring seizures is the cessation of convulsive activity.
While most seizures stop spontaneously prior to EMS
arrival on-scene, up to one-third of seizure patients
will either have convulsive activity that continues until
EMS arrival or have recurrent seizures in the presence
of EMS.66 A recent controlled, clinical trial demonstrated that IV benzodiazepines administration (compared with placebo) will not only diminish convulsive
recurrences and ongoing seizures, but that they do so
without incurring significant complications.66 This elegant study deserves much credit, not only because it
provides evidence-based confirmation of the efficacy
for these specific anticonvulsives, but because it also
examined the risk: benefit of such intervention. While
benzodiazepine-induced respiratory failure is a known
complication, the study itself showed that those risks
are generally negligible with basic airway and ventilatory procedures, which should be considered part of
this intervention.
Accordingly, given these assumptions, the proposed
model for a performance measurement for urban and
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large suburban EMS systems includes implementation
and individual case documentation of the following key
treatment elements for patients with seizure activity that
persists for more than 15 consecutive minutes or has two or
more seizures without an intervening period of clear mental
status:
1. Obtain and measure a blood glucose level
2. Administer a benzodiazepine (lorazepam or diazepam) by the best available route (IV, intramuscular [IM], rectal, or intranasal)
Intervention with appropriate benzodiazepines by
EMS personnel will terminate 42–59% of these
episodes, compared with only 21% resolution with
placebo.66 The former success rate is associated with diazepam and the latter with lorazepam, yielding NNTs
of 5 and 3, respectively. Given this range, an estimated
NNT of 4 to terminate a seizure that would not have
otherwise terminated is utilized in the model.

Trauma
Rapid evacuation of severely injured patients to a
trauma center has been associated with improved
outcomes.67−72 There is conflicting evidence, however,
regarding the risk-benefit ratio of prehospital ALS interventions in trauma patients, particularly in the area
of airway management.73−76 Based on evidence available to date, it appears that rapid evacuation of trauma
victims should have greater priority than advanced
prehospital interventions.77,78 While rapid evacuation,
for example, may not be precluded by performance of
ETI enroute, placement of the tube should not delay
transport. In addition, before it is advocated, the other
caveats about appropriateness of prehospital ETI need
to be considered, including the ETI skills experience
of the providers and their control of delivered positive
pressure ventilations.79,80
Accordingly, the proposed model for a performance
measurement for urban and large suburban EMS systems includes implementation and individual case documentation of the following key treatment elements for
patients meeting American College of Surgeons trauma center triage criteria:

1. In general, transporting paramedics (or transporting basic EMTs) should limit on-scene time to less
than 10 minutes or document reasons for the exception (e.g., entrapment, scene safety, etc.).
2. Transport should be provided immediately and
directly to designated trauma center.
3. If on-scene time is extended while awaiting air
medical rescue crews to arrive, the total presumed
ground and transport time intervals for the air
crews should not exceed that of the time that
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would have been required by ground crews to get
the patient to the trauma center.
It is recognized that the Injury Severity Score (ISS) is a
retrospective measurement and thus is not determined
in the prehospital setting. The available evidence that
allows an estimate of the NNT incorporates age and
ISS, however, and thus ISS is included in the model,
requiring cooperative data exchange with the trauma
center. For patients with an ISS of 15 or greater, the
number needed to treat (i.e., direct transport to a trauma
center) is 11 for all age groups and 3 for patients over
the age of 65.69,72
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Other Performance Measures
Clearly, there are other performance measures that
could be used by EMS systems, including compliance
with nontransport criteria, qualitative or quantitative
measurement of end-tidal carbon dioxide after airway
placement, application of cervical collars and spinal immobilization, administration of supplemental oxygen
to patients with presumed strokes, respiratory distress
or coronary artery syndromes, provision of pain relief,
IV or intraosseous access for patients with unstable vital signs or cardiac rhythms, rapid termination of atrial
tachycardias with adenosine, treatment of anaphylaxis
with epinephrine, or myriad of other emergency therapies and management protocols. While these actions
are all well-accepted treatments and procedures and,
while they are excellent targets for internal quality assurance audits and performance measurements, they
are not all fully substantiated by scientific literature,
are controversial in some situations, or are infrequent
in occurrence, and thus not necessarily appropriate to
use for benchmarking EMS systems. Nonetheless, it is
hoped that such additional measures can be studied further and subsequently utilized as performance criteria
for intersystem comparisons.

CONCLUSIONS
This document proposes a multifactorial model of
EMS system performance measurement for large urban and suburban EMS Systems, based on the currently available scientific evidence. Beyond the traditional benchmarking focus on cardiac arrest survival
rates and response-time interval performance, an expanded evidence-based model, including documentation of care for ST-segment elevation MI, pulmonary
edema, bronchospasm, seizure, and trauma patients,
is presented. This approach not only allows local EMS
leaders to more accurately report a broader picture of
the performance of their system in a method that can be
understood by all stakeholders, but it also may be utilized in a benchmarking fashion so that best practices
in urban and suburban EMS systems may be quanti-

fied and reproduced. Based on sound, large-scale scientific studies, the number of lives saved by a particular EMS system can be extrapolated for these particular measures with some relative confidence. For
example, based on existing literature, if an EMS system
has encountered 90 patients with STEMI and appropriately completed the appropriate treatment bundle
in 60 cases, then one could presume and report that a
second heart attack, stroke, or death had been likely
avoided for four patients. In the same way, it also could
be presumed and reported that if the EMS system had
been functioning optimally, six patients would have realized this same benefit. Once the element (or those elements) of the treatment bundle are identified that are
preventing 100% compliance, focused efforts for performance improvement can be justified by a quantifiable
metric.
There are limitations to this type of model, including
a lack of a sufficient number of high-quality trials for
many other infrequently occurring conditions. It is anticipated that the Consortium that developed these new
benchmarks and other professional organizations will
still attempt to update this model as more evidence does
become available. For the time being, it is hoped these
guidelines will serve as a new prototype and a starting point for future performance measurements and
benchmarking in appropriately-sized EMS systems.
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APPENDIX
Participants from the U.S. Metropolitan Municipalities’ EMS Medical Directors’ Consensus Panel
on Evidence-Based Performance Measures, February
15–18, 2007, Dallas, Texas
2007 Consortium Members:
Gail Bennett—Administrative Coordinator, U.S.
Metropolitan Municipalities’ EMS Medical Directors’
Consortium
City of Honolulu:
Elizabeth A. (Libby) Char, MD—Director of Emergency
Services Department, City and County of Honolulu; Assistant Clinical Professor of Surgery, University of Hawaii
School of Medicine, Honolulu, HI
City of Seattle:
Michael K. Copass, MD—Medical Director, Seattle
Medic I Program (City of Seattle EMS), Seattle Fire Department; Professor of Medicine and Neurology, University
of Washington, and Director of Emergency Services, Harborview Medical Center, Seattle, WA
City of San Diego:
James V. Dunford, MD—Medical Director, City of San
Diego EMS and Professor of Clinical Medicine and Surgery,
Department of Emergency Medicine, University of California, San Diego, CA
City of Los Angeles:
Marc Eckstein, MD—Medical Director, Los Angeles Fire
Department; Associate Professor of Emergency Medicine,
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Keck School of Medicine of the University of Southern
California, Los Angeles, CA
City of New York:
John P. Freese, MD—Assistant Medical Director for
Training for the Fire Department of New York (FDNY) and
Medical Director for Research and On-Line Medical Control; Assistant Professor of Emergency Medicine at New York
University, College of Medicine, New York, NY
City of Phoenix:
John V. Gallager, MD—EMS Medical Director, City of
Phoenix Fire Department; Base Hospital Medical Director,
St. Luke’s Medical Center, Phoenix, AZ
City of San Antonio:
Donald J. Gordon, PhD, MD—EMS Medical Director
for San Antonio and Leon Valley Fire Departments; Professor, Emergency Health Sciences Department, University of
Texas Health Sciences Center, San Antonio, TX
City of Fort Worth: TX
John K. Griswell, MD—Medical Director, MedStar (City
of Forth Worth EMS), Fort Worth, TX
City of Memphis:
Joe E. Holley, MD—EMS Medical Director for City of
Memphis Fire Department, Shelby County Emergency Medical Service, and State of Tennessee EMS Medical Director,
Memphis, TN
City of Dallas:
S. Marshal Isaacs, MD—Medical Director, City of Dallas
Fire-Rescue Department; Professor of Surgery/Emergency
Medicine, University of Texas Southwestern Medical Center
and the Parkland Health and Hospital System, Dallas, TX
City of Portland:
John Jui, MD, MPH—Medical Director, City of Portland and Multnomah County, Oregon; Medical Director,
Oregon State Police and Deputy Team Commander, Oregon DMAT; Professor, Department of Emergency Medicine,
Oregon Health and Science University, Portland, OR
City of Columbus:
David Keseg, MD—Medical Director, Columbus Division of Fire; Clinical Instructor, Ohio State University,
Columbus, OH
City of Cincinnati:
Donald A. Locasto, MD—EMS Medical Director, City
of Cincinnati Fire Department; Assistant Professor of Emergency Medicine, University of Cincinnati, Cincinnati, OH
City of El Paso:
James R. (Randy) Loflin, MD—Medical Director, City
of El Paso EMS; Associate Professor, Emergency Medicine,
Texas Tech University Health Science Center, El Paso, TX
City of Philadelphia:
C. Crawford Mechem, MD—Medical Director, City of
Philadelphia EMS, Philadelphia Fire Department; Associate
Professor, Department of Emergency Medicine, University
of Pennsylvania, Philadelphia, PA
City of Boston:
Peter H. Moyer, MD MPH—Medical Director, City of
Boston Fire, Police and EMS, Past-Chair and Professor of
Emergency Medicine, Boston University School of Medicine,
Boston, MA
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City of Raleigh:
J. Brent Myers, MD MPH—Medical Director, Wake
County EMS System and WakeMed Health and Hospitals
Emergency Services Institute, Raleigh, NC
City of Indianapolis:
Michael L. Olinger, MD—Professor of Clinical Emergency Medicine and Director Division of Out-of-Hospital
Care, Department of Emergency Medicine, Indiana University School of Medicine and Medical Director, Indianapolis Fire Department and Indianapolis EMS, Indiana,
IN
City of Richmond:
Joseph P. Ornato, MD—Medical Director, Richmond
Ambulance Authority, City of Richmond EMS; Professor of
Internal Medicine (Cardiology) and Professor and Chair of
Emergency Medicine, Virginia Commonwealth University,
Richmond, VA
City of Atlanta:
Eric W. Ossmann, MD—Medical Director, City of
Atlanta–Grady Memorial Hospital EMS; Associate Professor and Section Director for Prehospital and Disaster
Medicine, Department of Emergency Medicine, Emory University, Atlanta, GA
City and County of Dallas:
Paul E. Pepe, MD MPH—Director, City of Dallas
Medical Emergency Services and Medical Director, the
Dallas Metropolitan BioTel (EMS) System and the Dallas Metropolitan Medical Response System; Professor of
Medicine, Surgery, Pediatrics, Public Health and Chair,
Emergency Medicine, University of Texas Southwestern
Medical Center and the Parkland Health and Hospital System, Dallas, TX
City of Houston:
David E. Persse, MD—Physician Director, City of Houston EMS and Public Heath Authority, City of Houston Department of Health and Human Services; Associate Professor, Department of Surgery, Baylor College of Medicine; and
Associate Professor, Department of Emergency Medicine,
University of Texas Health Sciences Center at Houston,
TX
City of New York:
David J. Prezant, MD—Chief Medical Officer, Fire Department of New York, Office of Medical Affairs and CoDirector, World Trade Center Monitoring and Treatment
Programs; Professor of Medicine, Pulmonary Division, Albert Einstein College of Medicine, Montefiore Medical Center, New York, NY
City of Austin:
Edward M. Racht, MD—Clinical Associate Professor,
University of Texas Southwestern Medical Center at Dallas; Medical Director for the City of Austin/Travis County
Emergency Medical Services Clinical Practice, Austin,
TX
City of Louisville:
Neal J. Richmond, MD—Chief Executive Officer,
Louisville Metro EMS; Assistant Professor of Emergency Medicine, University of Louisville Medical Center,
Louisville, KY
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City of Miami:
Kathleen S. Schrank, MD—Medical Director, City of
Miami Fire Rescue and Professor of Internal Medicine, Emergency Services, University of Miami—Jackson Memorial
Hospital, Miami, FL
City of Nashville:
Corey M. Slovis, MD—Medical Director, Nashville
EMS, Nashville Fire Department, Nashville International
Airport; Professor and Chair of Emergency Medicine, Vanderbilt University, Nashville, TN
City of Tucson:
Terence Valenzuela, MD, MPH—Medical Director,
Tucson Fire Department, Professor of Emergency Medicine,
University of Arizona, Tucson, AZ
City of Chicago:
Paula J. Willoughby-DeJesus, DO, MHPE—Medical
Director and Assistant Commissioner, Chicago Fire Department; Assistant Professor of Medicine, University of
Chicago; Immediate-Past National President, American College of Osteopathic Emergency Physicians, Chicago, IL
Also:
Raymond L. Fowler, MD—Medical Director for
Operations, the Metropolitan Dallas EMS (BioTel) System;
Associate Professor and Chief, Section of EMS, Homeland
Security and Disaster Medicine, the University of Texas
Southwestern Medical Center and the Parkland Health and
Hospital System, Dallas, TX
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J. William Jermyn, DO—Chair, EMS Committee, American College of Emergency Physicians and EMS Medical Director, Missouri Department of Health and Senior Services,
Jefferson City, MO
Robert E. O’Connor, MD, MPH—Immediate Past
Professor and Chair, Emergency Medicine, University of
Virginia Health System, Charlottesville, VA; President,
National Association of EMS Physicians; Chair, Emergency Cardiovascular Care Committee, American Heart
Association
Keith K. Wesley, MD—Chair, National Council of State
EMS Medical Directors, National Association of EMS Officials; State of Wisconsin EMS Medical Director and Medical
Director for the Chippewa Fire District, Chippewa Falls, WI
William P. Fabbri, MD—Medical Office for the Federal
Bureau of Investigation (FBI), Washington, DC
Nelson Tang, MD—Medical Director, United States Secret Service, the U.S. Department of Homeland Security Immigration & Customs Enforcement (ICE) and The Bureau of
Alcohol, Tobacco and Fire Arms; Assistant Professor, Department of Emergency Medicine, the Johns Hopkins University,
Baltimore, MD
Jon R. Krohmer, MD—Deputy Chief Medical Officer,
U.S. Department of Homeland Security, Washington, DC
Jeffrey M. Goodloe, MD—Oklahoma Institute for Disaster & Emergency Medicine, University of Oklahoma College
of Medicine, Tulsa, OK
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EXPANDING PARAMEDIC SCOPE OF PRACTICE IN THE COMMUNITY: A
SYSTEMATIC REVIEW OF THE LITERATURE
Blair L. Bigham, MSc, ACPf, Sioban M. Kennedy, MA, ACP, Ian Drennan, BSc, PCP,
Laurie J. Morrison, MD, MSc
ABSTRACT

January 1, 2000. We included all research articles in the
English language that reported a research methodology.
We excluded commentaries and letters to the editor. Two
investigators independently screened citations in a hierarchical manner and abstracted data. Results. Of 3,089
titles, 10 articles were included in the systematic review and one additional paper was author-nominated.
The nature of the 11 articles was heterogeneous, and
only one randomized controlled trial (RCT) was found.
This trial showed community paramedicine to be beneficial to patients and health systems. The other articles drew conclusions favoring community paramedicine.
Conclusion. Community paramedicine research to date is
lacking, but programs in the United Kingdom, Australia,
and Canada are perceived to be promising, and one RCT
shows that paramedics can safely practice with an expanded
scope and improve system performance and patient outcomes. Further research is required to fully understand how
expanding paramedic roles affect patients, communities, and
health systems. Key words: emergency medical services; prehospital; community paramedic; extended scope; paramedic
practitioner

Background. Paramedics are an important health human resource and are uniquely mobile in most communities across
Canada. In the last dozen years, challenges in the delivery
of health care have prompted governments from around the
globe to consider expanding the role paramedics play in
health systems. Utilizing paramedics for the management
of urgent, low-acuity illnesses and injuries has been coined
“community paramedicine,” but the role, safety, and effectiveness of this concept are poorly understood. Objective.
We undertook a systematic review of the international literature to describe existing community paramedic programs.
Method. We used the Cochrane methodology for systematic reviews. An international group of experts developed
a search strategy and a health information specialist executed this search in Medline, Embase, and CINAHL starting
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INTRODUCTION
Health care demand is increasing around the world
as populations grow and age.1–3 Emergency medical
services (EMS) systems have been impacted by the
increasing need for their services, with requests for
emergency ambulances rising by as much as 8%
annually.4–6 Many of the patients for whom EMS is
summoned do not require emergent interventions by
prehospital care providers6,7 and may best be served
by other health services through referral by prehospital care providers.8 However, most EMS models only
allow providers to transport patients to an emergency
department (ED) for physician services, although as
many as 50% of patients transported to ED by EMS are
discharged without significant treatment or referral.9
Articles from the United Kingdom, Canada, and the
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United States have estimated that 30% to 50% of all
ambulance transports to the ED are inappropriate5,10,11
and that some patients transported to the ED by
EMS leave without ever being seen.12 The increase in
demand for emergency care has led to a suboptimal
situation that is not benefiting patients, providers,
or health care systems. These challenges, in addition
to the longstanding difficulty of providing health
care to rural communities,3,13 have sparked calls for
increased use of allied health professionals to carry out
assessments and treatments traditionally delivered by
physicians.1,14–16
Emergency ambulances are often staffed by paramedics trained to assess emergencies and treat lifethreatening situations. While variable by region,
paramedic scope of practice in many jurisdictions includes endotracheal intubation, needle thoracostomy,
intravenous access, medication administration of
antiarrhythmics, narcotics, dextrose and inotropes,
and electrical therapies, including defibrillation, cardioversion, and transcutaneous pacing. In the last
decade, the scope of practice of some paramedics has
grown to include interventions for acute conditions
such as thrombolytics in ST-segment elevation myocardial infarction (STEMI)17 and hospital bypass for
STEMI18 and suspected ischemic stroke.19 Other conditions, including hypoglycemia,20 epistaxis, and falls,21
are also being managed exclusively by paramedics
and often result in no transport to an ED. In light
of these advancements, several national organizations
from the United Kingdom, Canada, and the United
States have suggested paramedics may be able to treat
patients who call EMS for minor conditions in the
field or refer them to non-ED health resources.14,16,22
This could potentially reduce EMS and ED workload, increase system capacity, improve patient satisfaction, and improve clinical outcomes. Others have
suggested that health promotion and injury prevention should also be added to the paramedic scope of
practice.23–25
Many terms have been used to describe paramedics
with an expanded scope of practice, including emergency care practitioner,26 extended skills paramedic,27
community paramedic28 (CP), and paramedic practitioner.29 The International Roundtable for Community Paramedicine (IRCP) is a network of EMS leaders
pursuing the concept of expanding paramedic scope;
given international participation in this organization,
we have adopted the term community paramedic
when referring to the expansion of paramedic
scope.
Our objective was to systematically review the international literature to identify scientific evidence for or
against the use of community paramedics. This information is intended to inform physicians, EMS operators, and policymakers who design, manage, and fund
EMS and health care systems.
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METHODS
Data Sources and Search Strategy
We conducted a systematic review of the literature
to identify scientific evidence regarding expanded
paramedic scope of practice. Our process followed
the Cochrane methodology.30 We searched the Medline, Embase, and CINAHL databases from January 1,
2000, to September 30, 2011, for all relevant articles.
The time period used in the search strategy was limited to after January 2000, as prior to this time the
idea of community paramedicine was not clearly defined. To find all relevant citations related to community paramedicine, we used a complex set of search
strategies that combined medical subject headings and
text words for terms related to emergency medical services, paramedics, and community health (Appendix
1, available online). The search strategy was developed by the investigators in consultation with the Ontario Community Paramedicine Interest Group, the
IRCP, and an information specialist. We identified additional articles by hand-searching bibliographies of all
included articles and contacting experts in the field.

Data Selection
We included all research articles that measured a
patient-related or system-related outcome related to
paramedic provision of expanded scope of practice.
We excluded opinion articles, commentaries, and letters to the editor, though we checked the references of
such articles to ensure we had not missed eligible articles. Two investigators (BLB and SMK) reviewed all citations independently in a hierarchical manner. Titles
classified as “include” or “indeterminate” by at least
one of the investigators were included in the next iteration of review by abstract. The same process occurred
to identify full articles for review. Disagreements at the
full-article stage were resolved by consensus between
two authors (BLB, SMK).

Data Extraction
Two investigators (BLB, SMK) independently abstracted the following information from each article using
a data-abstraction tool: the study design, the population demographics, the control and intervention, the
outcome data, the type of EMS provider, and the EMS
setting involved. Any abstraction differences were resolved through consensus.

RESULTS
Search Yield
The search strategy identified 3,089 citations (Fig. 1).
Of these, 448 were selected for abstract review and 105
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Kingdom. One other study used data from the RCT.33
The remaining body of evidence was limited to
case–control, observational, economic, and safety studies, and qualitative surveys.
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Population Demographics
Nine of the articles were from the United Kingdom;
Canada35 and Australia37 each produced one study.
Reviewers determined that eight articles27,29,31–36
quantitatively examined resource utilization with a focus on reducing ED visits. Some articles21,27,29,31,35,37,38
qualitatively explored satisfaction with CP services
with patients and paramedics. Patient groups varied; most articles included all age groups21,31,32,34 or
only elderly patients27,29,33,38 ; however, one study included only adults,35 and one study exclusively examined pediatric patients.36 A single study examined
paramedic attitudes and satisfaction with extended
paramedic training and did not focus on patient
groups.37 Provider populations varied also in terms of
age, professional experience, and certifications (emergency medical technicians, paramedics, nurses).

Interventions and Scope of Practice

FIGURE 1. Flowchart of the review process.

of these articles had no abstract and were reviewed at
the full-text stage. The remaining 343 titles that had
abstracts were reviewed and of these 118 underwent
full-text review. Of the 223 full-text articles reviewed,
10 articles met inclusion criteria. One additional article
from a database we did not search (PsychINFO) was
author-nominated; a total of 11 articles were included
in our review (Table 1).21,27,29,31–38 The kappa measuring interrater agreement for title, abstract, and full-text
articles was 0.70, 0.62, and 0.90, respectively. The results from data abstraction can be found in Table 2.

Methodologies
One study was an RCT27,29 that investigated the
efficacy of community paramedicine in the United

In all articles, the scope of community paramedicine
was tailored to the needs of the local communities,
whether rural or urban environments, and all CPs
received additional training above and beyond the
scope of practice for a locally identified paramedic.
New competencies included the assessment of minor acute and chronic illnesses and injuries,27.29,31,37
providing nontraditional pathways to facilitate further assessment, treatment, and follow-up,32,34 and
providing on-scene health promotion education and
chronic illness surveillance.38 Nontraditional pathways included protocol-driven referrals to radiography clinics, general practitioners, district nurses, and
social services.29,32 Community paramedics had enhanced skills (Table 3) that allowed them to treat
patients at home with minor injuries and illnesses
(Table 4) and then leave the patient at home.27,29,37 The
decisions were driven by protocols and skill development, which enabled the provider to suggest selfcare, refer patients to non-ED agencies, or recommend
nonambulance transport to an ED.21,29 Additionally,
CPs were utilized in dispatch centers to identify calls
that met CP eligibility.34

Outcomes
Outcomes ranged from clinical indicators (ED attendance and length of stay)27,29,31,32,34,35 and operational
outcomes (time on task, and transport rates)21,27,29,32
34,36
to patient satisfaction scores21,27,29,31,35,38 and economic impacts33,35 on health systems. Two articles
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Citation

N

Method

Population

Intervention

Control

4 ECPs
11 standard
paramedics
797
I: 251
C: 537
117/215

Qualitative reports on the ECP
experience

ECP training

9–9–9 calls that met 24 a priori
illness codes during a
4-month period

Cluster RCT
(week)
Qualitative
survey

3,018
I: 1,549
C: 1,469

Standard
Response by
paramedic
paramedics
response
trained in
treat-and-refer
protocols
Paramedic
Standard
practitioner
paramedic
care

Cooper
et al.
(2008)32

Prospective
cohort study

25 ECPs

Gray and
Walker
(2008)34

Prospective
cohort study

3,955

All 9–9–9 patients >60 years of
age who called EMS between
0800 and 2000 and had a
problem within the scope of
practice of a PP during a
56-week period
ECP training
25/63 extended care
practitioners responded to the
survey by completing 611
patient care reports
All ECP-indicated calls to 9–9–9 N/A
during a 12-month period

Mason
et al.
(2008)27

Cluster RCT

2,025

Cooper
et al.
(2004)31
Snooks
et al.
(2004)21

Constructivist
methodology

Mason
et al.
(2007)29

Prospective
cohort study
Qualitative
survey

Reeve et al. Qualitative
(2008)37
survey tool
Dixon
et al.
(2009)33
MartinMisener
et al.
(2009)35

Shah et al.
(2010)38

16/20

Standard
paramedics

All 9–9–9 patients >60 years of Paramedic
practitioner
age who called EMS between
0800 and 2000 and had a
problem within the scope of
practice of a PP during a
56-week period
Graduates of a one-year
N/A
extended paramedic program

3,018
All 9–9–9 calls that were part of Paramedic
Economic
a larger RCT (Mason)
practitioner
analysis as part
of a cluster
RCT
A nurse
Longitudinal
n = 86 (year 1); n Adult English-speaking
practitioner –
mixed methods
= 85 (year 2);
permanent residents of the
paramedic
n = 50 (year 3)
geographic area, age 40 years
model of
or more with a diagnosis of at
health care
least one chronic illness
delivery
9–1–1 patients between April
Paramedic
Patient screening 9–1–1 calls
2006 and December 2007
referral to
questionnaires n = 1,444
>60 years of age
PCP or social
EMS screened
services
n = 1,231

Outcome

Favorable towards
community
paramedicine
Favorable towards
community
paramedicine

Favorable towards
community
paramedicine

Standard
paramedic

Favorable towards
community
paramedicine

Calls where an
ECP, or rarely
a dispatcher,
tiered ECP

Favorable towards
community
paramedic role in
dispatch center
compared with
standard
AMPDS
dispatcher
Favorable towards
community
paramedicine

Standard
paramedic
care

N/A

Standard care
paramedic

Previous
emergency
paramedic
care

Favorable towards
community
paramedicine
Community
paramedicine
program is
cost-effective
Favorable towards
community
paramedic–nurse
practitioner
model

None

Favorable towards
community
paramedicine

Other health
Care
providers
(GP, NP)

No significant
difference
between
intervention and
control

In-home

O’Keeffe
et al.
(2011)36

Quasiexperimental,
non-RCT

assessment
n = 153
1,153

Pediatric patients <16 years of
age

ECPs

C = control; ECP = extended care practitioner; EMS = emergency medical services; GP = general practitioner; I = intervention; NP = nurse practitioner; PP =
paramedic practitioner; RCT = randomized controlled trial.

assessed the safety of CPs.21,27 One study focused
on the attitudes and satisfaction of paramedics
with the incorporation of community health–related
training.37

DISCUSSION
Our systematic review identified only 11 peerreviewed articles studying community paramedicine,
all of which were published in the last eight years,
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Cooper et al. Constructivist 4 ECPs 11
Total 691 cases between
(2004)31
methodolstandard
October 2002 and
ogy
paramedics
March 2003
I: 361
C: 331
Stage 1: reflective reports
and patient report
forms
Stage 2: focus group
interviews

Snooks et al. Prospective
(2004)21
cohort
study
Qualitative
survey

797
I: 251
C: 537
Ex: 9
117/215

9–9–9 calls that met 24 a
priori illness codes
during a 4-month
period

Intervention

Control

Outcome

ECP training

Standard
28% patients treated on
paramedics
scene by ECPs vs. 18% by
paramedics (p = 0.007),
no patients conveyed
within 24 hours
50% ECPs conveyed, vs. 64%
of paramedics (p = 0.000)

Perceived qualitative
benefits:
Reduction in unnecessary
trips to ED
Improved resource
allocation
Additional training
improved clinical practice
Practitioner and stakeholder
noted benefit to patient
care regarding issues
around referrals and
“treat and release”
Primary outcome:
Response by paramedics Standard
percentage of patients left
paramedic
trained in
at the scene
response
treat-and-refer
I: 37.1%, 93/251
protocols
C: 36.3%, 195/537, p =
0.90
Secondary outcomes:
Used protocol: 101/251
(40.2% compliance)
Outside protocol: n = 9
Median job cycle time (all
patients)
I: 51 min
C: 47 min, p < 0.001
Median job cycle for
nontransports
I: 35 min
C: 27 min, p ≤ 0.0001
Patient safety:
Physician reviewer
identified 3 patients in
each cohort (no p
reported) who should
have been transported.
No follow-up
Only 2 of the 9 patients
outside protocol were left
at home, none deemed to
require transport Survey
results:
Nonconveyed patients in
intervention:
Patient satisfaction:
I: 81%
C: 58%, p < 0.05
Right amount of advice: 69%
vs. 46%, p < 0.05
Reassured by advice: 72%
vs. 45%, p < 0.05
Clear advice given when to
get more help: 71% vs.
46%, p < 0.05
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TABLE 2. Data Abstraction Results
Citation

Method

N

Population

Mason et al.
(2007)29

Cluster RCT
(week)

3,996
I: 2,087
C: 1,909
Consent and
not
excluded
3,018
I: 1,549
C: 1,469

Standard
Paramedic practitioner
All 9–9–9 patients
paramedic
(chief complaint: falls,
>60 years of age who
care
lacerations, epistaxis,
called EMS between
minor burns, foreign
0800 and 2000 and had
bodies. Techniques:
a problem within the
local anesthetic,
scope of practice of a
wound care, suturing,
PP during a 56-week
principles of dressing
period
and splintage
Age and gender between
Advanced
assessment:
groups were similar
joint exam, ENT exam,
neurologic,
cardiovascular,
respiratory systems
Protocol-led dispensing:
analgesia, antibiotics,
tetanus toxoid
Social needs assessment:
referral to radiography,
GP, district RN,
community social
services, ED
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Qualitative
survey

Cooper et al. Prospective
(2008)32
cohort
study

25 ECPs

Intervention

25/63 ECPs completed a ECPs
total of 611 patient
audit forms during
two 3-week periods
(February 2006;
April/May 2006)

Control

Outcome

ED attendance 0–28 days:
I: 970/1,549, 62.6%
C: 1,286/1,469, 87.5%,
p < 0.001
Hospital admission
0–28 days:
I: 626/1,549, 40.4%
C: 683/1,469, 46.5%, p <
0.001
Very satisfied:
I: 656 (85.5%)
C: 528 (73.8%), p < 0.001
Total episode time:
I: 235.1 minutes (SD
183.3)
C: 277.8 minutes (SD
182.6), p < 0.001

Secondary:
Any investigation:
I: 754 (49.7%)
C: 971 (67.9), p < 0.001
Received PP treatment:
I: 1,233 (81.3%)
C: 1,040 (72.8%), p < 0.001
Subsequent unplanned
contact after initial
episode:
I 330 (21.3%)
CC 259 (17.6%), p < 0.01
Physical health worsened
(self-reported):
I: 166 (21.7%)
C: 170 (25.6%), p = 0.13
Mortality at 28 days:
I: 68 (4.4%)
C: 74 (5.0%), p = 0.41
Standard
40% (25/63) response rate
paramedic
for ECPs
40% patients >75 years of
age; 18% less than
16 years old
Response time for ECPs:
Mean 16.5 min (SD
47.5 min); minimum
1 min; maximum
13 hours (nonurgent
referral)
Mean scene time: 46.5 min
(SD 28.5); minimum
<1 min–4.5 hours
ECP diagnosis:
Weak correlation between
presenting condition and
ECP diagnosis
(Spearman’s rho = 0.457,
p = 0.01) and high
correlation between ECP
diagnosis and diagnosis
after 24 hours
(Spearman’s rho = 0.731,
p = 0.01)
ECP nonconveyance rate
62% (95% CI 58%–66%),
compared with 32% for
paramedics in the same
time period
Patient referral by ECPs:
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ED: 46% (139/302)
GP: 13%
Minor injury units: 7%
District nurses: 2%
Falls groups: 1%
Diagnostic predictors of
transportation:
Respiratory: OR 2.88
Cardiac: 10.81
Neurologic: 5.67
Trauma: 2.48
Social need: 034

Gray and
Walker
(2008)34

Prospective
cohort
study

3,955

All ECP-indicated calls
to 9–9–9 during a
12-month period

N/A

ECPs reported only 5%
unsatisfactory outcomes
ECP-specific intervention
performed on 66% of
patients (396/600) which
avoided acute admission
This study compared
Calls where
nontransport rates
an ECP, or
(alternative pathway) by
rarely a
AMPDS category
dispatcher,
AMPDS Category A
in the
control
(life-threatening)
center
36.3% alternative pathway
tiered an
(414/1,141)
ECP
AMPDS Category B
(serious)
52.2% alternative pathway
(930/1,781)
AMPDS Category C (other)
44.1% alternative pathway
(456/1,033)

Mason et al.
(2008)27

Cluster RCT

3,996
I: 2,087
C: 1,909
3,018
recruited
into trial
I: 1,549
C: 1,469
Used in
analysis of
safety
2,025
I: 1,118
C: 907

All 9–9–9 patients calling Paramedic practitioner
assessment and
between 0800 and 2000
treatment
between September 1,
2003, and September
26, 2004.
Patients were >60 years
old with a presenting
complaint within the
scope of paramedic
practitioner

Patients in intervention
Standard
group were less likely to
EMS crew
attend the ED (RR 0.72;
assessment
95% CI 0.68 to 0.75),
and
require hospital
transport to
admission within 28 days
nearest ED
(RR 0.87; 95% CI 0.81 to
0.94), and experience
shorter total episode time
(235.07 min vs. 27.8 min;
95% CI of difference –59.5
to –25.0)
Intervention group reported
greater satisfaction with
health care episode (RR
1.16; 95% CI 1.09 to 1.23)
No statistically significant
difference in 28-day
mortality (RR 0.87; 95%
CI 0.63 to 1.21)
Safety analysis:
Overall, 10.8% of patients (n
= 2,025) had an
unplanned ED visit after
initial episode
There was a statistically
significant difference in
unplanned ED visits
within 7 days
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Citation

Reeve et al.
(2008)37

Method

N

Qualitative
16/20
survey tool

Population

Graduates of a one-year
extended paramedic
program

Intervention

N/A

Control

N/A

Outcome

Proportion of total:
(I: 11.9%; C: 9.5%, p =
0.049)
Proportion of returning
patients (I: 75.2%; C:
72.1%, p = 0.64)
No difference in unplanned
ED visits related to initial
incident (I: 8.9%; C: 6.8%,
p = 0.052)
Overall, 42 cases noted of
suboptimal care of initial
episode
No difference between
intervention and control
(26.5% vs. 27.1%, p =
0.94)
Self-reported attitudes
towards community
health were collected
Learned new skills: 15/16
Likely to incorporate into
practice: 16/16
Better prepared to
undertake population
health activities: 16/16
Involvement in health
promotion and
prevention increased:
13/16
Increased likelihood to stay
in field: 12/16
Job satisfaction increased:
16/16
Better understanding of
social determinants of
health: 14/16

Dixon et al.
(2009)33

3,018
Economic
analysis as
part of a
cluster RCT

All 9–9–9 calls that were
part of a larger RCT
(Mason)

Paramedic practitioner

Standard care Cost (prehospital costs, ED
paramedic
costs, inpatient costs,
social care assessment,
primary and community
care costs, nursing
residential care costs)
between paramedic
practitioner and standard
care were compared
Routine data:
140 L less, p = 0.63
Cost to train PP 73 £
Routine data + QALY +
EQ-5D data:
551 L CI –1170 to 67)

MartinMisener
et al.
(2009)35

Longitudinal n = 86 (year
mixed
1); n = 85
methods
(year 2);
Questionnaire
n = 50
(year 3)

Adult English-speaking Nurse practitioner–
paramedic–
residents of the Islands
>40 years of age, with family physician model
one or more diagnosed
chronic illness able to
provide informed
written consent
Initial n = 86

Previous
emergency
paramedic
care

QALY advantage 0.001,
p = 0.13
QALY is 20,000 L, PP
program is 95% likely to
be cost-effective
Health and Social
Utilization questionnaire
(HSSUSQ):
Mean total cost:
Year 1 (baseline) =
$11,345.61
Year 2: $10,521.14
Year 3: $4,706.29
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TABLE 2. Data Abstraction Results
Citation

Method

N

Population

Intervention

Control

Outcome

Significant differences for:
mean prescription
medication costs:
Year 1 = $94.82; Year 2 =
$84.58; Year 3 = $67.01
(χ 2 = 7.55, p = 0.023)
Mean travel for health care
costs:
Year 1 = $263.88; Year 2 =
$200.18; Year 3 = $30.73
(χ 2 = 7.90, p = 0.02)
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Psychosocial Adjustment to
Illness (PAIS-SR)
questionnaire: No
statistically significant
changes were noted in
scores of health care
orientation, sexual
relationships, social
environment, and
psychological distress
Total GP visits:
Year 1 = 5214; Year 2 =
5,720; Year 3 = 3,759;
decrease of 28%
Total ED visits:
Year 1 = 85; Year 2 = 96;
Year 3 = 51; decrease of
40%

Shah et al.
(2010)38

Patient
screening
questionnaires

9–1–1 calls
9–1–1 patients between
April 2006 and
n = 1,444
December 2007
EMS screened
>60 years of age
n = 1,231
In-home
assessment
n = 153

Paramedic referral to
PCP or social services

None

Qualitative results from
interviews:
Participants reported:
Increased accessibility to a
range of health care
services including health
promotion services.
Acceptance of the new
model of care by
residents and health care
providers increased
substantially over the
three years
Residents preferred new
system to old
Overall satisfaction among
community residents
Participants felt the health
care model was well
suited for rural and small
population settings
Patients successfully
screened by EMS:
728 (59%) for depression
814 (66%) for fall risk
950 (77%) for medication
strategies
Positive screen:
240 (33%) for depression
552 (68%) for risk of falls
852 (90%) for medication
management problems
Of 1,231 screened, 172
accepted a follow-up
home visit, 153
successfully completed
the home visit
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TABLE 2 Data Abstraction Results
Citation

Method

N

Population

Intervention

Control

Outcome
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Needs assessment from
home visit:
Vaccinations (12%–16%)
Depression (13%)
Medication management
(26%)
Falls (54%)
Referrals and interventions:
Education (16%)
Social service referrals
(25%)
PCP referrals (52%)
Patient refused referrals
(6%)
Follow-up interview (n =
130)
119 (92%) overall
satisfaction with program
O’Keeffe
et al.
(2011)36

Total n =
Pragmatic
quasi1,153
experimen- Eligible for
tal trial
inclusion
n = 1,104 (49
missing
data)
Intervention
n = 394

ECPs
Patients <16 years of
age. Patients presented
to either urgent care
center, minor injury
unit, or GP outside of
service hours between
January and August
2007

Control
n = 710

Other health
Care
providers
(GP, NP)

ECP discharged
significantly fewer
patients (7.3% difference;
95% CI 13.6% to 0.9%)
ECPs referred more patients
to hospital (4.5%
difference; 95% CI 2.9% to
12.0%), and to primary
care, although not
statistically significant
(3.0% difference; 95% CI
3.7% to 9.7%)
Secondary outcomes:
Total episode time
decreased with ECPs
(time ratio 0.67; 95% CI
0.60 to 0.74)
Investigations were done by
fewer ECPs (6.8%
difference; 95% CI 28.9%
to 15.3%), although this
was site-dependent
ECPs provided fewer
treatments than usual
care providers (16.0%
difference; 95% CI 33.1%
to 1.1%)

AMPDS = Advanced Multiple Priority Dispatch System; C = control; CI = confidence interval; ECP = extended care practitioner; EQ-5D = EuroQol 5 domain
questionnaire; Ex = excluded; I = intervention.

and representing only three countries. Of these, only
one was an RCT,27,29 with the remaining methodologies’ being cohort studies and qualitative surveys. The
heterogeneity of these studies makes comparison and
aggregation of community paramedic evidence difficult. Populations, interventions, and outcomes were
not uniformly recorded or reported, and no common
mandate for community paramedicine was identified.
These differences between the studies make it difficult to scientifically support community paramedicine
given the current body of knowledge, despite limited
evidence that patient satisfaction, health outcomes,
ED utilization, and system performance improve
modestly.

The impetus for community paramedicine programs
in each of the three countries conducting CP research is a government-driven shift in its singlepayer model of health care delivery. In each country,
health system reviews have identified that the abilities of nonphysician health care providers are being
underutilized; thus, each country has targeted an expanded health care role for certain providers with increased interprofessional collaboration. Examples include giving prescribing rights to pharmacists, allowing a nurse practitioner to order x-rays, and the evolving role of physician assistants.3,16,39 Some reports
have suggested that paramedics should be permitted
to prescribe some antibiotics and analgesics, suture
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TABLE 3. Skill Sets and Competencies of the Community
Paramedics29
• local anesthetic techniques
• suturing techniques
• wound care
• splinter removal
• principles of dressings and splinting
• joint examinations
• neurologic, cardiovascular, respiratory system examination
• ear, nose, and throat examination
• protocol-led dispensing including
◦ analgesia
◦ antibiotics
◦ tetanus toxoid
• mobility and social needs assessments
• requests for radiography
• referral processes, including
◦ emergency department
◦ general practitioner
◦ district nurse
◦ community social services

lacerations, and order certain radiographic tests rather
than transporting nearly all 9–1–1 patients to an ED for
physician assessment.21,29,37 Paramedics often manage
hypoglycemia20,40 and opioid toxicity41 in the field under no-transport guidelines; however, they have continued to operate mostly in isolation from the broader
health system.
Carving out nontraditional roles that CPs can play
in local health systems is challenging. Though our
review has identified certain services that can be
delivered by CPs, the role for CPs is unclear. In order
to determine the role of CPs, the desired outcomes
of community paramedicine programs must be established. Such outcomes may include ambulance
utilization, ED attendance, visits to community health
care resources, measures of morbidity and mortality,
quality-of-life indicators, patient perceptions, and eco-

TABLE 4. Minor Illnesses and Ailments Managed by the
Community Paramedics21
• minor allergic reaction, insect bite/sting
• boils and abscesses
• postoperative wound problems, dressing problems
• minor wounds and lacerations
• minor soft-tissue injuries and burns
• epistaxis
• foreign body (ear, nose, and throat)
• sore throat, cold, and flu
• toothache
• seizure in known epileptics
• resolved hypoglycemia in known IDDM
• back pain
• diarrhea, constipation
• blocked urinary catheter
• emotional or hysterical reaction
• alcohol intoxication
• social problems
• fainting
• falls
IDDM = insulin-dependent diabetes mellitus.

nomic impacts. Safety outcomes must be measured.
Determining these outcomes requires discussion with
many disciplines, including family practitioners,
ED staff, community care agencies, public health
departments, and government health ministries.
This collaborative discussion will lead to a clear
mandate for community paramedicine. Nurse practitioners and physician assistants have done similar
groundwork.
Once clear objectives for CPs are established, further
research and operations planning should be undertaken. First, the safety in CP programs must be ensured
through careful research and quality-improvement activities. Dispatch algorithms that correctly identify
patients in need of CP services, as well as deployment models for CP units, will be essential and must
be evidence-based. Designing curricula, mapping
required provider competencies, and deriving and validating evaluation tools will be accelerated by partnerships with local colleges, national standards groups,
and universities. Community partnerships with nonED resources will need to be fostered. Finally, stable
funding for initial and ongoing program costs must be
obtained.

LIMITATIONS
Limitations to this review include publication bias
and exclusion of non-English articles and abstracts not
accompanied by a manuscript. The three databases
searched were most likely to include relevant articles to community paramedicine. Our review of
the references in the identified articles and the
author-nominated article should minimize the risk of
unidentified articles. We did not search the database
PsychINFO, where one author-nominated article was
listed. We also did not utilize a third reviewer as an
adjudicator; however, we experienced very little conflict between the two article reviewers. Further, the
heterogeneity of the included articles prohibits metaanalysis. Lastly, several articles were based on the
same cohort study27,29,33 from the United Kingdom.

CONCLUSION
There is a paucity of literature investigating the effectiveness of expanding the scope of paramedic practice; however, the evidence to date suggests that
paramedics are capable of learning and applying
additional medical competencies. What is lacking is
consensus on what CPs should do, and the science
supporting the safety and effectiveness of the practice. Clear objectives of community paramedicine programs are required. Achieving consensus on such
objectives requires that governments engage EMS
agencies, hospitals, general practitioners, community
services, public health departments, and others to discuss the role of CPs. Further pragmatic research of
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community paramedicine will then be required to fully
understand the potential benefits and risks for health
systems and patients alike.
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FACTORS ASSOCIATED WITH AMBULANCE USE AMONG PATIENTS WITH
LOW-ACUITY CONDITIONS
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ABSTRACT

95% CI: 1.34–2.18). Patients who arrived by ambulance
were more likely than nonambulance patients to receive
laboratory diagnostic tests (ARR 3.50, 95% CI: 2.80–4.39),
radiographic imaging (ARR 2.26, 95% CI: 1.91–2.68), and admission to the hospital (ARR 3.99, 95% CI: 3.03–5.27). Conclusion. Our study builds on a body of work highlighting the
factors associated with ambulance transport to EDs, confirms
that certain vulnerable populations disproportionately use
ambulances, and may inform interventions aimed at increasing access to nonambulance transportation and urgent care
for these patients. Key words: emergency medical services;
emergency medicine; triage; utilization; vulnerable populations

Background. The use of ambulances for low-acuity medical complaints depletes emergency medical services (EMS)
resources that could be used for higher-acuity conditions
and contributes to emergency department (ED) overcrowding and ambulance diversion. Objective. We sought to understand the characteristics of patients who use ambulances
for low-acuity conditions. We hypothesized that patients
who arrive to the ED by ambulance for low-acuity conditions are more likely to be members of vulnerable populations. Methods. A secondary analysis was performed
on the National Hospital Ambulatory Medical Care Survey (NHAMCS). We included only patients aged 18 years
or older who were triaged to the “nonurgent” category
upon presentation to the ED. To compare patients who arrived by ambulance with those who arrived by all other
modes, multivariate logistic regression was performed using a generalized linear model, and adjusted relative risks
(ARRs) were calculated. Results. A total of 16,109 records
from 1997 to 2008 (excluding 2001–2002) were included in
the analysis. Significantly higher rates of ambulance use for
low-acuity conditions were associated with: 1) older age
(ARR 1.30, 95% confidence interval [CI]: 1.18–1.43; per 10
years); 2) Medicare or Medicaid insurance (ARR 1.81, 95%
CI: 1.36–2.41, and ARR 1.46, 95% CI: 1.12–1.91, respectively);
3) homelessness (ARR 3.30, 95% CI: 1.61–6.78); 4) arrival between 11 PM and 6:59 AM (ARR 1.80, 95% CI: 1.43–2.27);
and 5) certain chief complaint categories: psychiatric (ARR
1.78, 95% CI: 1.03–3.07), toxicologic/poisoning (ARR 3.26,
95% CI: 1.85–5.76), and neurologic/psychological (ARR 1.71,

PREHOSPITAL EMERGENCY CARE 2012;16:329–337

INTRODUCTION
The U.S. health care system is facing the everworsening problem of emergency department (ED)
overcrowding.1–3 Studies show that patients with public insurance and the uninsured, as well as elderly and
critically ill patients, disproportionately rely on ambulance transport to the ED.4,5 These patients may fall
into the broader category of vulnerable populations,
defined as “those who are made vulnerable by their
financial circumstances or place of residence, health,
age, personal characteristics, functional or developmental status, ability to communicate effectively, and
presence of chronic illness or disability.”6 Ambulance
use, however, does not necessarily imply that the users
are experiencing an emergency, and studies have identified a rise in both the number and the proportion
of ED visits for low-acuity and nonemergent conditions over the past one and a half decades.7,8 Although there is limited research on the impact of ambulance use for low-acuity conditions, studies have
shown that patients who arrive by ambulance are seen
by physicians sooner and have longer ED lengths of
stay than nonambulance patients, even when controlling for acuity of condition.9,10 Further, it has been suggested that patients with low-acuity conditions may
delay care for other ED patients,11 and it is possible
that arrival by ambulance by this group could further exacerbate these delays because of higher resource
utilization in terms of urgent physician, nursing, and
ancillary staff at the time of patient arrival. Finally,
the emergency response itself, involving the use of
lights and sirens, puts prehospital care providers at a
much higher risk of accidents than the general population and also endangers the lives of the general public
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during the emergent responses, often for nonemergent
conditions.12,13
There is no expert consensus on what constitutes
medical necessity for ambulance use; however, patients are more likely than health care providers to perceive their conditions as being true emergencies.14,15
Retrospective analyses have estimated that close to
11% of ambulance transports are medically unnecessary and that up to 22% of ambulance patients
do not have a condition that requires an ambulance
response.15,16 Even though there are many factors to
consider when evaluating ambulance utilization, the
costs of ambulance transport for these nonemergent
conditions include fewer available ambulances within
the emergency medical services (EMS) system to respond to calls; overload of hospital ambulance receiving areas, resulting in a bottleneck; and distraction of
ED personnel from normal patient care functions in
order to complete patient intake and clear the ambulances to return to the system. Ambulances that are
waiting in the intake queue remain out of service until the patient is physically transferred to an open ED
bed or other area. These delays can be especially common in large urban EMS systems such as that of Los
Angeles, where up to one in eight patient transports
results in an intake delay at the hospital.17 In many
instances, overtaxed EDs are forced to divert ambulance traffic to other hospitals while treating walk-in
patients, resulting in longer transport times for ambulance patients.18 The combination of a delayed response due to decreased ambulance availability and
longer transports due to hospital diversion can paradoxically result in delayed care for sicker patients.19
This study seeks to understand the characteristics
of patients who use an ambulance as their mode of
transport to the ED for low-acuity conditions. We
hypothesized that patients who arrive by ambulance
with low-acuity medical conditions differ clinically
from walk-in patients and are demographically more
likely to be members of vulnerable populations than
those who arrive by alternative transportation. By
understanding the factors that are associated with ambulance use for low-acuity conditions, we may be able
to inform public health policy and EMS systems with
respect to appropriate use of ambulances, alternatives
to ambulance transport, patient education, and EMS
resource allocation.
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inal survey was performed by the NCHS with waiver
of informed consent under approval of the NCHS Institutional Review Board (IRB). The secondary analysis of the de-identified public data set was deemed exempt by our institutional IRB.
The NHAMCS uses a four-stage probability sample
to collect data on a nationally representative sample of
all visits to EDs and outpatient clinics based in general
and short-stay hospitals, excluding federal hospitals,
hospital units of institutions such as prisons or psychiatric facilities, and hospitals with fewer than six staffed
beds. The NHAMCS methods are described in detail
on the CDC Website.20

Selection of Participants
We used the ED subset of the NHAMCS data set for
the years 1997 to 2008 (except data from 2001 and
2002, which were excluded because mode of arrival
was not collected for those years), comprising a nationally representative sample of 214,010 visits to U.S.
EDs. Our outcome variable was ambulance transportation to the hospital (compared with all other modes
of arrival) among patients above the age of 18 years
with low-acuity medical conditions (16,109 patient visits). Upon arrival to the ED, all patients were assigned
a triage category to determine the immediacy with
which they should be seen by a physician. These categories included emergent (two levels), urgent, semiurgent, and nonurgent. Although the category was
usually determined by a triage nurse, hospital staff
responsible for completing the NHAMCS survey instrument were instructed by field representatives and
provided with a definition for each category. Previous studies have validated similar five-point triage
instruments.21 For our primary analysis, we included
patients only in the lowest triage category (“nonurgent”), defined as patients whose treatment could be
safely delayed by two to 24 hours. We additionally report a secondary analysis including patients in the two
lowest categories (“semiurgent”—appropriate to delay
care by one to two hours—and “nonurgent”). In 2004,
NHAMCS changed its triage categorization; however,
this affected only the highest-acuity categories and did
not affect our study population. This classification system is described in detail on the CDC Website.22

Data Collection

METHODS
Study Design
We analyzed data from the National Hospital Ambulatory Medical Care Survey (NHAMCS), an annual survey of U.S. ED and outpatient visits conducted by the
Centers for Disease Control and Prevention’s (CDC’s)
National Center for Health Statistics (NCHS). The orig-

Our exposures of interest fell into two main categories: demographic and medical. We included the
following demographic characteristics: patient age,
gender, race, and ethnicity. Additional demographic
explanatory variables included in the analysis were
type of residence from which the patient came, health
insurance status, and geographic region of the United
States. Type of residence included private (such as a
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house or apartment), skilled nursing facility (SNF),
other institution (such as prison or mental hospital),
other residence (including single-resident-occupancy
hotels and assisted living facilities), homelessness,
and blank/unknown. For our primary analysis, we
excluded institutionalized patients and those residing
at an SNF, as these patients may not make their
own transport decisions and may be more likely to
use private ambulance services. Even though the
impact of ambulances on EDs may be relevant in
this group, they may not utilize EMS systems in a
way that pertains to this study. We recoded insurance
source from the NHAMCS data into four categories:
private insurance (including workers’ compensation),
Medicaid, Medicare, and self-pay/charity/uninsured.
We added a variable for time of arrival to the ED; we
chose eight-hour intervals: 7 AM to 2:59 PM, 3 PM to
10:59 PM, and 11 PM to 6:59 AM, corresponding to three
distinct daily shifts.
The medical explanatory variables that we examined
included level of pain, chief complaint, diagnosis, and
resource utilization (laboratory tests, imaging, and
hospital admission). Pain data were self-reported on
an interval scale ranging from 0 to 10; ratings from
1 to 4 corresponded to mild pain, 5 to 6 to moderate
pain, and 7 to 10 to severe pain.23 Chief complaint
(the patient’s subjective reason for seeking medical care) and final ED diagnosis were coded using
NHAMCS documentation and the standard International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM). The NHAMCS
database allows up to three reasons for a visit and
three diagnoses. For the purposes of this study, the
first reason for the visit and the first diagnosis were
used as primary chief complaint and final ED diagnosis, respectively. Broad categories of symptoms, organ
system involvement, and specific diseases were classified into one of seven chief complaint and diagnosis
categories: general (including infectious, hematologic,
oncologic, and dermatologic conditions, as well as
disorders of the head and neck, or where a complaint
of diagnosis did not fit other specified categories),
injury/trauma, toxicologic/poisoning, cardiovascular/respiratory, gastrointestinal/genitourinary, neurologic/psychiatric, and musculoskeletal. The diagnostic
classifications also included values for “no diagnosis”
and for patients who either left without being seen or
left against medical advice. Because these two categories had small counts, however, they were excluded
from the regression models. We chose these designations of chief complaint and diagnosis categories
because they were clinically suitable and ensured
sufficient numbers of observations for each category.
We found no previous studies attempting a similar
comprehensive breakdown. Separate psychiatric
chief complaint and diagnosis variables were created
because previous studies have shown an association

between these conditions and ambulance use, so we
chose to include these variables in our first model of
predictors of ambulance use as described below.5

Data Analysis
Before performing our analyses, we considered the
possibility of interaction in the relationships between
the following variables: gender with insurance source
and psychiatric diagnosis with age. Based on the results of the analysis, we subsequently tested interaction terms for pain with age and pain with payer
source. We generated the appropriate cross-products
and performed a Wald test to exclude extraneous variables. We excluded all interaction terms with a p-value
of less than 0.2 using the Wald test. We were unable to
exclude the interaction of age over 64 years with pain
at any level (p-value 0.725), so we ran a separate multivariate model using binary terms for age and pain
to evaluate for effect modification. None of the other
interaction terms were found to be significant and, as
such, were not included in the final models. We were
unable to test for interactions between pain and chief
complaint/diagnosis using our models.
We used generalized linear regression models for
both our univariate and multivariate analyses to estimate adjusted relative risks (ARRs) instead of odds ratios. The term “adjusted” here refers to the use of a generalized linear model to estimate relative risks, rather
than odds ratios, using survey data. In the multivariate
models, the relative risks were further controlled for
the other explanatory variables as in traditional multivariate logistic regression. Generalized linear models
provide several advantages over multivariate logistic
regression, including the ability to calculate relative
risks, handle multilevel analyses, estimate missing
covariates, and adjust for collinearity among independent variables.24–26 Although odds ratios are appropriate for our study design, in cases where the prevalence
of the outcome is high, the odds ratio increasingly
overstates the relative risk. For our multivariate models, we used the survey data analysis features of Stata
(Stata Statistical Software, Release 11, 2009, StataCorp
LP, College Station, TX) to account for the sampling
methodology in NHAMCS. Results were considered statistically significant if they yielded a p-value
<0.05.
Results from the NHAMCS are derived using a multistage estimation procedure to produce essentially unbiased national estimates. The estimation procedure
has three basic components: 1) inflation by reciprocals
of the sampling selection probabilities; 2) adjustment
for nonresponse; and 3) a population-weighting ratio
adjustment. More detailed information is available on
the CDC Website.27
We ran four separate regression models to generate
ARRs. In our first model, we included demographic
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predictor variables, including age, residence, insurance source, region of the United States, pain level, and
time of arrival (as well as psychiatric chief complaint
and diagnosis). Our second and third models included
the above demographic variables as well as medical
predictor variables, one adjusting for chief complaint
and the other for final diagnosis. Injury/trauma was
chosen to serve as the reference group in both cases.
In our final model, we analyzed individual utilization measures as the outcome variables and ambulance
transport as the exposure of interest. The utilization
measures we analyzed were laboratory tests (blood
tests, urinalysis, and bacterial cultures), imaging (computed tomography, x-rays, ultrasound, and magnetic
resonance imaging), and admission to the hospital.
These variables were dichotomous, so they did not allow for evaluation of the quantity of diagnostic tests
per patient.

RESULTS
We identified 16,109 patient visits based on our inclusion and exclusion criteria, for which 1,136 had an
ambulance as the mode of arrival. We reported the
characteristics of patients who arrived by ambulance
and compared them with the patients who did not
arrive by ambulance (Table 1) using the weighted and
unweighted survey results and the national percentages, after adjusting for the sampling methodology.
There was a statistically significant difference between
the ambulance and nonambulance group by age as
well as a trend of increasing ambulance use with
age. Ambulance use did not differ by gender, race, or
ethnicity. Stratification by insurance status resulted in
a statistically significant difference in ambulance use.
Most notably, among patients who did not use an ambulance, the largest category of insurance was private
insurance (including workers’ compensation). Conversely, within the ambulance group, the largest category was Medicare. There was a statistically significant
difference in ambulance use by time of day, but not by
region or arrival during the weekend. Compared with
the 7 AM to 2:59 PM reference group, ambulance use
increased during the 11 PM to 6:59 AM period, but remained relatively constant throughout the rest of day.
In the multivariate model (Table 2), we found
that most of the differences between ambulance and
nonambulance patients in the unadjusted comparison
remained statistically significant after adjusting for
demographic and medical characteristics. Notable
exceptions were Medicaid insurance and arrival between 3 PM and 10:59 PM, which were not significant in
the univariate model, but were significant in the multivariate model. Increasing age was associated with an
increased risk of ambulance use. Public insurance was
also associated with an increased risk of ambulance
use, compared with private insurance. Importantly,
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though the effect of Medicare on increased ambulance
use was attenuated when controlling for age, the
effect remained statistically significant. All forms of
nonprivate housing (including homelessness) were
associated with an increased risk of ambulance use,
compared with private residence. As expected, when
we reanalyzed our model and included SNF and other
institution variables, we found a strikingly increased
risk of ambulance transport in these groups (ARR 9.77,
95% confidence interval [CI] 4.88–19.56, and ARR 6.41,
95% CI 3.55–11.59, respectively). Of note, when these
two residence variables were included, there was no
significant change in our measures of association for
our other covariates of interest.
We performed a multivariate analysis to assess for
effect modification using binary variables for age and
pain (at any level). We found no significant association
between pain and ambulance use (ARR 0.97, 95% CI
0.75–1.25) or age above 64 years and ambulance use
(although there was a non–statistically significant positive trend: ARR 1.79, 95% CI 0.92–3.52). The risk of ambulance use for patients over 64 years with any level of
pain, however, was statistically significant (ARR 1.95,
95% CI 1.24–3.08).
Pain was associated with a lower relative risk of ambulance use, with no trend from mild to severe pain.
Ambulance patients were also more likely to have a
psychiatric chief complaint or diagnosis.
The ARRs were relatively concordant between the
chief complaint categories and corresponding diagnosis categories (Table 3), although not all of the results
were statistically significant. Toxicologic/poisoning
and neurologic/psychiatric chief complaints were positively associated with ambulance use. Similarly, these
two clinical diagnosis categories were positively associated with ambulance use, although the neurologic/psychiatric category was not statistically significant. In the sensitivity analysis, which included the
“semiurgent” triage category in addition to “nonurgent,” we found the neurologic/psychiatric diagnosis
category to be significant (ARR 1.21, 95% CI 1.05–1.40).
Arrival by ambulance was associated with higher resource use, even when controlling for factors such as
age, insurance, time of arrival, chief complaint, and diagnosis. Patients who arrived by ambulance were significantly more likely than nonambulance patients to
receive blood tests or other laboratory diagnostic tests
(ARR 3.50, 95% CI: 2.80–4.39), radiographic imaging
(ARR 2.26, 95% CI: 1.91–2.68), and admission to the
hospital (ARR 3.99, 95% CI: 3.03–5.27).

DISCUSSION
Many of our findings suggest that patients who were
more likely to use ambulances for low-acuity conditions were among the Agency for Healthcare Research
and Quality (AHRQ)-defined vulnerable populations.
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TABLE 1. Comparison of Patients Arriving by Ambulance vs. Nonambulance
Ambulance
Percentage of
Category

Percentage of
Ambulance

Weighted N∗

Percentage of
Category

Percentage of
Nonambulance

409,649
1,302,135
1,130,039
30,6675
609,880
3,758,378

3.74
5.48
8.90
11.40
19.83

10.90
34.65
30.07
8.16
16.23
100

10,535,677
22,458,054
11,704,710
2,383,709
2,466,051
49,548,201

96.26
94.52
91.20
88.60
80.17

21.26
45.33
23.62
4.81
4.98
100

< 0.0005

1,699,543
2,058,835
3,758,378

7.24
6.90

45.22
54.78
100

21,784,328
27,763,873
49,548,201

92.76
93.10

43.97
56.03
100

0.5380

2,630,780
1,019,754
107,844
3,758,378

6.96
7.06
9.92

70.00
27.13
2.83
100

35,151,327
13,417,061
979,813
49,548,201

93.04
92.94
90.08

70.94
27.08
1.98
100

0.3359

405,342
2,400,896
2,806,238

8.26
6.82

14.44
85.56
100

4,500,996
32,780,821
37,281,817

91.74
93.18

12.07
87.93
100

0.1619

875,500
1,051,213
722,862
836,609
3,486,184

4.56
15.60
7.27
6.06

25.11
30.15
20.74
24.00
100

18,340,695
5,686,090
9,216,019
12,972,047
46,214,851

95.44
84.40
92.73
93.94

39.69
12.30
19.94
28.07
100

< 0.0005

2,108,369
46,648
62,256
63,679
2,280,952

6.40
17.96
30.05
16.69

92.43
2.05
2.73
2.79
100

30,879,478
213,090
144907
317845
31,555,320

93.60
82.04
69.95
83.31

97.86
0.68
0.46
1.01
100

< 0.0005

914,791
784,438
1,591,032
468,117
3,758,378

7.99
6.45
6.93
6.94

24.34
20.87
42.33
12.46
100

10,538,895
11,374,179
21,357,165
6,277,962
49,548,201

92.01
93.55
93.07
93.06

21.27
22.96
43.10
12.67
100

0.5620

1,463,975
1,537,945
756,458
3,758,378

6.29
7.00
9.39

38.95
40.92
20.13
100

21,809,026
20,435,983
7,303,192
49,548,201

93.71
93.00
90.61

44.02
41.24
14.74
100

0.0003

1,047,707
2,710,671
3,758,378

6.82
7.14

27.88
72.12
100

14,310,193
35,238,008
49,548,201

93.18
92.86

28.88
71.11
100

0.5363
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Weighted N∗

Age
18–24 years
25–44 years
45–64 years
65–74 years
75+ years
Total
Gender
Male
Female
Total
Race
White
Black
Other
Total
Ethnicity
Hispanic
Non-Hispanic
Total
Insurance
Private/workers’ compensation
Medicare
Medicaid
Self-pay/charity/none
Total
Type of residence
Private
Other residence
Homeless
Unknown
Total
Region of the United States
Northeast
Midwest
South
West
Total
Time of arrival
7 AM–2:59 PM
3 PM–10:59 PM
11 PM–6:59 AM
Total
Day of the week
Weekend
Weekday
Total
∗

Nonambulance
p-Value

Weighted national estimate using the National Hospital Ambulatory Medical Care Survey (NHAMCS) multistage estimation procedure.

Several of our variables measured these criteria either
directly or indirectly. These findings highlight both
the need for alternative means of transportation and
a triage system that is neutral toward mode of arrival,
thus decreasing the burden on EMS.
Previous studies using NHAMCS data have demonstrated that vulnerable populations, such as the publicly insured (both Medicare and Medicaid), the elderly, and the critically ill, disproportionately rely on
ambulance transport to the ED.4,5,28 Additionally, patients with psychiatric diagnoses tend to disproportionately use ambulances.5 No previous studies, how-

ever, have used the NHAMCS data set to evaluate ambulance use patterns for patients with low-acuity conditions.
We felt that walk-in patients with low-acuity conditions would be the best comparison group for ambulance patients with low-acuity conditions. Even
though some high-acuity conditions, such as apnea or
multisystem trauma, may necessitate ambulance transport, many low-acuity conditions do not. We acknowledge that generalizations about indications for ambulance use can be problematic. For example, patients
with psychiatric conditions and on an involuntary
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TABLE 2. Predictors of Ambulance Use for Low-Acuity Conditions, Multivariate Logistic Regression∗
Univariate ARR

95% CI

Multivariate ARR

95% CI

1.30

1.19–1.41

1.30

1.18–1.43

0.52
3.00
1.04
0.81

0.42–0.63
2.48–3.61
0.85–1.27
0.64–1.02

—
1.81
1.46
1.32

—
1.36–2.41
1.12–1.91
0.99–1.75

0.77
2.91
5.74
2.67

0.65–0.92
1.40–6.03
2.68–12.30
1.40–5.08

—
2.51
3.30
2.33

—
1.20–5.24
1.61–6.78
1.08–5.04

0.98
1.19
0.86
0.97

0.77–1.25
0.92–1.55
0.63–1.24
0.76–1.24

—
1.20
0.97
1.09

—
0.90–1.61
0.67–1.41
0.81–1.46

0.81
0.99
1.46

0.70–0.94
0.87–1.12
1.18-1.80

—
1.21
1.80

—
1.03–1.42
1.43–2.27

1.59
0.89
0.73
0.68
1.43
4.30
4.59

1.31–1.93
0.72–1.09
0.59–0.90
0.57–0.82
1.14–1.80
3.04–6.10
3.51–5.99

—
0.71
0.75
0.72
1.21
1.78
3.35

—
0.56–0.89
0.58–0.96
0.57–0.93
0.93–1.59
1.03–3.07
2.21–5.09

Age (10-year increments)
Insurance
Private/workers’ compensation (reference)
Medicare
Medicaid
Self-pay/charity/none
Residence
Private (reference)
Other residential
Homeless
Unknown
Region
West (reference)
Northeast
Midwest
South
Time
7 AM–2:59 PM (reference)
3 PM–10:59 PM
11 PM–6:59 AM
Pain
None (reference)
Mild
Moderate
Severe
Unknown
Psychiatric chief complaint
Psychiatric diagnosis
∗

Weekend, gender, race, and ethnicity were omitted from the model.
ARR = adjusted relative risk; CI = confidence interval.

hold may require ambulance transport to the ED for
medical clearance, and chronically disabled patients
may require assistance because of inability to ambulate, but do not require emergent intervention by prehospital providers. With these considerations in mind,
focusing on the low-acuity group allowed us to better
isolate some of the social, demographic, and medical
factors associated with the use of an ambulance in sit-

uations where alternative transportation may be medically appropriate.
We also felt that the low-acuity group presented a
unique opportunity for policy change and patient education that would be unavailable at the higher acuity levels. The average cost of an ambulance ride, for
example, can cost upwards of $1,000, whereas taxi,
gurney van, and paratransit fares are considerably

TABLE 3. Multivariate Logistic Regression: Risk Ratios for Ambulance Use among Patients with Low-Acuity Conditions by
Chief Complaints and Diagnoses

Chief Complaint
Injury/trauma (reference)
General∗
Toxicologic/poisoning
Cardiovascular/respiratory
Gastrointestinal/genitourinary
Neurologic/psychological
Musculoskeletal
Diagnosis
Injury/trauma (reference)
General∗
Toxicologic/poisoning
Cardiovascular/respiratory
Gastrointestinal/genitourinary
Neurologic/psychological
Musculoskeletal

Univariate ARR

95% CI

Multivariate ARR

95% CI

1.19
0.76
4.96
0.81
0.63
2.06
1.02

1.00–1.42
0.61–0.96
2.84–8.64
0.59–1.10
0.50–0.81
1.62–2.62
0.84–1.25

—
0.73
3.26
0.76
0.64
1.71
0.95

—
0.57–0.94
1.85–5.76
0.55–1.05
0.48–0.84
1.34–2.18
0.73–1.22

1.21
0.81
4.80
0.83
0.78
1.57
0.87

1.02–1.43
0.66–1.00
2.36–9.73
0.64–1.09
0.62–0.97
1.22–2.01
0.67–1.14

—
0.64
3.38
0.67
0.65
1.23
0.70

—
0.51–0.84
1.75–6.53
0.50–0.90
0.50–0.84
0.92–1.65
0.51–0.97

∗General complaints or diagnoses include infectious, hematologic, oncologic, and dermatologic conditions, as well as disorders of the head and neck, or where a
complaint or diagnosis did not fit into the other specified categories.
ARR = adjusted relative risk; CI = confidence interval.
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cheaper.29 It is not surprising that the risk of ambulance use increased at night, presumably at a time
when patients in vulnerable populations have less access to public transit or friends and family with private
vehicles late at night. In a previous study, Yarris et al.
found that most patients presenting to the ED by ambulance with nonacute complaints would be willing to
consider alternative transportation.30
We reasoned that our study could potentially help
identify which patients may benefit from better availability of alternative modes of transport to the hospital.
We identify homelessness, residence in a nonprivate residence, and public insurance (factors that imply membership in vulnerable populations) as strongly
associated with ambulance use for low-acuity conditions. These findings could have implications for
further research in EMS, emergency medicine, and
health disparities, as well as inform prehospital and
public health systems. Additionally, this supports recent research showing higher utilization of medical resources among the publicly insured compared with the
uninsured.31
We found pain to be negatively associated with ambulance use among patients with low-acuity conditions. Unfortunately, prehospital treatment data were
unavailable, so we could not determine whether the
level of pain at triage was after paramedic administration of analgesia. A simple generalized linear model
using pain as the exposure and acuity as the outcome
indicated that the variables were collinear at the two
lowest acuity levels. In other words, an increase in the
level of acuity could be nearly totally explained by an
increase in pain. There was, however, an interaction
between the pain variable and age over 65 years. We
speculate that this indicates that pain in the elderly
may be underassessed, as others have suggested, or
that the elderly are more likely to call for an ambulance for painful complaints.32 Previous studies identified an association between severity of illness and ambulance use, and we found that these associations remained even at the lowest acuity levels.
Although Larkin et al. found that psychiatric diagnosis was positively associated with ambulance use,
we found an even stronger association between psychiatric diagnosis and ambulance use among patients
with low-acuity conditions.5 Our study further illustrates the potential need for finding appropriate nonED care for patients with mental illness. Among chief
complaints, we found that patients with trauma or
other injuries, toxicologic or poisoning (including intoxication by drugs of abuse and alcohol), or neurologic or psychiatric conditions had the highest risk of
ambulance use. We postulate that injuries, even minor
ones, may limit a patient’s mobility, precluding the patient from self-presentation to the ED. Alternatively,
following trauma, patients, bystanders, and even EMS
personnel may take extra precautions because of the

uncertainty about whether serious injury is present,
and therefore opt to use an ambulance for transport. It
is not surprising that patients with toxicologic conditions were more likely to rely on ambulance transport,
particularly because intoxicated patients may be too
unsteady or unreliable to transport themselves to the
hospital. A subgroup analysis of this group of patients
or other analyses may be useful to confirm this suspicion. We have shown, as have others, that patients with
psychiatric conditions are more likely to rely on ambulance transport. Reasons for this phenomenon have already been postulated, and we reiterate the fact that
many psychiatric patients are placed on an involuntary “hold,” which requires supervision by medical
or law enforcement personnel; therefore, subsequent
transport is often appropriately done by ambulance. In
a recent study, nearly half of all patients presenting to
the ED with a psychiatric chief complaint were on an
involuntary hold.33
Finally, we highlight the fact that, among patients
with low-acuity conditions, those who arrive by ambulance are much more likely to receive laboratory and
radiographic tests and are more often admitted to the
hospital. Our study, as well as several others, indicates
that arrival by ambulance is associated with a different treatment and hospital course from what would be
expected for a similarly triaged walk-in patient.4,9,10
The reason for this finding is likely multifactorial, including both patient and provider perception of more
severe illness despite triage category or membership
in a vulnerable or higher-risk population category,
thereby justifying or necessitating additional testing
and making hospital discharge more difficult.9,34 This
is an important point, as patients who are unable
or unwilling to secure nonambulance transport for
low-acuity conditions may have health or socioeconomic issues that make outpatient management particularly difficult, and we identify this as potentially
confounding our results. Additionally, these patients
may have medical presentations (injury/trauma, toxicologic/poisoning, and neurologic/psychiatric) that
may be more resource-intensive or require additional
testing or observation.

LIMITATIONS
We used a nationally representative data set and combined several years of data to increase the external validity and power of our study. However, we acknowledge that the results of cross-sectional, secondary analyses of such data sets are quite constrained in establishing causation—rather, they identify associations and
can be hypothesis-generating for further research. This
approach led to several limitations. First, the items
available in the data set changed between years. We
had to drop variables from our analysis in instances
where we did not have data for the full 12 years. For

Prehosp Emerg Care Downloaded from informahealthcare.com by Astellas Pharma US Inc on 09/05/13
For personal use only.

336
example, mode of arrival was not collected for the 2001
and 2002 NHAMCS survey, so we could not include
any data from those years. Additionally, variables that
were not available for all years analyzed had to be excluded from our study or limited to subgroup analyses.
Second, although our findings appeared to indicate
that ambulance use for low-acuity conditions was particularly high among vulnerable populations, many of
our variables were proxy measures for membership in
a vulnerable group. More specific data on functional
status, mobility, and chronic illness were not available.
Even if these data were available, they could tell us
only who uses ambulances, but not why.
Third, our definition of acuity relied entirely on
triage category, which was problematic for several reasons. The time range was very broad for the lowestacuity triage category—two to 24 hours, which could
include a wide range of diagnoses and medical complaints that are not immediately life-threatening but
may still require urgent care. Although we implied
that patients with low-acuity conditions would be better served by nonambulance transportation, we could
not know whether ambulance use was medically necessary; we could determine only whether medical professionals felt that treatment could be appropriately
delayed. The determination of triage category itself
may have been influenced by mode of transportation, and may have led to unmeasured confounding. Further, while some studies have validated the
nursing triage acuity scoring system, triage category
may be too blunt of an acuity measure to adequately
distinguish between subtle differences in true illness
severity.35
Fourth, although missing data were a problem for
many of the variables, this was most problematic
for the residence variable and Hispanic ethnicity, for
which almost 35% and 33% of the observations, respectively, were missing. The methods we used in our analysis, including generalized linear modeling and survey
weights that account for the likelihood of nonresponse,
helped to compensate for missing data. However, systematically missing data could still bias our results and
we would be unable to determine the direction of the
bias.
Finally, there was no distinction in the data set between EMS ambulance use and private ambulance
transport. Many ambulance transports to the ED are
arranged through private companies and do not use
EMS. We attempted to address this by excluding
patients transported from SNFs and other institutions, which would be more likely to utilize nonEMS ambulance transport. We should mention that
this is a limitation common to all studies that use
NHAMCS data to analyze EMS transport and, to
our knowledge, has not been previously noted in the
literature.
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CONCLUSION
These findings, using 10 years of data from a robust nationally representative data set, found that use of ambulance transportation to the ED among patients with
low-acuity conditions was associated with membership in a vulnerable population. The use of ambulances
for low-acuity complaints depletes EMS resources that
might be needed for higher-acuity medical conditions,
contributes to ED crowding and ambulance diversion,
and may increase hospital resource utilization in the
form of tests and hospital admission. These, in turn,
may increase wait times for ambulance turnaround,
further depleting the availability of EMS and increasing health care costs. This problem has long plagued
emergency medicine. Our study highlights the need
for access to nonambulance transport options and urgent (although not necessarily ED-based) care for patients with low-acuity conditions, and that members of
vulnerable populations are likely to benefit most from
these resources. Our study findings seem to indicate
that providing a nonambulance transportation benefit
at night and to publicly insured patients may be a fiscally sound way to ensure access to care while reducing the burden of nonemergent calls on EMS.
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METHODOLOGIC ISSUES

Using the Haddon matrix: introducing the third
dimension
Carol W Runyan

William Haddon Jr developed his conceptual
model, the Haddon matrix, more than two
decades ago applying basic principles of public
health to the problem of traYc safety.1 2 Since
that time, the matrix has been used as a tool to
assist in developing ideas for preventing
injuries of many types. As such, it provides a
compelling framework for understanding the
origins of injury problems and for identifying
multiple countermeasures to address those
problems. However, users then must decide for
themselves among the alternatives. This paper
adds a third dimension to the matrix to
facilitate its use for making decisions about
which countermeasures to apply.
Haddon’s matrix
The matrix of four columns and three rows
combines public health concepts of host-agentenvironment as targets of change with the concepts of primary, secondary, and tertiary
prevention.3 4 More specifically, the factors
defined by the columns in the matrix refer to
the interacting factors that contribute to the
injury process (see tables 1 and 2). The host
column refers to the person at risk of injury.
The agent of injury is energy (for example
mechanical, thermal, electrical) that is transmitted to the host through a vehicle (inanimate
object) or vector (person or other animal).
Physical environments include all the characteristics of the setting in which the injury event
Table 1
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How to use the Haddon matrix
As indicated in table 3, the first step in
planning, whether using the matrix or any
other technique, is to identify clearly the problem to be addressed using appropriate data
from the community to assess need. Before
using the matrix to derive potential interventions, it is necessary to identify the injury issue
to be addressed; for example, falls from
playground equipment, bicycle crashes, bathtub drownings, child physical abuse, or residential fires. Second, one needs to define each

Haddon matrix applied to the problem of residential fires caused by cigarettes igniting upholstered furniture

Host (children in home)

University of North
Carolina, Injury
Prevention Research
Center and
Department of Health
Behavior and Health
Education, School of
Public Health

takes place (for example a roadway, building,
playground, or sports arena). Social and legal
norms and practices in the culture are referred
to as the social environment. Examples include
norms about child discipline or alcohol consumption or policies about licensing drivers or
sales of firearms.
The phases in Haddon’s initial configuration
referred to rows in the matrix. These are the
phases at which change would have its eVect—
pre-crash, crash, or post-crash. These have
been broadened beyond the motor vehicle
arena to encompass other injury problems by
using the terms “pre-event,” “event” and
“post-event”. Thus, by identifying interventions that fit within each cell of the matrix one
can generate a list of strategies for addressing a
variety of injury or other public health
problems.

Agent/vehicle (cigarette,
matches, and upholstered
furniture)

Physical environment
(home)

Social environment
(community norms,
policies, rules)

Pre-event (before fire
starts)

Teach children not to
play with matches

Redesign cigarettes so
they self extinguish
before ignition of
upholstery

Lower flammability of
structures

Improve eVorts to curb
smoking initiation
Improve smoking
cessation eVorts

Event (during fire)

Teach children to stop,
drop, and roll
Plan and practice a fire
escape route with
children
Teach children not to
hide during a fire

Design furniture with
materials that are less
toxic when burned
Design upholstery that
is flame resistant

Install smoke detectors
Install sprinklers
Increase number of
usable exits

Pass ordinances
requiring smoke
detectors and/or
sprinkler systems
Fund the fire
department
adequately to provide
enough personnel
and equipment for
rapid response

Post-event (after child
in injured by fire)

Provide first aid and
CPR to all family
members

Design heaters with
quick and easy
shutoV device

Build homes with less
toxic building
materials

Increase availability of
burn treatment
facilities

CPR = cardiopulmonary resuscitation.
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Haddon matrix applied to the problem of school violence by firearms
Host (students at school)

Pre-event (before teen uses
weapon)

Agent/vehicle (firearm and
bullets)

Physical environment (school)

Social environment (school and
community norms, policies, rules)

Educate teens about the dangers Modify guns so they are
of carrying guns to school
only operable by the
Educate parents about dangers
owner
of allowing teens access to
guns
Teach students to recognize and
report student behaviors
indicative of possible violent
behavior

Install metal detectors at
entrances to schools
Eliminate storage places in
schools (for example lockers)
where guns might be kept

Adopt school procedures/policies
to notify authorities if a student
is suspected of having a gun at
school
Prohibit gun carrying on school
grounds
Enforce restrictions on the sale or
transfer of handguns to
teenagers

Event (when gun is taken
out to be fired)

Teach students to take cover
when they see guns or hear
gunfire

Reduce capacity of
weapons to fire multiple
rounds quickly
Modify bullets to be less
lethal

Install alarm systems to call law
enforcement as soon as
weapons are visible

Have law enforcement oYcers on
duty at school to intervene
during fights
Develop safety plans to help
students move to safety in event
of violent episode

Post-event (after students
are shot)

Teach students first aid skill

Reduce the capacity of the
gun to continue firing

Make school grounds readily
accessible to ambulances

Ensure well trained emergency
medical personnel and access to
trauma facilities
Provide post-event counseling to
students, staV, and families

row and column of the matrix. For example, as
in table 1, the host is the child in the home
experiencing the fire. The vehicles in this
example are the cigarettes, matches, or flammable upholstery fabrics. The home and its
immediate environs, including adjoining structures (for example a garage) represents the
physical environment. The social environment
refers to the social norms, policies, and procedures that govern such practices as how buildings are constructed, installation of smoke
detectors, the use of space heaters, and the use
of alcohol by residents.
Most injuries are the result of a sequence of
events representing a continuum of activity,
rather than a discrete moment in time defined
as the event. Consequently, it is critical that the
rows of the matrix also be defined carefully. In
most situations, the event could be defined in a
variety of ways depending on one’s perspective.
In the residential fire and school violence
examples provided in tables 1 and 2, the event
might be defined as the moment the cigarette is
dropped in a wastebasket, or the point at which
the sofa ignites or when the room is engulfed in
flames, or when the whole house is on fire, or
when the child is overcome by carbon monoxide. Likewise, in the case of school violence, the
event might be the time the teenager takes out
the firearm from his or her backpack, the
moment he or she points it at a crowd on the
playground or the point in time when it is fired,
or when it strikes another individual.5 The
choice is arbitrary, but is important so as to
Table 3

anchor one’s thinking about what comes before
and after the event.
Once both dimensions of the matrix have
been carefully defined, individual or group
brainstorming is useful to generate ideas about
interventions in each of the cells. If participants
are from diVerent disciplines, they will bring
diVerent perspectives to the problem and to
solutions, enriching the overall pool of ideas.
By applying the principles of brainstorming in
which all ideas are recorded without critical
comment before discussion, the process can
yield a wide variety of options.
In this process it is frequently tempting, but
incorrect, to identify the phase of the strategy in
terms of when the strategy was put into place.
For example, the smoke detector or sprinkler
system was installed as the house was being
constructed. However, it has its eVect at the
time of the event (that is when the smoke filled
the room and the detector sounded). Consequently, the smoke detector is properly classified as an event phase strategy. A pre-event
strategy would be redesigning cigarettes so they
self extinguish before having a chance to ignite
upholstery. When filling in the cells of the
matrix, a sentence completion exercise can be
helpful. That is, one might state: “...... (idea) is
an intervention to aVect a change in ...... (factor), having its eVect at the time of ......
(phase).”
Examples of completed matrices for residential fires and school violence appear in tables 1
and 2 respectively. For many injury problems,

Steps in using the three dimensional Haddon matrix

Step

Activity

1
2

Use community needs assessment data to determine the problem in need of intervention
Define dimension #1 (columns) of matrix as the targets of change (host, agent/vehicle or vector, physical environment, social
environment)
Define dimension #2 (rows) of matrix by delineating the precise event and phases of change (pre-event, event, post-event)
Define dimension #3 (depth) of matrix by delineating value criteria, defining each in clear terms
Determine weights to be applied to each value listed in dimension #3
Brainstorm potential interventions and fill in cells formed by columns and rows
Organize and/or collect data to permit assessment of each criterion for each intervention under consideration
Assess each intervention according to its attributes relative to each value criterion
Conduct overall assessment using weights for each value criterion across the set of interventions and criteria
Make decisions about best options
Explain decisions based on criteria applied and assessment of each intervention option according to the criteria
Document the assessment process to assist in future reanalyses

3
4
5
6
7
8
9
10
11
12
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Phases

Feasibility
Preferences

Event

Stigmatization
Equity

Post-event

Freedom
Cost

Host

Agent/
vehicle

Physical
environment Social
environment

Decision criteria

Other identified
criteria

Pre-event

Effectiveness

Factors

Figure 1

Proposed three dimensional Haddon matrix.

particularly those involving repeat occurrences,
strategies identified in the post-event phase
may actually be eVective as pre-event strategies
for a subsequent event. For example, eVorts to
deal with a violent oVender are often directed
at avoiding a future violent oVense. Consequently, the strategy is both post-event in the
context of one event and may be pre-event in
the context of preventing the occurrence of
future events. Similarly, eVorts to punish and
rehabilitate a drunk driver who has had a crash
(a post-event strategy) serves as a pre-event
strategy for future potential incidents.
Expanding the matrix for decision
making
Once alternative intervention strategies are
identified, program planners and decision
makers need to choose among the strategies.
By applying principles of policy analysis,6–8 this
process can become systematized, permitting
concrete articulation of those values that guide
the decision process.
Policy analysis typically involves a series of
steps including: problem identification, identification of alternative policy options, and identification of values to be assessed relative to
each option. Then the analyst uses a process by
which each option is assessed according to the
extent to which it adheres to the values identified as important. Following this, the analyst
chooses among the options. Once they are
implemented, others can evaluate their success
and the information can be incorporated into
future analyses of alternatives. The policies or
other interventions considered can be new or
may reflect policies or programs already in
place.
The third dimension of the matrix proposed
here incorporates the use of value criteria in the
decision making process (fig 1). Each needs to
be carefully thought through in the context of
the injury countermeasure being considered,
whether a policy (for example drinking age
laws), a program (for example training of
bartenders not to serve underage or inebriated
customers), or a technological intervention (for
example ignition interlock device).

The assessment process can be done either
quantitatively or qualitatively. To accomplish
the task, the decision maker must determine
the relative weights to be placed on each
value—for example, how much is the cost of
conducting the intervention to be valued compared with the potential eVectiveness of the
intervention when applied. Though this process is not easy, it has the potential to be
extremely helpful in encouraging a community
group or agency board to consider and articulate what factors are important determinants of
their decisions.
SELECTING VALUE CRITERIA

Social policy analysts suggest some standard
criteria for evaluating all policies, with additional ones often added for specific problem
areas.6–9 For example, a list of values pertinent
to motor vehicle safety at railroad crossings
were suggested by Wakeland, as referenced in
Waller’s book, Injury Control.10
A set of value criteria are listed here only as
suggestions to provide a starting point for
injury intervention planners. Such criteria will
vary according to the injury problem and the
setting. Likewise, the types of information
available for assessing each also will diVer.
Suggested criteria include: eVectiveness, cost,
freedom, equity, stigmatization, preferences of
the aVected community or individuals, and
feasibility. As described below, each has several
dimensions. For each, there are various ways
one might determine how well a given countermeasure embodies a particular value criterion.
EVectiveness
Central to any discussion of public health
interventions is the criterion of eVectiveness; in
other words, “How well does the intervention
work when applied?” To assess eVectiveness of
a particular intervention, one might use
information available from the literature describing the eYcacy of the intervention under
controlled conditions or eVectiveness of applications of the intervention in other locales.
Assessment may require estimation based on
information about similar types of interventions associated with other problems or related
dimensions of the intervention. For example,
the planner might estimate the eVectiveness of
a media campaign about smoke detectors
based on what is known about the effectiveness
of media campaigns to encourage use of some
other device such as cabinet safety latches or
bicycle helmets.
Cost
Cost of an intervention activity can be considered in several ways. One way is to consider the
costs of implementing and enforcing the
program or policy—for example including
expenses associated with such elements as
advocacy eVorts, promotional activities, implementation of the program, or enforcement of a
law. In addition, the planner might separately
assess who bears the costs of a particular
program and value the criterion diVerently
according to how the costs are borne by diVerent parties aVected—for example, by poten-
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tially injured persons or their families, the taxpayers, or the manufacturer of a product. It is
also appropriate to balance these costs with
those associated with choosing not to implement the intervention.
Freedom
With most public health interventions, the
freedom of some group may have to be
compromised to achieve the intended goal.9
For example, motorcyclists sacrifice freedom to
ride unrestricted when a helmet law is passed.
Manufacturers required to make children’s
sleepwear from flame resistant fabrics have
their freedom restricted. In some cases, the
freedoms of one group are in conflict with
those of another. For example, when a government decides to permit the carrying of
concealed guns, those members of the community who wish to carry guns experience an
increase in one type of freedom while those
wanting to be free from encountering a gun
carrying citizen lose freedom. Though freedom
is often a critical issue in debates about public
health interventions, metrics for assessing this
value generally are inadequate. Rather, consideration of the freedom dimension usually is
based on personal judgments that may be
informed by opinion surveys.
Equity
Both horizontal and vertical equity are important concepts in the policy debate and equally
apply to other types of program deliberations.
Horizontal equity involves treating people
equally or in a universal fashion.6 Federally
applied policies typically are horizontally equitable. For example, US requirements that poisonous substances be packaged in childproof
containers protects all children equally. In contrast, vertical equity refers to the unequal treatment of unequally situated individuals so as to
make them more equal with respect to a
particular attribute, such as injury risk. For
example, a community smoke detector giveaway program might target low income persons
or residences in high fire neighborhoods to help
them have the opportunities to protect their
homes equal to those of more aZuent families.
Stigmatization
The criterion of stigmatization, or avoidance of
stigmatization, typically refers to the concept
that a program or policy should not stigmatize
a person or group in the process of serving
other purposes. For example, many would
consider it undesirably stigmatizing for schoolchildren to have to identify themselves as low
income in order to be eligible to receive a free
bicycle helmet. In some situations, however,
stigmatization may be considered desirable.
For example, some argue that public identification of prior sex oVenders is an appropriate
strategy for reducing future crimes.
Preferences of the aVected community or
individuals
If a population exposed to an intervention is
opposed to the strategy, compliance is likely to
be limited. In addition, the perceptions of the

community about the suitability of a particular
intervention may reflect whether the intervention has appropriately taken into account the
sociocultural context in which the injury problem exists and in which the intervention is to be
implemented. Not only is this important for the
success of a particular intervention, but also for
the credibility, over the long term, of the public
health or injury control organization or decision making body responsible for the intervention.
Feasibility
Intervention feasibility is important to consider
in several ways but not until all other elements
are considered. By considering feasibility too
early, creativity may be stifled and options
excluded that may, in fact, be judged highly
desirable by other criteria. Sometimes what
might be judged unfeasible at the outset can be
made feasible if suYcient other values support
eVorts to attempt innovations so as to implement the strategy. For example, until suYcient
public demand is present, eVorts to require
safer playgrounds in child care facilities may
meet with too much resistance from providers
for a feasible solution to emerge. However, with
public awareness and demand increased, facility directors may be willing to accept such a
policy.
Feasibility has several dimensions, beginning
with technological feasibility. That is, can the
intervention actually be produced? For example, does the technology exist to produce fire
safe cigarettes or airbags suitable for young
children? If the answer is “yes” then it is useful
to consider political feasibility. This frequently
relates to the issue of preferences discussed
above. One might consider if the intervention
raises significant political issues such that
implementation is unlikely or compromised in
some way. For example, a proposed ban on the
sale of handguns in the US, while potentially
eVective in reducing certain types of homicide
and suicide, would be met with intense political
opposition that would limit the feasibility of the
intervention being implemented in the near
future, but perhaps not in other countries.
Another element of feasibility is the extent to
which the organization or group responsible for
implementing the countermeasure has the
technical or financial resources required to
carry it out. For example, providing crossing
guards at all crosswalks before and after school
won’t work in a community that has too few
volunteers to perform the task or too little
money to hire them.
USING THE THIRD DIMENSION

Using the third dimension involves several
steps, as listed in table 3. After steps 1–3 have
been completed in forming the outline for the
original Haddon matrix (but before completing
it) one must determine what values are important to the decision process. As with the other
dimensions of the matrix, each element needs
to be carefully defined. At step 4, the planning
group determines which values to consider in
the analysis. For example, they may decide that
taxpayer cost, intervention eVectiveness, home-
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owner freedom and non-stigmatization of poor
people are the values they want to address in
their decision making. Step 5 refers to the
process of determining the relative importance
of each value so that values can be weighted
relative to each other. Step 6 involves completing the matrix by brainstorming or otherwise
generating a list of potential intervention
options. In completing step 7, the planners
would collect and examine data about each
value relative to each of the interventions under
consideration.
In this example, assume they are considering
two intervention options to reduce the high
incidence of fatal fires ignited by cigarettes in
their locale: (a) using paid fire fighters to install
smoke detectors, purchased using public monies, in households where residents verified their
low income with tax records or (b) requiring
that cigarette manufacturers produce self
extinguishing cigarettes. As part of step 8,
information from fire safety research would
help determine the relative eVectiveness of
smoke detectors, if installed properly, and
eVorts to mandate cigarette redesign and/or
changes in upholstery flammability standards.
If appropriate epidemiologic evidence were
available, planners would examine the incidence of fires associated with cigarettes and
also the evidence about the relative benefits of
having a properly functioning smoke detector
when a fire occurs. In addition, planners would
examine program evaluation research to gauge
the eVectiveness of smoke detector installation
programs in other locales in increasing the
prevalence of properly functioning detectors in
homes. They would also examine evidence that
changes in cigarettes would reduce fire incidence. Likewise, they would want to estimate
the costs associated with purchasing detectors
and the personnel time required to install
them, as well as the costs of developing and
enforcing the cigarette safety standards. These
costs would be balanced against costs associated with not doing each intervention. Similarly, each intervention would be examined
with respect to stigmatization and freedom.
The extent to which the options considered
span diVerent jurisdictions (for example local v
federal policy) makes comparisons more complex, but not impossible. This process requires
that the planners assemble relevant evidence
from varied sources: for example, epidemiologic studies, intervention studies, information
from cigarettes or upholstery manufacturing
companies, assessment of program costs, and
opinions expressed in interviews with residents
about issues of stigmatization and freedom. In
many cases, there will not be published data
available. In those situations, the planners will
need either to extrapolate from other information or to make an educated guess. It should
be remembered that the point of the process is
to guide decision making and that it isn’t
always possible to conduct a rigorous scientific
analysis in the timeframe required for program
development. Often, however, suYcient information will be available from prior scientific
studies so that decisions can be based on sound
evidence. The more rigorous the sources of

data used, the more detailed the analyses can
be, and the more confident planners can be
that their decisions will result in the desired
outcome.
Both new and existing intervention strategies
can be compared using the same method.
However, the more the analysis involves previously untried strategies, the more diYcult it
will be to incorporate certain types of evidence
in the deliberation. Although it is important to
recognize this factor, it should not be allowed
to limit creativity.
Once all the information has been gathered
to assess each criterion for each of the
interventions under consideration, the comparative analysis begins (step 9). Policy analysts
or planners employ numerous ways, with varying degrees of complexity, to accomplish this
task.8 They may use a quantitative process
involving summing scores for the relative
importance of each criterion multiplied by a
score representing the extent to which each
option possesses the attributes of the criterion.
For new interventions this will require some
forecasting of the potential attributes of the
intervention, once implemented. For interventions that have been tried already, various types
of information may be available to quantify the
eVects, costs, and other attributes.
Qualitative information also can be examined. This might include reviewing testimony
about preferences expressed in reference to
prior eVorts to enact a policy, news clippings
giving indications of public sentiment about a
proposed program, or reviews of process evaluations of programs or policies implemented in
the past to assess potential barriers that could
influence eVectiveness.
Whether using quantitative or qualitative
information, the process needs to be systematic, allowing planners to carefully assess the
options. Decision making (step 10) can then be
justified and explained in the context of
pre-established criteria applied in a rational
manner.
It is wise to document the process and record
how assessments were made not only so that
decisions can be more easily explained to others (step 11) but also so that interventions can
be re-evaluated after some period of time using
new data that may reflect changes in technology, epidemiology, or the political environment
(step 12).
Conclusion
Haddon’s matrix has been an extremely
valuable tool over nearly two decades. As a
conceptual model, it has helped guide research
and the development of interventions. The
addition of the third dimension (fig 1) should
facilitate its application in decision making. As
the three dimensional formulation is applied,
users should document successes and problems in using the revised model. Over time, the
application of the model in diVerent settings
should be shared in the professional literature
so that the model can be made even more useful and user friendly.
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IMPACT OF AMBULANCE CREW CONFIGURATION ON SIMULATED CARDIAC
ARREST RESUSCITATION
Ryan Bayley, EMT-P, BA, Matthew Weinger, MD, Stephen Meador, EMT-P, Corey Slovis, MD
highest level of care to the patients they serve while at
the same time minimizing costs and maximizing efficiency. As these systems face increasing economic constraints and paramedic staffing shortages, many have
reduced the number of paramedics per advanced life
support (ALS) ambulance from two to one in an effort
to maintain or increase the number of ALS ambulances
within their systems. Recent examples include the Fire
Department of New York (FDNY) and the District of
Columbia Fire Department (DCFD).1,2 It is not surprising that these measures have drawn scrutiny from both
the lay public and EMS providers themselves regarding
possible effects on the quality of patient care.1−3
Currently, approximately 40% of ALS ambulances
in the United States are staffed by two paramedics.
The remainder have one paramedic and a lessertrained emergency medical technician (EMT).4 Unlike
their paramedic counterparts, EMTs are not trained in
Advanced Cardiovascular Life Support (ACLS) and
thus do not perform interventions such as cardiac
medication administration or intubation.5 It has been
hypothesized that during critical scenarios where multiple interventions must be carried out in a timesensitive manner, paramedic-EMT crews may perform
more slowly than paramedic-paramedic crews because
of the EMTs reduced skill set.3 It has also been argued
that when both providers are ACLS-trained and certified paramedics, there exists a redundancy in critical
care decision making that may reduce errors.2
The few relevant studies to date have only indirectly
analyzed crew configuration by using “on-scene time”
as a proxy for team efficiency. One study found that reducing the number of paramedics from three to two
per ambulance greatly increased both on-scene time
and the time required to complete interventions.6 On
the basis of these findings, it has been hypothesized
that further reduction from two paramedics to a single
paramedic paired with an EMT might further increase
on-scene time and time per intervention. In contrast,
an Australian study found that for a similar number
of interventions, paramedic-EMT crews actually spent
less time on-scene versus paramedic-paramedic crews.3
However, the study concluded that the difference was
so small as to be of clinical irrelevance. Thus, there are
insufficient data to assess the potential impact of different crew configurations on response efficiency. Furthermore, extant studies do not address differences in
the quality of interventions or types of errors performed
by different crew configurations.
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ABSTRACT
Background. Despite the widespread use of both two
paramedic and single paramedic ambulance crews, there
is little evidence regarding differences between these two
staffing configurations in the delivery of patient care.
Objectives. To determine potential differences in care provided by each of these ambulance configurations in the resuscitation of a cardiac arrest victim in ventricular fibrillation.
Methods. Fifteen paramedic-paramedic and 15 paramedicEMT crews were recruited to perform resuscitation on a
high-fidelity human simulator (Laerdal SimManTM ). Errors
and their nature, time to critical interventions, and compliance with continuous cardiopulmonary resuscitation (CPR)
were captured by the simulator and videotape. Results. Two
paramedic crews averaged 0.7 ± 0.5 more errors of commision, 0.5 ± 0.4 more errors of sequence, and 0.8 ± 0.8
more total errors per resuscitation (±95% CI; p = 0.008, 0.017,
and 0.036, respectively). For all interventions analyzed, only
time required to achieve intubation differed between the two
configurations, with two paramedic crews intubating 63.9 ±
45.8 seconds more quickly (p = 0.009). CPR compliance was
highly variable, and a meaningful statistical difference could
not be determined, although performance overall was poor,
with both configurations averaging less than 50% compliance. Conclusion. Two paramedic crews were more errorprone and did not perform most interventions more rapidly
with the exception of intubation. These data do not support
the proposition that two paramedic crews provide higher
quality cardiac care than paramedic-EMT crews in a simulated ventricular fibrillation arrest. Key words: ambulance
crews; paramedic; technician; out-of-hospital; cardiac arrest;
mannequin.
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INTRODUCTION
Emergency Medical Services (EMS) systems within the
United States and abroad are challenged to provide the
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The present study sought to directly compare
paramedic-paramedic and paramedic-EMT crews in
their ability to execute one standardized critical
scenario–specifically, the resuscitation of a patient in
ventricular fibrillation. Using high-fidelity simulation,
crews were compared for critical errors, time to complete interventions, and continuous CPR compliance
when evaluated against the then current American
Heart Association 2000 ACLS guidelines.

METHODS AND MATERIALS
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Study Design
Thirty full-time ALS ambulance crews were solicited
from the Nashville-Davidson County Fire and EMS system (NFD-EMS) for participation in this study. This
large, urban EMS system is a single-provider fire-based
service covering 500 square miles. It employs 200 EMS
paramedics and EMTs and responds to approximately
60,000 EMS calls per year. In this system, roughly half
of ambulances are staffed by paramedic-EMT crews,
where the EMTs have training and experience that
closely approximates that of the nationally recognized
EMT-Intermediate classification.4 The other half of ambulances are staffed by two paramedics.
A power analysis, assuming a type I error of 5%, calculated that 15 crews of each configuration would provide a 97% chance to detect a 30-second difference in
the time required to execute the complete resuscitation
assuming a standard deviation of 30 seconds. These
assumptions were based on data of simulated tworescuer ACLS studies using a similar methodology.7,8
This same sample size would also provide a 97% chance
to detect a 15% difference in CPR compliance (assuming a 15% standard deviation) and 97% chance to detect
a difference of 0.5 errors per scenario (assuming a standard deviation of 0.5 errors). Sample size calculations
were performed by using the PS Power and Sample Size
Program.9
The first 15 crews of each configuration to volunteer were chosen with no exclusion criteria. All employees in the NFD-EMS system work full-time, and
all paramedics are required to maintain current ACLS
certification. At the time of this study, ACLS certification was based on the AHA 2000 ECC guidelines. Crews
were blinded to the nature of the simulated emergency
(ventricular fibrillation arrest) and to the variables being evaluated, including staffing configuration.
Each crew member signed a written informed consent
acknowledging that he or she would be video-recorded
and was compensated $50.00 for participation in the
study, which lasted approximately 1 hour. This study
design was approved by Vanderbilt’s Institutional Review Board.

Experimental Protocol
On the day of simulation, crews were provided
a scripted 10-minute orientation to the SimManTM
Patient Simulator (Laerdal, Norway, software v3.1). The
script reviewed the airway, breathing, and circulatory
capabilities of the SimManTM as well as how to perform
all ACLS interventions on the mannequin. Crews were
then given their standard issue defibrillator/monitor
(Zoll M series) and jump bags with sufficient equipment and medications to perform all ACLS algorithms.
The defibrillator was modified with Laerdal handsfree defibrillation snaps coupled with a Zoll-compatible
adaptor to allow for full-energy defibrillation to be performed directly on the simulator. Crews were given
time to ask questions and configure the equipment to
their own personal preferences before the simulation
commenced.
Crews were then asked to wait outside a room in
which the SimManTM was readied and placed supine
on the floor 15 feet from the door. When ready, crews
were told to enter the room, assess the patient, and perform interventions as dictated by their current standing
protocols.
The SimManTM was programmed to generate a
rhythm of refractory ventricular fibrillation until the
administration of a ventricular antiarrhythmic medication followed by appropriate defibrillation as detailed
under Outcome Measures. This was the standing protocol for NFD-EMS during the study period and conformed to the then current 2000 AHA ACLS guidelines
with which all crews had many years of experience.10
The SimManTM logged the occurrence and time of
all pulse checks, defibrillations, and intervals during
which chest compressions were performed. A video
camera recorded the resuscitation on digital videotape
(Sony DVCam DSR-1500 ) with time-coding provided
by a Horita RM 50 II unit. The video data were imported
to digital files in video-editing software (Macintosh Final Cut Pro 4). Frame-by-frame video analysis allowed
for validation of the SimManTM data and crews’ performance elements including the number of chest compressions and times to intubation, IV access, and each
medication administration.
After the simulation, participants completed a
brief survey and information sheet, intended to assess additional variables that might impact performance such as experience level, instructor experience, frequency working with other crew member, and date of most recent ACLS refresher
training.

Outcome Measures
Three categories of outcomes were measured: errors,
time required to complete interventions, and compliance with continuous CPR.
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Errors were quantified by using an 11-item checklist of ordered clinical actions derived directly from
the AHA 2000 ECC/ACLS guidelines. This checklist
was similar to standardized tools used in ACLS practical skills assessment for the management of ventricular fibrillation.10,11 Per the checklist, each team was
expected to (in order): check pulses, administer three
defibrillations, intubate, initiate IV access, administer 1
mg epinephrine, defibrillate, administer 300 mg amiodarone, defibrillate a fifth time, and perform a final
pulse check after rhythm change. Each team’s actions,
as recorded by the SimManTM log, were compared to
this checklist. For each of these 11 actions absent from
the SimManTM log, an error of omission was recorded.
Actions recorded by the log that were superfluous to
these 11 actions were recorded as errors of commission.
Once corrected for commission and omission errors,
each log was reviewed for the correct order of interventions, with each out-of-order intervention counting
as one sequence error. Total errors was the sum of errors
of commission, omission, and sequence for each team.
For this categorical analysis, all errors were given equal
weight.
Time required to complete each intervention was defined as the time elapsed from completion of one intervention to the completion of the next intervention in the
sequence. This was calculated by using the time stamps
of the SimManTM log. Time to complete the whole resuscitation was calculated similarly. If a crew failed to
complete the scenario to the point of ROSC, a cutoff
time of 12 minutes was used as the time to complete
the scenario.
The third outcome measure, compliance with continuous CPR, was calculated as the total aggregate time
during which chest compressions were performed, divided by the total time from scenario start to ROSC.
The SimManTM mannequin registered each chest compression meeting a threshold depth of approximately
one inch. Intervals of continuous compressions were
calculated as time periods during which there was a
no greater than 5-second pause during compressions
(intended to allow for ventilation). No time corrections
were made for actions during which chest compressions were correctly suspended (e.g., defibrillation).
This method is consistent with other prehospital studies
of CPR performance during resuscitation.12 Compression rate per minute was also calculated, by dividing the
total number of effective compressions for the scenario
by the total aggregate time in minutes during which
chest compressions were performed.

Data Analysis
Descriptive statistics for the two groups and the results of each outcome measure as described above were
tested for normal distribution using the D’AgostinoPearson test for non-normality. Descriptive statistics,
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time to complete each intervention variables, and CPR
compliance were consistent with a normal distribution.
All measures of error were found not to be consistent
with a normal distribution. Data for variables consistent with a normal distribution were compared by using a one-way ANOVA. Data for all error variables
were analyzed by using the Kruskal-Wallis rank sum
test, which does not assume a normal distribution. For
non-normal data, 95% confidence intervals and their
means were generated via an Efron bootstrap calculation which does not assume a normal distribution.
Multivariate linear regressions were also run by
using time to complete each intervention and total
scenario time as dependant variables. Independent
variables included team configuration, CPR compliance, individual and combined years of experience of
the EMS providers, instructor status, and frequency
with which providers worked with each other as selfreported on a five-point Likert scale. Given the size of
the data set, each of the above independent variables
was individually investigated by regression, along
with team configuration, against time required per
intervention.
With the exception of bootstrap sampling, analysis
was carried out by using the CoStat software package
(CoHort Software, Monterey, CA, PC version 6.311).
Bootstrap sampling was performed with Resampling
Procedures Software (University of Vermont, Burlington, VT, PC version 1.3) at 5,000 resamplings per calculation. For all calculations, a p ≤ 0.05 was considered significant. Unless otherwise stated, normally distributed data are presented as means ± standard deviation, and non-normal data are presented as median
and 95% confidence interval.

RESULTS
Fifteen paramedic-paramedic crews and 14 paramedicEMT crews were included in the final analysis. One
TABLE 1. Descriptive Statistics for Each Crew Configuration

Total Years of Experience
ACLS Instructors per team
Total errors per resuscitation ‡∗
Errors of commission ‡∗
Errors of omission ‡
Errors of sequence ‡∗
Continuous CPR compliance
Compressions (rate/min)
Completion of scenario (sec)

Paramedic
–Paramedic

Paramedic
–EMT

16 ± 9.1
0.4 ± 0.5
1 (0.8–2.0)
1 (0.4–1.2)
0 (−0.1–0.3)
0 (0.1–0.8)
48% ± 20%
82 ± 22
519 ± 101

18 ± 8.4
0.3 ± 0.5
0 (0.1–1.1)
0 (−0.1–0.3)
0 (0.1–0.8)
0 (0–0) ∗∗
44% ± 20%
90 ± 18
516 ± 86

Statistics regarding crew experience, instructor status, and basic performance
in regard to errors, CPR compliance, and speed are presented. Statistical
differences in the number of total errors, commission errors, and sequence
errors are noted.
‡Reported as median value (95% confidence interval), otherwise mean ± 1 SD.
∗
Statistically significant difference; see Figure 1.
∗∗
Paramedic-EMT crews performed no sequence errors during the study.
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FIGURE 1. Comparison of error rate per resuscitation. The 95% confidence intervals for the mean difference in errors performed by each
crew type are presented and contrasted, showing that paramedicparamedic crews perform significantly more total errors, errors of
addition, and errors of sequence.

paramedic-EMT team was excluded because of a simulator malfunction where a loose ECG connector resulted in no rhythm generation on the crew’s monitor/defibrillator, which they interpreted as asystole.
Descriptive statistics for the two different crew configurations are summarized in Table 1. The two configurations did not differ significantly in total years of experience or instructor status. Intragroup performance
was highly variable. Crews ranged from zero to four
errors per resuscitation, required anywhere from 323
to 702 seconds to complete the resuscitation, and had
continuous CPR compliance ranging from 1.6% to 84%.
A wide range of types of errors were observed
(Table 2). Paramedic-paramedic crews had significantly more commission errors, sequence errors, and
total errors than paramedic-EMT crews (Figure 1).
The two configurations were next compared regarding the elapsed time to complete each intervention (Table 3). The only time point for which a statistically significant difference was detected was the
time required to achieve intubation, with paramedicTABLE 2. Examples of Error
Errors of omission:
• Failure to administer medication such as epinephrine (4 crews)
• Failure to follow-up drug administration with defibrillation (1
team)
Errors of addition:
• Performing an extra defibrillation in addition to the initial 3
stacked defibrillations and “drug-shock” combinations (10 crews)
Errors of sequence:
• Intubation before initial defibrillation (2 crews)
• Performing defibrillation followed by drug administration
instead of drug administration followed by 30–60 sec of CPR and
then defibrillation (3 crews)
Examples of the more common errors for each category of error analyzed are
provided.

paramedic crews averaging 149 seconds versus 209 seconds for paramedic-EMT crews (p = 0.018). More important perhaps was the substantial variability within
each group (see standard deviations of time required
per intervention in Table 3).
To determine if factors other than team configuration might be predominantly driving the time required
to compete certain interventions, multivariable regressions were performed by using independent variables
including CPR compliance, individual and combined
years of experience of the EMS providers, instructor status, and frequency with which providers worked with
each other. Controlling statistically for each of these
independent variables did not significantly affect the
results.
There was appreciable intragroup variation in
CPR compliance. Paramedic-paramedic crews averaged 48 ± 20% compliance versus 44 ± 20% compliance
for paramedic-EMT crews (mean ± 1 SD), with a nonsignificant 95% confidence interval difference of 3.8 ±
14.2%. Adjustment for individual and combined years
of experience of the EMS providers, instructor status,
and frequency with which providers worked with each
other did not significantly impact the CPR adherence
results.

DISCUSSION
This controlled simulation study of prehospital cardiac
resuscitation provides additional insight into factors
that affect the ACLS performance of two-person ambulance crews. The results do not support an assertion for
superiority of paramedic-paramedic crews. Moreover,
the most notable finding was the substantial range of
performance of operational crews.

Errors
Paramedic-paramedic crews averaged almost one
whole error more per resuscitation. These crews had
TABLE 3. Elapsed Time to Complete Intervention as a
Function of Crew Configuration

Scenario start to initial pulse check
Initial pulse check to defib #1
Defib #1 to defib #2
Defib #2 to defib #3
Defib #3 to intubation
Defib #3 to IV access
Defib #3 to epinephrine
Epinephrine to defib #4
Defib #4 to amiodarone
Amiodarone to defib #5
Defib #5 to ROSC pulse check
Total time to complete scenario

Paramedic Paramedic
–Paramedic –EMT

P
value

15 ± 6.5
55 ± 26
17 ± 6.0
32 ± 6.1
149 ± 23
294 ± 79
193 ± 57
38 ± 16
167 ± 46
102 ± 51
10 ± 9.7
510 ± 79

0.101
0.466
0.252
0.257
.0179 ∗
0.489
0.105
0.644
0.215
0.870
0.570
0.678

32 ± 29
51 ± 32
19 ± 6.6
36 ± 7.8
209 ± 71
275 ± 71
234 ± 65
46 ± 32
173 ± 138
119 ± 87
16 ± 28
524 ± 106

Regression outcomes using crew configuration as the independent variable
and elapsed time to complete each intervention as the dependant variable. All
values are means ± 1 SD (sec).
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more commission, sequence, and total errors, but did
not differ significantly in omission errors.
On the basis of a qualitative review of the data, the
authors speculate that this counterintuitive result may
be due in part to differences in how the members of each
crew configuration interact. When two paramedics are
present, both providers may act as equals contributing
to the resuscitation. Without a clear leadership hierarchy, each provider may be more likely to contribute to
the resuscitation as each sees fit. This may create an
environment permissive to redundancy and erroneous
sequencing.
In contrast, there is a clear leader of the paramedicEMT configuration, leading to better organization.
However, the demands on a single paramedic may be
so onerous at times that tasks can be delayed or inadvertently omitted. This supposition is supported by the
slower time to intubation in the paramedic-EMT group.
Further human factor studies are warranted in this area.
Little data exist quantifying the individual impact
of many of these interventions on patient outcome.
In fact, only defibrillation and CPR have been clearly
shown to improve patient outcome.13 It is thus difficult
to ascertain the impact per error or assert unequivocally that one type of error is more clinically significant than another. Eighty-three percent (10 of 12) of
the additional interventions performed by paramedicparamedic crews were defibrillations, which one might
argue may be less detrimental to a patient than would
be the omission, for example, of an antiarrhythmic
drug, or a sequence error, such as intubation before
initial defibrillation. Regardless, this study shows a
substantial incidence of care process deviations, which
many clinical and patient safety experts believe are a
meaningful proxy for lower quality care.

Speed of Interventions
There were no significant differences between the two
crew configurations in terms of the efficiency with
which most interventions were performed, with the exception of time required to complete intubation. There
are limited data to suggest that time to intubation may
independently affect patient outcome. When intubation
times are controlled for other variables and analyzed by
quartiles, one study found that patients whose intubation time was in the fastest quartile were twice as likely
to survive.14 In our study, six of the seven crews in the
fastest quartile were paramedic-paramedic crews.
In comparison with cardiac medication administration or defibrillation, intubation requires significant
time to not only perform but also to prepare for it.
Having two providers who perform intubation regularly and thus are familiar with the setup and execution
well may facilitate the speed with which it is accomplished. Other interventions that may similarly benefit
from the involvement of advanced providers might in-

JANUARY / MARCH 2008

VOLUME 12 / NUMBER 1

clude intraossesous infusion and needle cricothyroidotomy. Because intubation and these other complex clinical skills are performed during only a minority of EMS
responses, it is understandable why other studies that
used total scene time as a proxy for efficiency may not
have detected any differences between crew configurations.

CPR Compliance
Total mean compliance for all crews was poor at 46%.
There was also large intragroup variation in both the
CPR compliance rate and compressions per minute.
Thus, this study found no significant difference between CPR compliance rates for the two configurations.
These results are similar to those of a study of CPR
performance during actual prehospital cardiac arrests.
Using a device to measure CPR compliance during
prehospital resuscitations, Wik and colleagues (2005)
found that European EMS providers performed CPR
only 52% of the time during actual cardiac resuscitations using the same 2000 ACLS guidelines as this study.
Research emphasizes the importance of continuous CPR using a high-compression rate.15 There is a
large body of evidence showing that slow compressions, frequent interruptions, and significant “handsoff” time during CPR precludes adequate cardiac and
cerebral perfusion pressures, thus adversely affecting
outcome.12,16,17 Thus, it is notable that neither crew
configuration was able to accomplish CPR that would
likely have been of clinical benefit to an actual patient.
Why did some crews dramatically outperform others
regardless of crew configuration? In the early minutes
of a resuscitation, CPR compliance may be poor due
to providers dividing their time between CPR performance and completion of all of the other ACLS interventions. However, CPR compliance does not improve
dramatically even after all of these other interventions
are completed.18 While the large variability in CPR compliance in this study could be an artifact of it being a
simulated study, our experience with in-hospital resuscitations suggests otherwise and further study seems
warranted, particularly with the increased focus on
CPR in the 2005 ECC guidelines.

Study Limitations
This study used the 2000 ACLS guidelines, because
it was initiated just prior to publication of the 2005
ACLS guidelines and the crews were still operating
under the 2000 guidelines. Some states did not revise
their EMS protocols with the new guidelines until early
2007,19 and some providers will not undergo formal
ACLS recertification under the new guidelines until
early 2008. The use of guidelines with which crews had
years of experience in actual clinical encounters is advantageous in that results are less likely to be driven by
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crew unfamiliarity or lack of clinical experience with
recently changed guidelines. However, given the 2005
ACLS guidelines’ emphasis on CPR and attempts to
streamline other interventions, the results of this study
cannot be assumed to carry over to the new guidelines
and must be reconfirmed.
A second limitation is that this was a simulation.
Simulator-based studies allow the direct observation of
participants under highly controlled and reproducible
circumstances. However, participants may act differently than they might during actual patient care. The
nature of this confound is unknown: participants may
regard a simulation less seriously because it is not
“real,” or they may perform with more diligence knowing that they are being observed and reimbursed. Furthermore, participants who volunteer in any study may
differ from the actual population. Nevertheless, the results of this study do corroborate those of prior field
studies of prehospital cardiac resuscitation.
A third limitation of this pilot hypothesis-generating
study was that it had a relatively small sample size.
Furthermore, the intragroup variability observed was
greater than assumed when making initial power calculations. Regardless, the study was sufficiently powered to detect statistical differences in the error rates
between the two crew configurations. For the resuscitation time overall and the times to complete many major
interventions, differences between the two configurations as small as 20% would likely have been detected
if present. The study was not sufficiently powered to
detect meaningful statistical differences in CPR compliance. However, the high variability demonstrated is
itself noteworthy and serves to highlight future directions for research.

CONCLUSION
This study does not support the assertion that
paramedic-paramedic crew configurations provide better resuscitation care than paramedic-EMT crews. In
contrast, paramedic-paramedic crews in this study exhibited more total errors, more errors of commission,
and more errors of sequence per resuscitation. Moreover, the two configurations did not differ significantly in terms of speed to perform most interventions.
Paramedic-paramedic crews did, however, outperform
their paramedic-EMT counterparts in the efficiency
with which intubation was performed. Whether these
findings continue to hold true during actual resuscitations under the new 2005 ACLS guidelines or are
sufficient to affect actual patient outcomes requires further investigation. In regards to CPR compliance, the
wide intragroup variations reduced the power of this
study to detect meaningful statistical differences. However, the data show that crews of both configurations
fail to achieve high compliance with CPR guidelines.
Notably, the crews in this study demonstrated marked

variability in all aspects of performance regardless of
crew configuration.
The results of this study suggest other possibilities
for future investigation. Larger multicenter simulatorbased studies could be undertaken to further elucidate possible differences between crew configurations
in terms of efficiency. The differences in error rate noted
in this study could be further elucidated by using field
data to try to quantify their actual impact on patient
care, if any. Perhaps the most important avenue for future research is delineation of the causes of the wide
variation in performance and interventions to decrease
it. In both configurations, a minority of crews were able
to achieve error-free resuscitation with high CPR compliance. These crews could not be reliably identified
by any of the independent variables collected including crew configuration or experience. Understanding
the factors driving this variability and developing interventions to ensure maximal performance and decreased variability could provide significant benefit to
EMS systems regardless of the crew configuration employed.
We thank Ray Booker, simulation engineer for Vanderbilt University
Medical Center, for his contributions in executing the simulations
for this study; David Sewell, assistant Chief, Nashville Fire Department, for his contributions in participant recruitment and his role as
fire department liaison; and Vanderbilt University Medical Center
Department of Biostatistics, for contributions to the analysis of this
data.
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ABSTRACT

a similar complaint. Conclusion. We identified an average of
two patients per day as eligible for transfer to the nurse advice line, with less than one patient successfully completing
the Omega protocol per day. While impact was limited, there
was a decrease in ambulance response. Key words: emergency medical dispatch; emergency medical services; patient
satisfaction; triage

Introduction. Although EMS agencies have been designed
to efficiently provide medical assistance to individuals, the
overuse of 9-1-1 as an alternative to primary medical care
has resulted in the need for new methods to respond to
this increasing demand. Our study analyzes the efficacy of
classifying specific low-acuity calls that can be transferred
to an advice-line nurse for further medical instruction. The
objectives of our study were to analyze the impact of implementing this protocol and resultant patient feedback regarding the transfer to an advice-line nurse. Methods. We
collected data for retrospective review from April 2011 to
April 2012 from a single municipal EMS agency with an average annual call volume of approximately 90,000. Medical
Priority Dispatch System response codes were assigned to
calls based on patient acuity. Patients classified under Omega
response codes were assessed for eligibility of transfer to
nurse advice lines. Exclusion criteria included the following: if the call was placed by a third-party caller; if the patient refused to be transferred to the advice-line nurse; anytime the MPDS system was not used; if the patient was referred from a skilled nursing facility, school, or university
nursing office, or physician’s office. Telephone surveys were
conducted for those patients who spoke to an advice-line
nurse and did not receive an ambulance response 24 hours
after calling 9-1-1 to obtain patient feedback. Results. The
database included 1660 patients initially classified as Omega
and eligible for transfer to an advice-line nurse. After applying the exclusion criteria, 329 (19.8%) patients were ultimately transferred to an advice-line nurse and 204 (12.3%)
received no ambulance response. Of those patients who were
not transported by ambulance 118 (57.8%), patients completed telephone follow-up, with 104 (88.1%) reporting the
nontransport option met their health-care needs and 108
(91.5%) responding they would accept the transfer again for
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INTRODUCTION
Emergency Medical Services (EMS) has been designed
to rapidly respond to severe or traumatic medical
emergencies and provide life-sustaining care.1 However, a significant percentage of patients treated or
transported by EMS agencies do not present with lifethreatening complaints.1 In order to better manage
these resource-demanding conditions, EMS systems
must seek alternate methods to respond to this increase
in demand within their community using a safe and
logical approach.
EMS systems across the country have begun to test
and implement new strategies for reducing the number of nonemergency patient transports. A California
study described the use of the Resource Action Program (RAP), designed to pinpoint the causes of frequent transports of the same patient (≥10 times in 12
months).2 This study found moderate improvement in
emergency department (ED) visits when a RAP coordinator was deployed to connect the patients enrolled
in the program with necessary resources.2 An analysis
of determinants of medical necessity began to build a
case in support of telemedicine, or nurse advice lines,
as suitable alternatives for ambulance transport.3
One approach to responding to this demand uses
dispatch algorithms to identify patients who do not
require ambulance transport. The internationally used
Medical Priority Dispatch System (MPDS; International Academies of Emergency Dispatch, Salt Lake
City, UT), has developed dispatch determinants to
address low-acuity patients. Low-acuity patients are
identified as those that may not require ambulance
transport and are classified as Omega priority. These
individuals may benefit from a referral to a poison information center or follow-up with a physician’s office
or urgent care.
Once a patient is classified as Omega priority by a
telecommunicator, the call is transferred for secondary

Received October 30, 2012, from the University of North Carolina – Charlotte (AI), Charlotte, North Carolina; Mecklenburg EMS
Agency (JRS, BB), Charlotte, North Carolina; Carolinas Medical Center, Department of Emergency Medicine (EH, DS), Charlotte, North
Carolina. Revision received April 12, 2013; accepted for publication
April 12, 2013.
Mr. Bagwell has served as an instructor for the International
Academies of Emergency Dispatch. None of the other authors have
any conflict of interest to disclose.
Address correspondence to Jonathan R. Studnek, PhD, NREMT-P,
Mecklenburg EMS Agency, 4525 Statesville Rd., Charlotte, NC 28269,
USA. e-mail: jonst@medic911.com
doi: 10.3109/10903127.2013.811563

481

Prehosp Emerg Care Downloaded from informahealthcare.com by Astellas Pharma US Inc on 09/05/13
For personal use only.

482

PREHOSPITAL EMERGENCY CARE

OCTOBER/DECEMBER 2013

VOLUME 17 / NUMBER 4

triage with a nurse or other advanced-level practitioner. Secondary triage may result in several options:
(1) eventual ambulance transport, (2) identifying an alternate means of transportation, or (3) care instructions
with resultant follow-up. To date there is limited literature regarding the United States (US) experience with
the MPDS Omega protocol.4–8

sponders within the city and county were trained at the
basic EMT level and had access to an automated external defibrillator (AED). Prehospital triage, treatment,
and transport protocols were uniform throughout. The
study protocol was approved by the Carolinas Medical
Center Institutional Review Board.

Studies assessing telephone triage by nurse have indicated that patients are consistently satisfied with the
alternative care they receive. A British study implemented a protocol to shorten patient wait times by prioritizing calls and providing first aid advice while the
ambulance was en route. Analysis compared patient
satisfaction scores at time of program implementation
and at one-year follow-up. The results showed overall satisfaction scores of prioritizing emergency calls
improving from 71 to 78%.9 A 2001 study assessed
telephone nurse triage as a health-care alternative in
the United States. The results demonstrated that 90.4%
of patients accessing nurse triage were “satisfied” or
“very satisfied” with the care provided by the adviceline nurse.10 A systematic review of nurse triage indicated the effectiveness of telephone triage in reducing
immediate need for medical assistance, with more than
50% of callers being helped through advice alone.11 Recent literature discusses the testing and implementation of the Omega MPDS protocol in a large urban EMS
system in the United States.12 Our study demonstrated
that there was a particular subset of Omega classified
patients that appeared safe to transfer to a nurse for
secondary triage.
Currently there is limited research assessing the effectiveness of secondary triage for low-acuity patients
in the emergency setting. Nor is there an understanding of whether this type of service meets the needs of
those patients eligible for participation. The objectives
of our retrospective study were twofold: the primary
objective aimed to describe the impact of implementing the MPDS Omega protocol in a large urban EMS
system, and the secondary objective sought to assess
whether patients who completed nurse triage and did
not receive an ambulance response felt as though their
health-care needs were met.

Study Protocol

METHODS
Study Design and Setting
We conducted a retrospective review of data originally collected for a quality assurance (QA) initiative
between April 2011 and April 2012. The EMS agency
under study served a population of approximately
867,000 individuals. Yearly call volume averaged
around 90,000, resulting in approximately 70,000 patient transports per year. All ambulances were staffed
with one paramedic and one basic emergency medical
technician (EMT-B), or two EMT-B providers. First re-

The MPDS Omega protocol for this system has
been discussed in previous literature.12 Briefly, when
telecommunicators receive a call an MPDS dispatch
determinant is assigned based on chief complaint,
medical history, and scene information. A call is assigned one of five determinants, in descending order of acuity: Delta, Charlie, Bravo, Alpha, or Omega.
Omega, the lowest acuity determinant, was developed
to identify those patients for whom there is not an
immediate need for ambulance transport or response
and who are appropriate for transfer to an advice-line
nurse.12
Patients included in our analysis were those
individuals who accessed the 9-1-1 system, provided
information to an EMS telecommunicator, and after
interrogation were classified as Omega by the MPDS
protocol. Patients were excluded from analysis if the
assigned dispatch determinant was not an Omega or
was an Omega determinant not approved for use by
the local medical control board. MPDS version 12.0
was used and 42/65 (65%) Omega determinants were
approved for use based on prior research.12
A retrospective review of all eligible patients was
conducted to determine the number of patients eligible for transfer to an advice-line nurse and those that
received nurse advice and no ambulance transport.
Advice-line nurses were available 24/7 and were employed and operated under the medical control and
protocols of the local tele-health programs operated by
the two local health-care systems. Patients were transferred directly by phone to a random health-care system’s tele-health program unless a patient expressed
a health-care system preference. The EMS agency incurred a cost for each potential patient transferred to
the advice-line nurse.
Patients were deemed ineligible to be transferred to
an advice-line nurse if the call was received from a
third party; if the patient refused to be transferred to
the advice-line nurse; anytime the MPDS system was
not used; or if the patient was referred from a skilled
nursing facility, school or university nursing office, or
physician’s office. Additionally, the advice-line nurse
could refuse to accept a transfer if the caller was in a
public place or there were scene safety issues present.
A nurse could also transfer a call back to the EMS system if, after further interrogation, they believed that
the patient needed an immediate ambulance response
and transport.
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We conducted a secondary analysis on patients
transferred to the advice-line nurse who received no
ambulance response. Data for our analysis were obtained from telephone follow-up surveys collected by
the EMS agency QA analysts. Approximately 24 hours
after a patient called for service QA analysts telephoned the recorded contact number to ask patients
three questions about the service they received during
their last interaction with the 9-1-1 system. Analysts
assessed a measure of patient satisfaction by querying whether the referral to an advice-line nurse met
their health-care needs, if they followed the nurse’s advice, and whether they would accept the referral option again for a similar condition. Responses to these
questions were recorded as yes or no.
Patients, parents of minor children, and legal
guardians were eligible to respond to the questionnaire. The analysts read from a prepared script for all
participants for each interview. An attempt to contact
patients was made up to five times. If no patient contact occurred after five attempts the patient was considered lost to follow-up and if at any time a patient
was interviewed but indicated that they did not want
to complete a survey no further attempts at contact
were made.

Data Analysis
We performed a descriptive analysis including the calculation of frequencies, means, standard deviations
(SD), and 95% confidence intervals (CI) where appropriate. The proportions of patients eligible for transfer to a nurse, accepted by a nurse, and not receiving
an ambulance response were calculated. We calculated
confidence intervals only for the proportion of patients
who spoke with an advice-line nurse and those who
had a successful transfer to an advice-line nurse. We
performed further descriptive analyses on data from
the telephone questionnaire. We used chi-square analysis to determine if there were population differences
between those who felt their health-care needs were
met and those who did not.

RESULTS
During the study period, 1660 patients were initially
classified as Omega and were screened for eligibility
for transfer to an advice-line nurse. The proportion of
men to women in the study was nearly equal, with
714 (48.8%) men. The mean age of participants was
60.2 years (SD 28.6).
The results of the primary analysis are illustrated
in Figure 1, displaying the flow of patients through
the study exclusion criteria. Of the 1660 patients classified as Omega, 943 (56.8%) patients were excluded
based on previously mentioned criteria. A further 84

FIGURE 1. Systematic reduction of patients included in analysis.

(11.7%) patients were removed based on a recommended transfer to poison control or highway patrol.
Lack of personal transportation and caller refusal reduced the total of eligible patients by 288 (45.5%) patients. Transfer to an advice-line nurse commenced
for 345 (20.8%) patients, with 16 (4.6%) patients refusing the nurse’s advice after transfer to telephone
triage. An advice-line nurse spoke with and assessed
329 (19.8%; 95% CI: 17.9–21.8) callers before transferring 125 (38.0%) patients back to 9-1-1. Transfer back to
9-1-1 occurred for two reasons: 74 (59.2%) patients had
further transportation issues identified; 51 (40.8%) patients were transferred back once the nurse discovered
a more complex medical issue, for example, abnormal
breathing. Successful transfer to nurse triage with no
ambulance response occurred for 204 (12.3%; 95% CI:
10.7–14.0) patients.
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Secondary Analysis
Of the 204 patients successfully transferred to the
advice-line nurse, there were 86 (42.2%) patients lost
to subsequent telephone follow-up. Survey data were
collected for 119 patients, resulting in a 58.3% response rate, with one patient not responding to all
three questions. Of the patients that were transferred
to an advice-line nurse, 104 (87.4%) reported that their
needs were met and 108 patients (90.7%) responded
that they would accept the referral again for a similar complaint. There were 15 (12.6%) patients who reported that transfer to an advice-line nurse did not
meet their health-care needs. However, 9 (60.0%) of
those patients indicated that they followed the advice
of the nurse. Further, while they reported that their
health-care needs were not met, 6 (40%) of the patients
reported a willingness to accept nurse referral for a
similar reason.

DISCUSSION
During the course of our study, less than two patients
were identified each day as eligible for transfer to the
advice-line nurse. After transportation issues and patient’s willingness to participate were factored in, an
average of less than one patient per day received secondary triage by an advice-line nurse and did not receive an ambulance response. However, of those patients who did not receive an ambulance response, our
data indicated that the alternative health-care option
presented met their health-care need. Further patient
approval of the program was demonstrated by the
number of patients stating that they would be willing
to accept the referral again.
Existing literature utilizing MPDS protocols for
classifying low-acuity patients in conjunction with
patient satisfaction has been conducted overseas.9
Related studies have analyzed patient satisfaction of
primary care provider telephone triage programs.10
While our study did not directly assess satisfaction,
each of these prior studies found similar results.
Overall the patients who utilized a telephone triage
system or advice-line nurse were satisfied with their
level of service and care. Our study is among the first
to measure some component of a patient’s satisfaction
with the Omega MPDS protocols in the United States.
The ability to meet the health-care needs of 9-11 callers using alternative methods may encourage
adoption of similar protocols across the country. Nationally, emergency departments continue to operate
at their capacity, in large part due to lack of medical care options for some.13 Alternate methods for responding to the increased demand of nonurgent or
low-acuity patients may improve response times and
care of critical patients. The role of telemedicine in reducing the demand on EMS systems has been previ-
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ously studied and found to be a viable option, and
the cost-effectiveness of implementation continues to
improve.3 Additionally, ambulance response is costly
for the patient; therefore, a reduction in ambulance
calls can reduce the costs of medical bills.
Current literature has not examined the possibility
of using MPDS determinants and advice-line nurses to
reduce ambulance response. However, they have been
used to classify patients to determine the speed and
acuity of response with some patients receiving first
aid advice from a nurse while awaiting an ambulance.9
This approach allows for the most urgent patients to
receive ambulance response quickly, while lowering
the need for immediate medical assistance in lowacuity patients. An extension of this protocol has the
potential to better meet patients’ needs. For example, a
majority of otherwise eligible patients were excluded
from the study due to transportation issues. Ambulance use may be increased during the night hours, as
the access to public transit or private cars of friends
and family are limited.14 There is a built-in opportunity to improve the effectiveness of this program by
establishing an alternative means of transportation.
Agencies interested in pursuing alternative paths for
low-acuity patients need to consider not only the cost
of implementing these protocols but also the potential savings. Clearly, for every transport averted a unit
hour is returned to the system, which is a cost that can
be quantified. However, the timing of when these calls
occur may be as equally important. A reduction in responses during peak hours may have more of an impact on a system than one that occurs during periods
of low demand. Our study did not attempt to quantify a cost–benefit relationship. Future research should
investigate the financial as well as clinical impact
these protocols may have on an EMS system and their
patients.

Limitations
Our study has several limitations; generalizability of
results to other systems is an important one. The
agency that was involved in our study has been internally investigating the Omega protocols for several years and has built infrastructure around these
investigations. Other systems interested in utilizing
the Omega protocols would likely have to invest in
some work in their communication system (training
of telecommunicators, identifying advice-line nurses,
etc.) before implementation. However, past research
has demonstrated comparable success in similar programs in other countries, an encouraging indication
that this programming could be generalizable.9–11
The nurses utilized in this program were not inhouse; rather, they were employed by two regional
health-care systems. As such, the protocols and medical controls used by the advice-line nurses vary
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between locations. Addition of an in-house advice-line
nurse could improve the program by implementing
standard protocols and medical controls.
As a retrospective study, there are certain limitations
that are incurred. The data for our study were collected by QA analysts and were collected prior to the
onset of our study. As such, data that may have been
useful in determining associations between variables
were unavailable. In addition to the limitation of existing data, a larger sample size would be more suitable for detecting differences between subgroups of
patients. The response rate for the obtaining patient
feedback was slightly above 50% and comparable to
other studies that involved telephone triage and feedback assessment.10 Although the response rate was adequate, the study population may not have been fully
represented by the respondents.

CONCLUSION

3.

4.

5.

6.

7.

8.

Results from our study identified an average of two
patients per day as eligible for transfer to the nurse advice line with less than one patient successfully completing the Omega protocol per day. A majority of patients who were eligible for transfer to the advice-line
nurse and did not receive an ambulance response felt
that their health-care needs were met. Future studies
should focus on increasing the volume of patients opting into this program while more formally assessing
patient satisfaction.

10.
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ABSTRACT

a similar complaint. Conclusion. We identified an average of
two patients per day as eligible for transfer to the nurse advice line, with less than one patient successfully completing
the Omega protocol per day. While impact was limited, there
was a decrease in ambulance response. Key words: emergency medical dispatch; emergency medical services; patient
satisfaction; triage

Introduction. Although EMS agencies have been designed
to efficiently provide medical assistance to individuals, the
overuse of 9-1-1 as an alternative to primary medical care
has resulted in the need for new methods to respond to
this increasing demand. Our study analyzes the efficacy of
classifying specific low-acuity calls that can be transferred
to an advice-line nurse for further medical instruction. The
objectives of our study were to analyze the impact of implementing this protocol and resultant patient feedback regarding the transfer to an advice-line nurse. Methods. We
collected data for retrospective review from April 2011 to
April 2012 from a single municipal EMS agency with an average annual call volume of approximately 90,000. Medical
Priority Dispatch System response codes were assigned to
calls based on patient acuity. Patients classified under Omega
response codes were assessed for eligibility of transfer to
nurse advice lines. Exclusion criteria included the following: if the call was placed by a third-party caller; if the patient refused to be transferred to the advice-line nurse; anytime the MPDS system was not used; if the patient was referred from a skilled nursing facility, school, or university
nursing office, or physician’s office. Telephone surveys were
conducted for those patients who spoke to an advice-line
nurse and did not receive an ambulance response 24 hours
after calling 9-1-1 to obtain patient feedback. Results. The
database included 1660 patients initially classified as Omega
and eligible for transfer to an advice-line nurse. After applying the exclusion criteria, 329 (19.8%) patients were ultimately transferred to an advice-line nurse and 204 (12.3%)
received no ambulance response. Of those patients who were
not transported by ambulance 118 (57.8%), patients completed telephone follow-up, with 104 (88.1%) reporting the
nontransport option met their health-care needs and 108
(91.5%) responding they would accept the transfer again for
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INTRODUCTION
Emergency Medical Services (EMS) has been designed
to rapidly respond to severe or traumatic medical
emergencies and provide life-sustaining care.1 However, a significant percentage of patients treated or
transported by EMS agencies do not present with lifethreatening complaints.1 In order to better manage
these resource-demanding conditions, EMS systems
must seek alternate methods to respond to this increase
in demand within their community using a safe and
logical approach.
EMS systems across the country have begun to test
and implement new strategies for reducing the number of nonemergency patient transports. A California
study described the use of the Resource Action Program (RAP), designed to pinpoint the causes of frequent transports of the same patient (≥10 times in 12
months).2 This study found moderate improvement in
emergency department (ED) visits when a RAP coordinator was deployed to connect the patients enrolled
in the program with necessary resources.2 An analysis
of determinants of medical necessity began to build a
case in support of telemedicine, or nurse advice lines,
as suitable alternatives for ambulance transport.3
One approach to responding to this demand uses
dispatch algorithms to identify patients who do not
require ambulance transport. The internationally used
Medical Priority Dispatch System (MPDS; International Academies of Emergency Dispatch, Salt Lake
City, UT), has developed dispatch determinants to
address low-acuity patients. Low-acuity patients are
identified as those that may not require ambulance
transport and are classified as Omega priority. These
individuals may benefit from a referral to a poison information center or follow-up with a physician’s office
or urgent care.
Once a patient is classified as Omega priority by a
telecommunicator, the call is transferred for secondary
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triage with a nurse or other advanced-level practitioner. Secondary triage may result in several options:
(1) eventual ambulance transport, (2) identifying an alternate means of transportation, or (3) care instructions
with resultant follow-up. To date there is limited literature regarding the United States (US) experience with
the MPDS Omega protocol.4–8

sponders within the city and county were trained at the
basic EMT level and had access to an automated external defibrillator (AED). Prehospital triage, treatment,
and transport protocols were uniform throughout. The
study protocol was approved by the Carolinas Medical
Center Institutional Review Board.

Studies assessing telephone triage by nurse have indicated that patients are consistently satisfied with the
alternative care they receive. A British study implemented a protocol to shorten patient wait times by prioritizing calls and providing first aid advice while the
ambulance was en route. Analysis compared patient
satisfaction scores at time of program implementation
and at one-year follow-up. The results showed overall satisfaction scores of prioritizing emergency calls
improving from 71 to 78%.9 A 2001 study assessed
telephone nurse triage as a health-care alternative in
the United States. The results demonstrated that 90.4%
of patients accessing nurse triage were “satisfied” or
“very satisfied” with the care provided by the adviceline nurse.10 A systematic review of nurse triage indicated the effectiveness of telephone triage in reducing
immediate need for medical assistance, with more than
50% of callers being helped through advice alone.11 Recent literature discusses the testing and implementation of the Omega MPDS protocol in a large urban EMS
system in the United States.12 Our study demonstrated
that there was a particular subset of Omega classified
patients that appeared safe to transfer to a nurse for
secondary triage.
Currently there is limited research assessing the effectiveness of secondary triage for low-acuity patients
in the emergency setting. Nor is there an understanding of whether this type of service meets the needs of
those patients eligible for participation. The objectives
of our retrospective study were twofold: the primary
objective aimed to describe the impact of implementing the MPDS Omega protocol in a large urban EMS
system, and the secondary objective sought to assess
whether patients who completed nurse triage and did
not receive an ambulance response felt as though their
health-care needs were met.

Study Protocol

METHODS
Study Design and Setting
We conducted a retrospective review of data originally collected for a quality assurance (QA) initiative
between April 2011 and April 2012. The EMS agency
under study served a population of approximately
867,000 individuals. Yearly call volume averaged
around 90,000, resulting in approximately 70,000 patient transports per year. All ambulances were staffed
with one paramedic and one basic emergency medical
technician (EMT-B), or two EMT-B providers. First re-

The MPDS Omega protocol for this system has
been discussed in previous literature.12 Briefly, when
telecommunicators receive a call an MPDS dispatch
determinant is assigned based on chief complaint,
medical history, and scene information. A call is assigned one of five determinants, in descending order of acuity: Delta, Charlie, Bravo, Alpha, or Omega.
Omega, the lowest acuity determinant, was developed
to identify those patients for whom there is not an
immediate need for ambulance transport or response
and who are appropriate for transfer to an advice-line
nurse.12
Patients included in our analysis were those
individuals who accessed the 9-1-1 system, provided
information to an EMS telecommunicator, and after
interrogation were classified as Omega by the MPDS
protocol. Patients were excluded from analysis if the
assigned dispatch determinant was not an Omega or
was an Omega determinant not approved for use by
the local medical control board. MPDS version 12.0
was used and 42/65 (65%) Omega determinants were
approved for use based on prior research.12
A retrospective review of all eligible patients was
conducted to determine the number of patients eligible for transfer to an advice-line nurse and those that
received nurse advice and no ambulance transport.
Advice-line nurses were available 24/7 and were employed and operated under the medical control and
protocols of the local tele-health programs operated by
the two local health-care systems. Patients were transferred directly by phone to a random health-care system’s tele-health program unless a patient expressed
a health-care system preference. The EMS agency incurred a cost for each potential patient transferred to
the advice-line nurse.
Patients were deemed ineligible to be transferred to
an advice-line nurse if the call was received from a
third party; if the patient refused to be transferred to
the advice-line nurse; anytime the MPDS system was
not used; or if the patient was referred from a skilled
nursing facility, school or university nursing office, or
physician’s office. Additionally, the advice-line nurse
could refuse to accept a transfer if the caller was in a
public place or there were scene safety issues present.
A nurse could also transfer a call back to the EMS system if, after further interrogation, they believed that
the patient needed an immediate ambulance response
and transport.
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We conducted a secondary analysis on patients
transferred to the advice-line nurse who received no
ambulance response. Data for our analysis were obtained from telephone follow-up surveys collected by
the EMS agency QA analysts. Approximately 24 hours
after a patient called for service QA analysts telephoned the recorded contact number to ask patients
three questions about the service they received during
their last interaction with the 9-1-1 system. Analysts
assessed a measure of patient satisfaction by querying whether the referral to an advice-line nurse met
their health-care needs, if they followed the nurse’s advice, and whether they would accept the referral option again for a similar condition. Responses to these
questions were recorded as yes or no.
Patients, parents of minor children, and legal
guardians were eligible to respond to the questionnaire. The analysts read from a prepared script for all
participants for each interview. An attempt to contact
patients was made up to five times. If no patient contact occurred after five attempts the patient was considered lost to follow-up and if at any time a patient
was interviewed but indicated that they did not want
to complete a survey no further attempts at contact
were made.

Data Analysis
We performed a descriptive analysis including the calculation of frequencies, means, standard deviations
(SD), and 95% confidence intervals (CI) where appropriate. The proportions of patients eligible for transfer to a nurse, accepted by a nurse, and not receiving
an ambulance response were calculated. We calculated
confidence intervals only for the proportion of patients
who spoke with an advice-line nurse and those who
had a successful transfer to an advice-line nurse. We
performed further descriptive analyses on data from
the telephone questionnaire. We used chi-square analysis to determine if there were population differences
between those who felt their health-care needs were
met and those who did not.

RESULTS
During the study period, 1660 patients were initially
classified as Omega and were screened for eligibility
for transfer to an advice-line nurse. The proportion of
men to women in the study was nearly equal, with
714 (48.8%) men. The mean age of participants was
60.2 years (SD 28.6).
The results of the primary analysis are illustrated
in Figure 1, displaying the flow of patients through
the study exclusion criteria. Of the 1660 patients classified as Omega, 943 (56.8%) patients were excluded
based on previously mentioned criteria. A further 84

FIGURE 1. Systematic reduction of patients included in analysis.

(11.7%) patients were removed based on a recommended transfer to poison control or highway patrol.
Lack of personal transportation and caller refusal reduced the total of eligible patients by 288 (45.5%) patients. Transfer to an advice-line nurse commenced
for 345 (20.8%) patients, with 16 (4.6%) patients refusing the nurse’s advice after transfer to telephone
triage. An advice-line nurse spoke with and assessed
329 (19.8%; 95% CI: 17.9–21.8) callers before transferring 125 (38.0%) patients back to 9-1-1. Transfer back to
9-1-1 occurred for two reasons: 74 (59.2%) patients had
further transportation issues identified; 51 (40.8%) patients were transferred back once the nurse discovered
a more complex medical issue, for example, abnormal
breathing. Successful transfer to nurse triage with no
ambulance response occurred for 204 (12.3%; 95% CI:
10.7–14.0) patients.
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Secondary Analysis
Of the 204 patients successfully transferred to the
advice-line nurse, there were 86 (42.2%) patients lost
to subsequent telephone follow-up. Survey data were
collected for 119 patients, resulting in a 58.3% response rate, with one patient not responding to all
three questions. Of the patients that were transferred
to an advice-line nurse, 104 (87.4%) reported that their
needs were met and 108 patients (90.7%) responded
that they would accept the referral again for a similar complaint. There were 15 (12.6%) patients who reported that transfer to an advice-line nurse did not
meet their health-care needs. However, 9 (60.0%) of
those patients indicated that they followed the advice
of the nurse. Further, while they reported that their
health-care needs were not met, 6 (40%) of the patients
reported a willingness to accept nurse referral for a
similar reason.

DISCUSSION
During the course of our study, less than two patients
were identified each day as eligible for transfer to the
advice-line nurse. After transportation issues and patient’s willingness to participate were factored in, an
average of less than one patient per day received secondary triage by an advice-line nurse and did not receive an ambulance response. However, of those patients who did not receive an ambulance response, our
data indicated that the alternative health-care option
presented met their health-care need. Further patient
approval of the program was demonstrated by the
number of patients stating that they would be willing
to accept the referral again.
Existing literature utilizing MPDS protocols for
classifying low-acuity patients in conjunction with
patient satisfaction has been conducted overseas.9
Related studies have analyzed patient satisfaction of
primary care provider telephone triage programs.10
While our study did not directly assess satisfaction,
each of these prior studies found similar results.
Overall the patients who utilized a telephone triage
system or advice-line nurse were satisfied with their
level of service and care. Our study is among the first
to measure some component of a patient’s satisfaction
with the Omega MPDS protocols in the United States.
The ability to meet the health-care needs of 9-11 callers using alternative methods may encourage
adoption of similar protocols across the country. Nationally, emergency departments continue to operate
at their capacity, in large part due to lack of medical care options for some.13 Alternate methods for responding to the increased demand of nonurgent or
low-acuity patients may improve response times and
care of critical patients. The role of telemedicine in reducing the demand on EMS systems has been previ-
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ously studied and found to be a viable option, and
the cost-effectiveness of implementation continues to
improve.3 Additionally, ambulance response is costly
for the patient; therefore, a reduction in ambulance
calls can reduce the costs of medical bills.
Current literature has not examined the possibility
of using MPDS determinants and advice-line nurses to
reduce ambulance response. However, they have been
used to classify patients to determine the speed and
acuity of response with some patients receiving first
aid advice from a nurse while awaiting an ambulance.9
This approach allows for the most urgent patients to
receive ambulance response quickly, while lowering
the need for immediate medical assistance in lowacuity patients. An extension of this protocol has the
potential to better meet patients’ needs. For example, a
majority of otherwise eligible patients were excluded
from the study due to transportation issues. Ambulance use may be increased during the night hours, as
the access to public transit or private cars of friends
and family are limited.14 There is a built-in opportunity to improve the effectiveness of this program by
establishing an alternative means of transportation.
Agencies interested in pursuing alternative paths for
low-acuity patients need to consider not only the cost
of implementing these protocols but also the potential savings. Clearly, for every transport averted a unit
hour is returned to the system, which is a cost that can
be quantified. However, the timing of when these calls
occur may be as equally important. A reduction in responses during peak hours may have more of an impact on a system than one that occurs during periods
of low demand. Our study did not attempt to quantify a cost–benefit relationship. Future research should
investigate the financial as well as clinical impact
these protocols may have on an EMS system and their
patients.

Limitations
Our study has several limitations; generalizability of
results to other systems is an important one. The
agency that was involved in our study has been internally investigating the Omega protocols for several years and has built infrastructure around these
investigations. Other systems interested in utilizing
the Omega protocols would likely have to invest in
some work in their communication system (training
of telecommunicators, identifying advice-line nurses,
etc.) before implementation. However, past research
has demonstrated comparable success in similar programs in other countries, an encouraging indication
that this programming could be generalizable.9–11
The nurses utilized in this program were not inhouse; rather, they were employed by two regional
health-care systems. As such, the protocols and medical controls used by the advice-line nurses vary
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between locations. Addition of an in-house advice-line
nurse could improve the program by implementing
standard protocols and medical controls.
As a retrospective study, there are certain limitations
that are incurred. The data for our study were collected by QA analysts and were collected prior to the
onset of our study. As such, data that may have been
useful in determining associations between variables
were unavailable. In addition to the limitation of existing data, a larger sample size would be more suitable for detecting differences between subgroups of
patients. The response rate for the obtaining patient
feedback was slightly above 50% and comparable to
other studies that involved telephone triage and feedback assessment.10 Although the response rate was adequate, the study population may not have been fully
represented by the respondents.

CONCLUSION

3.

4.

5.

6.

7.

8.

Results from our study identified an average of two
patients per day as eligible for transfer to the nurse advice line with less than one patient successfully completing the Omega protocol per day. A majority of patients who were eligible for transfer to the advice-line
nurse and did not receive an ambulance response felt
that their health-care needs were met. Future studies
should focus on increasing the volume of patients opting into this program while more formally assessing
patient satisfaction.

10.
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LACK OF ASSOCIATION BETWEEN PREHOSPITAL RESPONSE TIMES
AND PATIENT OUTCOMES
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ABSTRACT

tality, and do not have an increase in critical procedures performed in the field. Our data are most consistent with the inference that neither the mortality nor the frequency of critical
procedural interventions varies substantially based on this
prespecified ALS RT. Key words: emergency medical services; reaction time; outcome assessment (health care); ambulances; prehospital.

Background. Limited data exist that examine the relationship between prehospital response times (RTs) and improved
patient outcomes. Objective. We tested the hypothesis that
patient outcomes do not differ substantially based on an explicitly chosen advanced life support (ALS) RT upper limit of
10 minutes 59 seconds (10:59 minutes). Methods. This case–
control retrospective study was conducted in a metropolitan county with a population of 750,000 for the calendar
year 2004. The emergency medical services (EMS) system is a
single-tiered, ALS paramedic service that includes basic life
support (BLS) first responders. The 90% fractile RT specification required by contractual agreement is 10:59 minutes or
less for emergency, life-threatening (Priority 1) calls. Cases
(study patients), defined as Priority 1 transports with RTs exceeding 10:59 minutes, were compared with controls, which
comprised a random sample of Priority 1 calls with RTs of
10:59 minutes or less. Prehospital run reports and hospital
outcomes were evaluated using explicit criteria by one observer for the primary outcome of in-hospital death and secondary outcomes of critical interventions performed in the
field. We tested the hypothesis of equivalence using the 95%
confidence intervals (CIs) for difference in proportions with
α = 0.05 and β = 0.2 to show  = ±5%. Results. Of the
3,270 emergency transports in 2004, we identified 373 study
patients (RT >10:59 min) and a random sample of 373 controls (RT ≤10:59 min). Survival to hospital discharge was 80%
(76% to 84%) for study patients vs. 82% (77% to 85%) for controls, yielding a 95% CI for the difference of –6 to +4%. ALS
procedures were performed in 47.7% (95% CI: 43% to 53%)
of study patients vs. 45.4% (40% to 51%) of controls (95%
difference in proportions –10 to +5%). The most frequently
performed procedures were administration of nitroglycerine
and endotracheal intubation. Conclusions. Compared with
patients who wait 10:59 minutes or less for ALS response,
Priority 1 patients who wait longer than 10:59 minutes could
experience between a 6% increase and a 4% decrease in mor-
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INTRODUCTION
The provision of optimal emergency medical services (EMS) care in the prehospital environment requires integration of multiple operational and clinical components undertaken by many persons from
different sites. Call taking and dispatching, scene response, on-scene patient care, triage and hospital destination decisions, continuing care during transport,
and transfer to definitive care are all factors subject to
online and off-line medical direction. Ambulance response time represents a high-profile target for potential process improvement. It remains self-evident that
response time represents an important performance indicator, but taken alone, it does not completely predict outcome of disease severity or mortality. While
prior research has evaluated the effectiveness of response time by various levels of care provision, there
are limited studies that have examined the relationship between prehospital response times and patient
outcome.1−4 The purpose of this study was to examine the EMS response times, clinical care provided,
and patient outcome for high-acuity 9-1-1 calls that
occurred in an urban metropolitan jurisdiction to determine whether the current response time specifications set for the community are safe. As such, this report concerns the relationship between the duration
of time defined by the period measured between a
call received at the 9-1-1 dispatch center, arrival of
an ambulance at the scene, and outcome of the patient. We further tested the hypothesis that patient outcomes do not differ substantially based on an explicitly chosen advanced life support (ALS) response time
specification.
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North Carolina; and the Mecklenburg EMS Agency (THB, GMH),
Charlotte, North Carolina. Revision received February 18, 2008; accepted for publication February 20, 2009.
Presented at the National Association of EMS Physicians annual
meeting, Naples, Florida, January 2007.

METHODS

The authors have no relevant disclosures.
Address correspondence and reprint requests to: Thomas Blackwell,
MD, The Center for Prehospital Medicine, Department of Emergency
Medicine, Carolinas Medical Center, P.O. Box 32861, Charlotte, NC
28232-2861. e-mail: tom.blackwell@carolinashealthcare.org

We studied a cohort of EMS-transported patients. The
data for this report were obtained by structured, secondary review of explicitly recorded data from EMS
transports conducted in an urban setting between
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January 1 and December 31, 2004. We compared two
groups, defined by the response time ≤10 minutes 59
seconds (≤10:59 minutes) (controls) or >10:59 minutes (cases, or study patients). This study received approval from the Carolinas Medical Center Institutional
Review Board.

TABLE 1. Description and Fractile Response Time
Specifications for Each Level of Call Category
Description

Emergency, life-threatening
Emergency, non–lifethreatening
Nonemergency

Fractile Response
Time Specification

10:59 minutes or less for 90% of calls
12:59 minutes or less for 90% of calls
20:59 minutes or less for 80% of calls
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System Description
As the sole EMS provider, Mecklenburg EMS Agency
is a public-utility, single-tiered paramedic service that
provides all emergency and nonemergency transports
in the county. The service area encompasses 550 square
miles, which includes a population of approximately
785,000 with an additional commuter influx of approximately 1.2 million during business hours. The
EMS system has an annualized call volume of approximately 82,500, with 63,000 resulting in hospital
transport. First-responder services, provided by the
Charlotte Fire Department within the city limits of
Charlotte and 14 volunteer agencies in the incorporated and unincorporated areas of the county, provide
basic life support (BLS) services. All providers operate under a unified set of patient care protocols under
the direction of the medical director. First responders
have equipment and training to perform automated
external defibrillation and bag–valve–mask ventilation. Paramedics provide ALS care in accordance with
the American Heart Association standards and trauma
care following standard basic trauma and prehospital
trauma life support guidelines. All transports terminate at one of two hospital systems: Carolinas HealthCare System, which owns and operates four hospitals,
or Presbyterian Health Care System, which owns and
operates three hospitals. All facilities reside in Mecklenburg County. The combined emergency department
annualized census of all seven emergency departments
during the study period was approximately 340,000.

Data Analysis
The study group consisted of Priority 1 hospital transports with response times exceeding 10:59 minutes.
The control group consisted of a random sample of
emergency, life-threatening or Priority 1 transports
with response times of 10:59 minutes or less during the
same time period. The random sample was produced
by a computer macro (Microsoft Visual Basic 6.3 v.
1024, Microsoft Corp., Redmond, WA) programmed
to select at random a number of controls equal to
the number in the study group. Outcomes were
assessed by a physician (JJW) using written prehospital run reports and hospital medical records. The
primary outcome of interest was in-hospital death,
with secondary outcomes consisting of medications
administered and critical interventions performed
in the field (Table 2). We tested the hypothesis that
response time would predict outcome by plotting
and comparing (with a Mann-Whitney U statistic) the
median (and associated interquartile ranges) response
times between patients who died in hospital after
transport and patients who survived to discharge,
and then by constructing a receiver-operating characteristic (ROC) curve using the response times. We
compared frequencies and proportions using the 95%
confidence intervals (CIs) for difference in proportions
for each outcome; the sample size was estimated
to show a 5% difference in mortality rate between
study and control groups with α = 0.05 and β = 0.2.

Time Interval Description
Calls received from the enhanced 9-1-1 system are processed using a computer-aided and priority-based dispatch system and categorized depending on the critical nature. Patients transported to the hospital are
also categorized depending on clinical condition. The
EMS agency is governed by the Mecklenburg Board
of County Commissioners, which has mandated response time specifications for each category of call prioritization (Table 1). Thus, the primary study question
focuses on the benchmark of 10:59 minutes for emergency, life-threatening calls. The response time clock
to measure compliance begins when the address and
chief complaint are verified or at 30 seconds after call
receipt, whichever is less. The clock stops when the
transport ambulance arrives on the scene.

TABLE 2. Emergent Prehospital Interventions
Medication administration
Nitroglycerine
Aspirin
ACLS medications
Albuterol
Naloxone
Diazepam
Dextrose
Magnesium
Procedures performed
Intubation intent
Intubation attempt
Needle cricothyrotomy
Defibrillation/synchronized cardioversion
Cardiac pacing
Continuous positive airway pressure
ACLS = Advanced Cardiac Life Support.
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Statistical analyses were performed using StatsDirect
(v. 2.6.2, Cheshire, England).
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In 2004 3,270 emergency hospital transports were categorized as Priority 1, including 373 study patients
(11%, 95% CI: 10.4% to 12.5%) with response times that
exceeded the 10:59-minute benchmark and 2,897 with
transport times of 10:59 minutes or less. When the 373
study patients were compared with 373 controls (chosen at random from 2,897), no significant differences in
gender or age of patients transported were revealed.
Female subjects comprised 148 of the 373 study patients and 165 of the 373 controls (95% CI for difference of 4.8%: –12% to 2%). The mean ± standard deviation (SD) age for the study patients was 55 ± 25 years
compared with 55 ± 23 years for the controls (p =
0.72, unpaired t-test). First responders were dispatched
and responded to 14 calls in the study patients (six
interfacility transports, one police standby, and seven
low-priority calls) and to all but three calls in the controls (two interfacility transports and one low-priority
call). Table 3 lists the mean and median response times
and Table 4 lists the mean, median, and 90th fractile
transport times for the study patients and controls. In
both groups, the most frequent reasons (in descending order) for transport included breathing problems,
unconsciousness or fainting, chest pain, motor vehicle crashes, strokes, and gunshot wounds. Medical illnesses constituted 268 (72%) of the study patients and
298 (80%) of the controls. Figure 1 lists the types and
frequencies of calls received.
Survival to hospital discharge was 80% (95% CI: 76%
to 84%) for the study patients versus 82% (95% CI:
77% to 85%) for the controls. This yielded a 95% CI for
the 2% difference in proportions of –6% to +4%. Figure 2 provides box plots of the median transport times
with interquartile ranges for patients who died in hospital versus patients who survived to discharge. The
median values were not significantly different by the
Mann-Whitney U test (p = 0.685).
Figure 3 plots the ROC curve for the ability of the
response time to distinguish between patients who
died in hospital versus those who survived. The resulting curve does not produce a significant improvement
TABLE 3. Mean and Median Response Times between Study
Patients and Controls

Mean time
Median time
∗

Response
Time∗ >10:59

Response
Time∗ ≤10:59

p-Value

14:02
12:40

06:29
06:32

<0.001†
<0.001‡

Response times are shown in minutes:seconds.
† Unpaired t-test.
‡ Mann-Whitney U test.
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TABLE 4. Mean, Median, and 90th Percentile Fractile
Transport Times between Study Patients and Controls
Variable

RESULTS

Variable

OCTOBER/DECEMBER 2009

Mean time
Median time
90th percentile fractile time

Transport
Time∗ >10:59

Transport
Time∗ ≤10:59

p-Value

17:47
16:04
29:29

15:03
13:03
27:15

<0.001
<0.001
NA

∗

Response times are shown in minutes:seconds.
NA = not applicable.

over random assignment, represented by the straight
diagonal line in the plot, in the ability to discriminate
the primary outcome (area under the curve 0.515, 95%
CI: 0.443 to 0.587).
Advanced life support procedures were performed
in 47.7% (95% CI: 43% to 53%) of the study patients
versus 45.4% (95% CI: 40% to 51%) of the controls. This
yielded a 95% CI for the 2.3% difference in proportions
of –10% to +5%. The most frequent interventions performed were 1) administration of nitroglycerine and 2)
endotracheal intubation.

DISCUSSION
In this comparison sample, patients categorized as being critically ill or injured with prolonged response
times in excess of a set standard for the community
were compared with a similar group whose times were
within the standard to determine whether such times
posed a substantial risk or threat to the public. The 95%
CI analysis suggests that when compared with patients
who wait 10:59 minutes or less for ALS response, Priority 1 patients who wait longer than 10:59 minutes could
experience between a 6% increase and a 4% decrease
in mortality, and do not have an increase in interventions or critical procedures performed prior to hospital
arrival.
One of the first studies that promoted a response
time specification was conducted by Eisenberg et al.,
who demonstrated that patient survival was improved
for nontraumatic cardiac arrest when BLS cardiopulmonary resuscitation was received within 4 minutes
and defibrillation and other ALS interventions were
performed within 8 minutes after collapse.5 Since
this publication, several documents and organizations
have supported similar response time specifications
for EMS system design.6,7 Unfortunately, such specifications are not based on measured data. Several studies, however, have addressed outcome as a result of response time.
Perrse et al. conducted a retrospective, observational study designed to determine the difference in
survival from witnessed ventricular fibrillation between systems using a targeted (tiered ALS and BLS)
and uniform (all-ALS) response strategies in an urban EMS system.8 Of the 205 cases (181 targeted and
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Pedestrian Struck
Gunshot Wound
OB Problem/Delivery
Fire Standby
Interfacility Transfer
Unknown Problem
Unconscious
Traumatic Injury
Motor Vehicle Crash
Stroke
Stab Wound
Sick Person

Prehosp Emerg Care Downloaded from informahealthcare.com by Astellas Pharma US Inc on 09/05/13
For personal use only.

Psychiatric
GYN/Pregnancy Problem
Overdose
Industrial Accident
Hemorrhage
Heat/Cold Exposure
Heart Problems
Headache
Fall/Back Injury
Eye Problem
Electrical Shock
Near Drowning
Diabetic
Seizure
Choking
Chest Pain
Cardiac Arrest
CO or Haz Mat Exposure
Burn
Breathing Problem
Back Pain
Assault
Animal Bite
Allergic Reaction
Abdominal Pain
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≤10:59

FIGURE 1. Types and frequencies of calls received between the study patients and controls. CO = carbon monoxide; GYN = gynecologic; Haz
Mat = hazardous materials; OB = obstetric.

24 uniform), the targeted group had shorter response
times, although this was not statistically significant.
Outcome variables, including return of spontaneous
circulation, survival to admission and discharge, and
survival at one year, however, were significantly improved in the targeted group. It was not determined whether the reduced response intervals or
other factors such as better paramedic competencies and proficiencies were the reason for improved
outcomes.

Pons and Markovchick retrospectively evaluated the
effects of exceeding an 8-minute response time guideline on the survival of 3,490 traumatically injured patients in an urban EMS system.9 The patients were divided into two groups: those with response times >8
minutes and those with response times ≤8 minutes.
These patients were stratified by age, mechanism of
injury, and Injury Severity Score (ISS). There were no
differences in survival between the two groups, except
in the >8-minute response time group, where survival
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Discharged alive

0.00

0.01

0.02

0.03

FIGURE 2. Box-and-whisker plots of transport time (denoted as a fraction of an hour) on the x-axis. The median values are represented by the
vertical lines within each box and the boxes span the lower to upper quartile ranges, and the whiskers show the minimum to maximum ranges.

was unexpectedly greater for patients with an ISS of
>25. When response times were further stratified in 2minute increments, or when controlling for ISS, age,
endotracheal intubation, or type of trauma, there was
no difference in survival for any response time interval. Logistic regression also revealed no effect on survival based on response times.
We studied outcomes in relation to response times
in patients with medical and trauma etiologies.10 The
purpose of this retrospective study was to determine
the effect of a response time specification of 10:59
minutes for emergency life-threatening conditions and
12:59 minutes for emergency non–life-threatening con-
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In-hospital death
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FIGURE 3. Receiver-operating characteristic (ROC) curve demonstrating the ability of response time to predict the primary outcome
of in-hospital mortality. The curve is not significantly different from
random assignment depicted as the straight diagonal line.

ditions on survival to hospital discharge. We further
calculated the probability of mortality as a function
of arbitrarily assigned response times to determine
whether improved survival would result from reducing current response time standards established for the
community. Among the 5,424 patients, there were 71
nonsurvivors, yielding a mortality prevalence of 1.31%
(95% CI: 1.02% to 1.65%). The median response times
were 6.4 minutes for survivors and 6.8 minutes for
nonsurvivors, or a difference of 24 seconds. To further determine the probability of mortality as a function of response time, the proportion of those who did
not survive at each integer response time was plotted along with the number of nonsurvivors that would
have been expected if the overall observed death proportion of 1.31% had been uniform across all times.
There was no inequality between observed and expected death rates. While the number of actual deaths
consistently fell below the expected number for response times less than 5 minutes, actual deaths exceeded the number at response times ranging from 5
to 12 minutes. The data supported the inference that
survival was sensitive to response time variation only
in the first 5 minutes, because the estimated dose–
response relation was essentially flat for all response
times exceeding 5 minutes. It was concluded that there
was little evidence to support reducing the current response time specifications of 10:59 and 12:59 minutes,
and that there was evidence to suggest that very low
response times (<5 minutes) are associated with a low
risk of mortality and may theoretically save as many
as 10 lives per year. Pons and colleagues again set out
to evaluate the effect of paramedic response time on
unselected patient survival to discharge, controlling
for certain cofounders.11 In their retrospective study,
a multivariable logistic regression analysis found that
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response time was not a significant independent predictor of survival in an equation that also contained the
independent variables age, gender, scene time, transport time, and illness severity. When response times
were categorized into two groups (≤4 minutes and >4
minutes), a survival benefit was identified in the ≤4minute group. However, this benefit was lost when the
response time threshold was increased to 8 minutes.
No survival benefit was identified for patients with
medical cardiac arrest at a threshold of either 4 or 8
minutes. We interpret the results from Pons et al. as
consistent with the present data.
The time course to complete an EMS response is dependent on many variables, beginning with the receipt
of the 9-1-1 call and ending with the availability of the
ambulance for the next response.12 Each of the component areas may be evaluated for compliance and improvement strategies. Prior to dispatching resources to
the scene of an illness or injury, communication functions may include system access by either 9-1-1 and
public safety answering point (PSAP) call receiving or
standard 7- or 10-digit number calling; identification
and transfer to medical call takers (if applicable); EMS
call taking, processing, and categorization; and identification and alerting of the closest available unit. Once
an ambulance is paged or notified about an assigned
call, the mapping function must occur to ensure appropriate routes and access. Responding to the scene
may be affected by traffic patterns depending on time
of day, inclement weather, road conditions, or other
unexpected access impediments, e.g., railroad crossings or drawbridges. Once resources arrive on the incident scene, there may be a time lag until patient contact is made, e.g., in high-rise buildings or airports.
On-scene assessment and treatment then ensue, followed by preparation for transport. Hospital transport
is subject to conditions similar to those of the initial
response, and may be compounded by issues of diversion or specific triage protocol criteria depending
on the nature of the complaint (e.g., trauma, cardiac,
or stroke). Following arrival at the hospital, the triage
process may be prolonged depending on hospital status and current emergency department census. Once
the patient is delivered to the specific treatment or
triage area, patient report, medical record documentation, and restocking all add to the total prehospital
time.
Typically, EMS agencies have inherent system designs that support response time and clinical care targets individualized to the service area, resources, and
community needs. Intuitively, response times to urban areas should be shorter than those in suburban
or rural areas. Similarly, response times to peripheral
points in an urban area may be longer when compared
with more centralized zones. Given geographic disparity, these times may appear divergent; however, times
may be more homogeneous when other factors are in-

cluded in the design and reporting matrix, such as fractile specification compliance standards. Certain variables may be introduced into system design features
to support or augment either response, such as the incorporation of a system status management process.
This strategically places resources at predesignated locations during specific times of the day.13 System status
plans are typically based on historical information or
other markers that predict potential call locations.14,15
Automatic vehicle locators, used by dispatchers to
identify the ambulance closest to the patient, or mobile
mapping systems to better determine a call location
may also be adopted to lessen the impact of response
time. Such locators may only reveal distances based on
point-to-point, or “as the crow flies,” mapping, which
does not take into account actual street directions or
traffic patterns during critical times of the day.

LIMITATIONS
This study has several limitations. One threat to the
external validity of the present findings lies in the
method of determining the Priority 1 status. Although
these criteria are explicitly defined in written patient
care protocols, the designation requires some degree of
flexible human thought. The patient care provided by
first responders, albeit at the BLS level, was not evaluated and may have contributed to outcome. Our report
lacks hard data to quantify illness severity, although
we are not aware of any validated metric that applies
to both medical and trauma patients in the prehospital setting. Thus, we assess the calibration of the Priority 1 designation only by pointing to the 18% and 20%
mortality rates in the control and study groups, respectively, as an indication of an overall high-risk population. Further, this was a retrospective review, so data
were extracted from the prehospital patient care report
and hospital medical records. Accordingly, the study
does not allow us to assess the magnitude or direction
of bias that might have been imparted by omissions in
documentation.

CONCLUSIONS
The results of this study showed no evidence of increased mortality or increased requirement for critical
procedures during transport for Priority 1 patients in
association with an ALS response time exceeding 10:59
minutes. Based on the data set from this study, the response time standards set for our community and the
system design that includes all ALS with support from
BLS first responders appeared to be appropriate and
safe. Further research that addresses the association
between response time and patient outcomes for BLS
versus ALS as first responders and outcome should be
considered.
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ABSTRACT

Key words: emergency medical services; allied health personnel; health services; health care utilization

Objective. Despite its long history and current prominence
in U.S. communities, only limited data describe the national
characteristics of emergency medical services (EMS) care in
the United States. We sought to characterize out-of-hospital
EMS care in the United States. Methods. We conducted an
analysis of the 2010 National Emergency Medical Services
Information System (NEMSIS) research data set, encompassing EMS emergency response data from 29 states. From these
data, we estimated the national number and incidence of
EMS responses. We also characterized EMS responses and
the patients receiving care. Results. There were 7,563,843
submitted EMS responses, corresponding to an estimated national incidence of 17.4 million EMS emergency responses
per year (56 per 1,000 person-years). The EMS response incidence varied by U.S. Census region (South 137.4 per 1,000
population per year, Northeast 85.2, West 39.7, and Midwest
33.3). The use of lights and sirens varied across Census regions (Northeast 90.3%, South 76.7%, West 68.8%, and Midwest 67.5%). The percentage of responses resulting in patient
contact varied across Census regions (range 78.4% to 95.7%).
The EMS time intervals were similar between Census regions; response median 5 minutes (interquartile range [IQR]
3–9), scene 14 minutes (10–20), and transport 11 minutes
(7–19). Underserved populations (the elderly, minorities, rural residents, and the uninsured) were large users of EMS resources. Conclusion. These data highlight the breadth and
diversity of EMS demand and care in the United States.

PREHOSPITAL EMERGENCY CARE 2013;17:8–14

INTRODUCTION
As the first unit of service in the spectrum of
health care, out-of-hospital emergency medical services (EMS) provides both transportation to the hospital and initial lifesaving and stabilizing care.1 Initially inspired by Pantridge and Geddes’ model of a
mobile coronary care unit ambulance in Belfast, Ireland, U.S. EMS care rapidly advanced in the 1960s after governmental calls for strategies to improve trauma
outcomes.2–5 Since that time, EMS has broadened to
provide essential care for the entire spectrum of acute
conditions such as cardiac arrest, acute myocardial
infarction, and stroke.6,7 In addition, the geographic
reach of EMS has expanded from isolated urban communities to virtually the entire United States.
A factor limiting the advancement of EMS is the
paucity of scientific evidence supporting EMS care and
practices.8 A fundamental step toward improving EMS
is to understand its basic characteristics, for example,
the number and locations of EMS response episodes,
the characteristics of patients receiving care, the conditions treated, and the timeliness of care delivered. Despite its long history, wide presence, and prominence
in U.S. communities, only limited data describe the national characteristics of EMS in this manner.9 This information is essential not only to further our understanding of current EMS practices, but also to define
the magnitude of EMS in the U.S. health care system.
In this study we sought to describe the national
characteristics of out-of-hospital EMS responses in the
United States.
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Study Setting and Data Source

Selection of Participants

Supported by the Office of Emergency Medical Services of the National Highway Traffic Safety Administration (NHTSA), the NEMSIS project seeks to standardize out-of-hospital information collected by EMS
personnel across the country and to develop a national
EMS data set encompassing all responses occurring
in the United States.9 The NEMSIS Technical Assistance Center (University of Utah School of Medicine,
Salt Lake City, UT) maintains the national EMS data
set.
The NEMSIS project promotes the use of standard definitions and formats for over 400 data elements. States participating in the NEMSIS project
coordinate state-level aggregation of local EMS data
facilitated by electronic patient care record systems conforming to NEMSIS data element standards.
The lead EMS offices in each state currently export 83 required “national variables” to the national repository. The NEMSIS project accepts all data
meeting state inclusion criteria, which vary across
states.
For this analysis we used data from the 2010 NEMSIS Public-Release Research Data Set version 1.0. The
data set contained EMS response data from 29 states;
in this analysis we excluded additional records from
two U.S. territories (Northern Mariana and Virgin
Islands) (Fig. 1; Appendix 1, available online only).
The data set contained EMS responses for the one-year
period January 1 through December 31, 2010.

We studied EMS emergency responses reported to
NEMSIS during the study interval. NEMSIS defines
an EMS response as any request for service, regardless
of the outcome of the response. However, states may
further refine this definition and NEMSIS accepts
these data (e.g., only service requests resulting in
patient contact). When multiple vehicles respond to
the same incident, each EMS vehicle may submit data
to the state and thus be represented in the national
repository. In the primary analysis we focused on EMS
emergency responses (i.e., 9–1-1 activations), excluding “intercepts” (e.g., an EMS unit meets with another
EMS unit), mutual aid (e.g., an EMS unit provides
assistance to an outside municipality), and standby
responses (e.g., an EMS unit on standby at a public
event). While comprising important portions of EMS
responses, we excluded medical transports (e.g., nonemergent transportation to/from outpatient medical
facilities) and interfacility transports (e.g., transportation between hospitals) because the inclusion of these
cases was inconsistent across participating states.

Outcomes and Covariates
Information analyzed in this study includes the characteristics of each EMS response, the patients receiving EMS care, the primary clinical impression indicated by the EMS personnel, the population setting,
and the U.S. Census region of each response. The EMS

FIGURE 1. States contributing data to the National Emergency Medical Services Information System (NEMSIS) 2010 data set. Alaska and Hawaii
also contributed data to NEMSIS. Boxes and borders indicate U.S. Census regions.
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response characteristics included response, scene, and
transport times, location type, response mode, and incident outcome. To assess the time of an EMS event,
we divided the 24-hour clock into eight-hour periods
(7 AM–2:59 PM, 3 PM–10:59 PM, and 11 PM–6:59 AM). Response mode characterized the use of lights and sirens
during an emergency response. From the incident outcome information, we determined the responses resulting in patient contact as well as those resulting in
patient care. NEMSIS records EMS care time intervals
(response time, scene time. and transport time) in minutes.
Patient characteristics included age, gender, race,
ethnicity, and primary insurance payer. The EMS personnel reported primary clinical impressions based
on a standard taxonomy established by NEMSIS. We
combined categories with small numbers of observations; for example, “environmental emergencies” included hypothermia, hyperthermia, electrocution, etc.
Because of the large number of missing responses,
we did not evaluate secondary clinical impression or
clinical condition variables in the NEMSIS data set.
NEMSIS classifies population setting (urbanicity) using U.S. Department of Agriculture (USDA) and Office of Management and Budget (OMB) definitions10
(Appendix 2, available online only). To estimate the total number of EMS responses in the United States, we
used state-level population figures from the 2010 U.S.
Census.11

Data Analysis
To estimate the total number of EMS emergency responses nationally, we compared the number of NEMSIS EMS emergency responses with the 2010 U.S. Census population for NEMSIS-participating states, and
the total U.S. population:
Estimated total EMS responses
= NEMSIS EMS responses
÷ NEMSIS states population
× total U.S. population
We used a similar process to generate estimates for
each U.S. Census region. Because not all EMS agencies within the 29 states submitted EMS event data,
in a sensitivity analysis, we repeated the national estimates, adjusting for the estimated percentage of EMS
agencies reporting data in each state (Appendix 1,
available online only). We also repeated the national
estimate relying upon the average rate among the
seven states known to capture data from 100% of EMS
agencies (Alabama, Arkansas, Hawaii, Maine, Minnesota, North Carolina, and Oklahoma).
We analyzed EMS response and patient characteristics using descriptive statistics, stratifying them by U.S.
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Census region to identify regional variations. We analyzed the data using Stata 11.2 (Stata, Inc., College Station, TX).

RESULTS
During the study period there were 9,767,497 EMS responses reported in the NEMSIS data set for the continental United States, including 7,563,843 (77.4%) EMS
emergency responses, 2,097,165 (21.5%) medical and
interfacility transports, 27,330 (0.3%) EMS intercepts,
18,894 (0.2%) mutual aid responses, and 60,265 (0.6%)
standby responses. There were 50,538 (0.5%) air medical cases reported in the data set.
Based on the 2010 U.S. population for all states
(309,050,816 persons) and NEMSIS states (106,819,479
persons), there were an estimated 17.4 million EMS
emergency responses in the United States annually,
corresponding to an incidence of 56 EMS emergency
responses per 1,000 person-years. When adjusting for
each state’s estimated percentage of EMS agencies
reporting data to NEMSIS, the national estimated
number of EMS responses was 28.1 million annually (incidence 90 EMS emergency responses per
1,000 person-years; Appendix 1, available online only).
When utilizing the average rate among the seven states
with data from 100% of EMS agencies, the national
estimated number of EMS responses was 25.2 million
annually (incidence 81 EMS emergency responses per
1,000 person-years; Appendix 1, available online only).
Based on the most conservative national estimate
(17.4 annual emergency responses), the incidence of
EMS emergency response was highest in the South
Census region: South 137.4 responses per 1,000 personyears, Northeast 85.2, West 39.7, and Midwest 33.3.
More than three-fourths (75.7%) of the EMS emergency
responses occurred in urban settings; suburban, rural,
and wilderness settings comprised 9.7%, 11.7%, and
2.0%, respectively, of the EMS responses.
EMS emergency responses most commonly occurred
during evening hours (3 PM–10:59 PM) (Table 1). More
than half of EMS emergency responses occurred in
homes/private residences. There was variation in
“lights and sirens” use across Census regions (Northeast 90.3%, South 76.7%, West 68.8%, and Midwest
67.5%). Similarly, the percentage of EMS emergency responses resulting in patient contact varied across Census regions (Midwest 95.7%, South 89.6%, West 87.9%,
and Northeast 78.4%). The EMS response, scene, and
transport times were largely similar between Census
regions (Table 1) and population settings (Appendix 3,
available online only).
More than one-third of EMS patients were over
65 years old (Table 2). Where race was reported, approximately one-third of EMS patients were of black
or other minority race. The proportion of black or minority patients varied across Census regions (South
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(3–8)
(10–21)
(6–19)

5
15
11

(67.5%)
(27.2%)
(4.0%)
(1.3%)

972,880
392,442
57,390
18,445
(76.3%)
(4.4%)
(0.3%)
(0.2%)
(3.0%)
(8.6%)
(1.9%)
(1.0%)
(1.3%)
(3.0%)
(95.7%)
(84.2%)

(55.9%)
(1.2%)
(1.3%)
(10.7%)
(7.6%)
(16.7%)
(3.2%)
(3.4%)
—

719,143
15,105
17,227
137,579
98,100
214,494
40,850
44,353
154,306

1,100,162
62,852
3,634
3,221
42,952
124,010
27,359
14,442
19,119
43,406
1,378,632
1,212,821

(36.8%)
(39.0%)
(24.2%)

530,947
561,390
348,820

Midwest
(n = 1,441,157)

5
13
9

575,680
15,199
213
520
26,064
79,463
51,934
9,967
11,089
198,708
759,040
617,676

875,181
85,744
7,499
413

436,218
4,141
11,381
100,870
88,865
67,362
32,645
53,892
173,463

289,287
421,748
257,802

(3–8)
(9–19)
(5–14)

(59.4%)
(1.6%)
(0.0%)
(0.1%)
(2.7%)
(8.2%)
(5.4%)
(1.0%)
(1.1%)
(20.5%)
(78.4%)
(63.8%)

(90.3%)
(8.9%)
(0.8%)
(0.0%)

(54.8%)
(0.5%)
(1.4%)
(12.7%)
(11.2%)
(8.5%)
(4.1%)
(6.8%)
—

(29.9%)
(43.5%)
(26.6%)

Northeast
(n = 968,837)

6
14
12

2,914,855
149,314
5,802
13,058
135,065
443,803
106,355
36,479
97,079
346,047
3,804,731
3,218,094

3,259,884
881,366
87,255
19,352

2,184,327
22,186
36,216
570,274
320,083
438,665
136,055
150,801
389,250

1,384,036
1,810,395
1,053,426

(4–9)
(10–20)
(7–20)

(68.6%)
(3.5%)
(0.1%)
(0.3%)
(3.2%)
(10.4%)
(2.5%)
(0.9%)
(2.3%)
(8.1%)
(89.6%)
(75.8%)

(76.7%)
(20.7%)
(2.1%)
(0.5%)

(56.6%)
(0.6%)
(0.9%)
(14.8%)
(8.3%)
(11.4%)
(3.5%)
(3.9%)
—

(32.6%)
(42.6%)
(24.8%)

South
(n = 4,274,857)

5
15
11

585,093
40,244
3,075
4,955
52,161
71,796
29,942
8,875
27,967
81,884
796,141
685,528

623,396
266,684
9,935
5,977

429,919
5,550
16,697
136,137
88,876
86,274
27,244
38,284
77,011

334,152
362,200
209,640

(3–8)
(10–21)
(7–18)

(64.6%)
(4.4%)
(0.3%)
(0.5%)
(5.8%)
(7.9%)
(3.3%)
(1.0%)
(3.1%)
(9.0%)
(87.9%)
(75.7%)

(68.8%)
(29.4%)
(1.1%)
(0.7%)

(51.9%)
(0.7%)
(2.0%)
(16.4%)
(10.7%)
(10.4%)
(3.3%)
(4.6%)
—

(36.9%)
(40.0%)
(23.1%)

West
(n = 905,992)

5
14
11

5,181,842
267,670
12,728
21,758
256,359
719,699
216,178
70,100
155,392
670,377
6,738,544
5,734,119

5,738,434
1,626,818
162,149
44,702

3,773,215
46,989
81,749
946,121
596,922
807,084
237,081
287,939
719,918

2,540,837
3,159,047
1,872,219

(3–9)
(10–20)
(7–19)

(68.4%)
(3.5%)
(0.2%)
(0.3%)
(3.4%)
(9.5%)
(2.9%)
(0.9%%)
(2.1%)
(8.9%)
(89.1%)
(75.8%)

(75.8%)
(21.5%)
(2.1%)
(0.6%)

(55.7%)
(0.7%)
(1.2%)
(14.0%)
(8.8%)
(11.9%)
(3.5%)
(4.2)
—

(33.6%)
(41.7%)
(24.7%)

Total
(n = 7,563,843)

Includes 7,563,843 EMS emergency responses. Column percentages do not include instances with missing or unavailable data. ∗ Nursing home was listed as an option for both “Health Care Facility” and “Residential
Institution” in the master data set.
EMS = emergency medical services; IQR = interquartile range.

Incident outcome
a) Transported by EMS
b) Transferred care
c) Transported by law enforcement
d) Transported by private vehicle
e) Treated and released
f) Patient refused care
g) No treatment required
h) Dead at scene
No patient found
Cancelled
Patient contact (a–h)
Patient treated (a–f)
Time intervals—median (IQR), minutes
Response time (9–1-1 to arrival on scene)
Scene time (on scene to depart scene)
Transport time (depart scene to hospital arrival)

Event time (dispatch time)
7 AM–2:59 PM
3 PM–10:59 PM
11 PM–6:59 AM
Location type
Home/residence
Farm, mine/quarry, or industrial place
Recreation, port, lake, river, ocean
Street or highway
Public building, trade, service
Health care facility (clinic, hospital, ∗ nursing home)
Residential institution (∗ nursing home, jail/prison)
Other location
Not available
Response mode
Lights and sirens
No lights or sirens
Initial lights and sirens, downgraded to no lights or sirens
Initial no lights or sirens, upgraded to lights and sirens

Characteristic

TABLE 1. Characteristics of Emergency Medical Services Responses

Prehosp Emerg Care Downloaded from informahealthcare.com by Astellas Pharma US Inc on 09/05/13
For personal use only.

12
( ± 24.8)
—
(46.7%)
(53.3%)
—
(83.0%)
(10.3%)
(2.1%)
(0.6%)
(0.1%)
(3.9%)
—
(3.0%)
(97.0%)
—
(29.9%)
(39.7%)
(10.5%)
(0.5%)
(0.4%)
(7.8%)
(11.2%)
—

56.3
61,509
633,777
723,820
83,560
733,887
91,198
18,669
5,544
897
34,351
556,611
18,082
582,924
840,151
92,943
123,408
32,618
1,584
1,095
24,107
34,836
1,130,566

Midwest
(n = 1,441,157)

115,987
248,464
44,433
1,380
1,353
24,409
10,591
522,220

61,999
512,530
394,308

457,292
120,991
1,162
10,064
531
52,459
326,338

346,971
389,670
232,196

56.1
141,671

(26.0%)
(55.6%)
(9.9%)
(0.3%)
(0.3%)
(5.5%)
(2.4%)
—

(10.8%)
(89.2%)
—

(71.2%)
(18.8%)
(0.2%)
(1.6%)
(0.1%)
(8.2%)
—

(47.1%)
(52.9%)
—

( ± 24.6)
—

Northeast
(n = 968,837)

321,586
534,761
258,435
9,147
7,998
260,453
149,864
2,705,613

181,727
3,026,453
1,039,677

2,462,090
939,781
30,564
29,254
6,877
146,113
633,178

1,706,208
2,055,389
486,260

(20.9%)
(34.7%)
(16.8%)
(0.6%)
(0.5%)
(16.9%)
(9.7%)
—

(5.7%)
(94.3%)
—

(68.1%)
(26.0%)
(0.8%)
(0.8%)
(0.2%)
(4.0%)
—

(45.4%)
(54.6%)
—

( ± 23.8)
—

South
(n = 4,274,857)

56.8
307,144

Includes 7,563,843 EMS emergency responses. Column percentages do not include instances with missing or unavailable data.
EMS = emergency medical services; SD = standard deviation.

Age—mean (±SD), years
Not available, n
Gender
Male
Female
Not available
Race
White
Black or African American
American Indian or Alaskan native
Asian
Native Hawaiian or other Pacific Islander
Other race
Not available
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Not available
Primary payer
Private insurance
Medicare
Medicaid
Other government
Workers’ compensation
Self-pay
Not billed (for any reason)
Not available

Characteristic

TABLE 2. Characteristics of Emergency Medical Services Patients

28,010
24,716
9,637
4,236
530
38,610
15,803
616,722

51,734
239,377
614,881

265,010
12,767
23,190
7,632
5,022
43,027
549,344

376,692
388,526
140,774

51.0
147,566

(34.6%)
(22.0%)
(12.3%)
(2.7%)
(0.5%)
(22.9%)
(5.1%)
—

(17.8%)
(82.2%)
—

(74.3%)
(3.6%)
(6.5%)
(2.1%)
(1.4%)
(12.1%)
—

(49.2%)
(50.8%)
—

( ± 24.8)
—

West
(n = 905,992)
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584,771
941,212
354,790
16,315
11,259
344,835
203,248
5,115,673

314,505
4,365,855
2,891,743

3,919,587
1,168,758
73,589
52,587
13,857
276,234
2,067,491

3,067,703
3,561,087
943,313

56.0
657,890

(23.8%)
(38.3%)
(14.4%)
(0.7%)
(0.5%)
(14.0%)
(8.3%)
—

(6.7%)
(93.3%)
—

(71.3%)
(21.2%)
(1.3%)
(1.0%)
(0.2%)
(5.0%)
—

(46.3%)
(53.7%)
—

( ± 24.3)
—

Total
(n = 7,563,843)
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TABLE 3. Provider Clinical Impression of Emergency
Medical Services Patients
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Clinical Impression

Traumatic injury
Altered level of consciousness, syncope,
seizure, and diabetic emergencies
(hypoglycemia)
Chest pain and cardiac conditions
Airway obstruction, respiratory distress
Abdominal pain/problems
Behavioral/psychiatric disorder
Poisonings and environmental
emergencies
Stroke/cerebrovascular accident
Cardiac arrest
Obstetric and gynecologic emergencies
Obvious death
Hypovolemia/shock
Unknown

n

(%)

929,491
791,548

(25.2%)
(21.4%)

480,426
467,233
387,946
221,081
165,170

(13.0%)
(12.6%)
(10.5%)
(6.0%)
(4.5%)

84,849
60,806
44,863
31,567
30,260
3,868,603

(2.3%)
(1.7%)
(1.2%)
(0.9%)
(0.8%)
—

Includes 7,563,843 EMS emergency responses. Column percentages do not include cases where the clinical impression was not available or reported.

31.8%, West 25.7%, Northeast 29.9%, and Midwest
17.0%). Where insurance status was reported, approximately 14% of patients were uninsured (self-pay).
Where clinical impressions were reported, the most
common primary clinical impressions were traumatic
injury (25.2%), altered level of consciousness, syncope,
seizure, and diabetic emergencies (21.4%), and chest
pain and cardiac conditions (13.0%) (Table 3).

DISCUSSION
Our study provides estimates of the number of EMS
responses in the United States. While based on information from only 29 of 50 U.S. states, our results
confirmed the large number of EMS emergency responses in the United States, representing approximately 17.4–28.1 million episodes annually. In comparison, there are an estimated 37 million hospital
admissions and 124 million emergency department
(ED) visits in the United States each year. Burt et al.
and Larkin et al. previously estimated 16.2 million
ambulance transports annually in the United States;
however, these studies used the sampled data of the
National Hospital Ambulatory Medical Care Survey
(NHAMCS), including only patients transported to the
ED and inferring EMS response from ED records.12,13
Our contrasting estimates are case-based and reflect
the most current and best available EMS data. Our estimates do not include medical transports or interfacility
transports, and likely underestimate the number of air
medical responses. Therefore, the total number of EMS
care episodes may be higher than presented here. Even
when considering the conservative nature of these estimates, these observations confirm the magnitude of
EMS care offered in the United States and highlight the
need for effective EMS system planning, deployment,
and staffing.

Our observations also provide fundamental information regarding the characteristics of EMS responses
and patients in the United States. For example, more
than one-third of EMS patients were elderly or minorities and a substantial portion of EMS patients were
uninsured—findings that underscore EMS’s role in facilitating health care access for underserved populations. EMS systems often invest heavily in efforts to
minimize response and patient-care time intervals.15
The median response time of 5 minutes in this series
would meet expectations for time-critical conditions
such as cardiac arrest, myocardial infarction, and major
trauma.6,15,16 While rural communities are believed to
face geographic barriers to timely EMS care, we found
relatively little variation in response, scene, and transport times between urban, suburban, and rural EMS
responses.17
A curious finding was the presence of regional
variations in the per-capita number of EMS emergency
responses and patient contacts, with the highest rate
of utilization in the South. We also observed regional
variations in the use of lights and sirens. Regional
variations in medical care have been attributed to
differences in disease distribution, patient acuity, the
availability and quality of health care, or the health
beliefs and practices of the populations, among other
factors.18 While not delineated by our study, these
variations could indicate differences in patient illness
severity or individuals’ perceived thresholds for
utilizing emergency EMS care. The regional variations
in the use of lights and sirens could also indicate
differences in strategies or policies for EMS response.
Additional study must identify the reasons for and
potential impact of these factors.
While preliminary in nature, the findings of this
study underscore the importance of national-level
EMS data and the NEMSIS project. These fundamental perspectives have not been previously available, despite the presence of EMS care in the United
States for over 40 years. Given the paucity of data
characterizing EMS, the further development of the
NEMSIS data set will prove an important step toward better understanding and optimizing U.S. EMS
care.

LIMITATIONS
While representing only 29 of 50 states, the current
NEMSIS database represents the largest collection of
data characterizing EMS care in the United States.
NEMSIS currently does not include data from agencies whose data-collection efforts are not NEMSIScompliant or are not aggregated to a state data set.
The current data set also lacked representation by large
states (Texas, California, etc.), since these states are
not yet reporting data to NEMSIS. We also excluded
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interfacility and medical transports, which clearly
comprise substantial numbers of additional EMS responses. The number of reported air medical cases
was low because individual states had varying requirements for submission and reporting of air medical records. These limitations would be expected
to yield underestimates of the national number of
EMS responses. We attempted to address these limitations by providing a range of estimates using different approaches. Furthermore, these limitations do
not detract from the underlying premise of the current
analysis—that EMS plays a large and central role in access to U.S. health care. National estimates based on
the NEMSIS data set will improve as the project increases data capture and expands the number of included states.
Only a subset of the NEMSIS data fields is presently
available for research, limiting the ability to answer
a number of salient questions related to cardiac arrest, trauma care, or other time-sensitive conditions.
While we observed regional variations at the U.S. Census level, current NEMSIS data use policies preclude
comparisons at the state (or smaller) level. Our observations regarding the characteristics of EMS responses
may have been different for EMS agencies not reporting to NEMSIS. Our study did not evaluate care provided to EMS patients. The NEMSIS data also lack formal linkage to patient outcomes, limiting the ability to
associate national patterns of care with improved outcomes. Future versions of NEMSIS (including version
3.0, currently under deployment) will address these
limitations.
Although NEMSIS has standard definitions for each
data element, we cannot ensure consistent use during
documentation. Also, some elements contained large
proportions of missing values, allowing for potential
bias. While there were variables with missing data,
there was insufficient additional information to support the use of multiple imputation.19 Furthermore, the
missing observations were likely associated with individual EMS agencies or states, violating the missingat-random assumption necessary for this approach.
Errors or data incompatibility during local, state, or
national-level data aggregation may have also introduced additional biases. Finally, the current NEMSIS
public-use research data set cannot account for multiple EMS units responding to a single patient incident.
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and diversity of EMS demand and care in the United
States.
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Background. Achieving knowledge translation in healthcare is growing in importance but methods to capture impact of research are
not well developed. We present an attempt to capture impact of a programme of research in prehospital emergency care, aiming to
inform the development of EMS models of care that avoid, when appropriate, conveyance of patients to hospital for immediate care.
Methods. We describe the programme and its dissemination, present examples of its influence on policy and practice, internationally,
and analyse routine UK statistics to determine whether conveyance practice has changed. Results. The programme comprises eight
research studies, to a value of >£4 m. Findings have been disseminated through 18 published papers, cited 274 times in academic
journals. We describe examples of how evidence has been put into practice, including new models of care in Canada and Australia.
Routine statistics in England show that, alongside rising demand, conveyance rates have fallen from 90% to 58% over a 12-year
period, 2,721 million fewer journeys, with publication of key studies 2003–2008. Comment. We have set out the rationale, key
features, and impact on practice of a programme of publicly funded research. We describe evidence of knowledge translation,
whilst recognising limitations in methods for capturing impact.

1. Background
The gap between the production of research evidence and
implementation into routine clinical practice has been well
acknowledged and has been referred to as the second translational gap; the first gap is that between laboratory science
and clinical research [1]. With increasing recognition of the
importance of not only carrying out research but also of
ensuring that research findings are taken up and used by
those making health care policy and providing health care,
researchers and research funders are now paying more attention to dissemination, particularly active forms which have
the ability to influence care delivery, and also to capturing the
impact of research [2–4].
In the field of emergency care, research evidence to
underpin care has been criticised both for its scarcity and

quality [5]. In the prehospital setting these concerns are
even more acute [6–8]. Emergency prehospital care is a field
without a strong academic tradition, but patient volume is
high and outcomes are linked to responses provided by emergency medical systems (EMS). In this growing field, demonstrating impact in practice is fundamental to the continued
attraction of research funding, building of research skills and
culture, and thus a high-quality evidence based to inform
future policy and practice.
With sustained increases in demand for emergency prehospital care across the developed world, current systems are
unable to maintain services that traditionally respond to all
emergency calls to the ambulance service with a paramedic
staffed patient carrying vehicle travelling on lights and sirens,
and with a default of conveyance to an emergency department
(ED) for medical care unless the patient refused to travel.
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Researches focussing on the needs and outcomes of patients
for whom emergency (999) calls to the ambulance service
are made have shown that a substantial proportion of these
patients (up to 52%) [11, 12, 15, 28] do not need immediate
medical care, but that triage systems at the despatch centre
and on scene that identify patients for self- or communitybased care carry significant safety risks [15–17, 22]. Unnecessary transportation can also be an issue for patients who have
little or no chance of survival [29].
In this paper we describe a programme of research related
to the development and implementation of new models of
care that allow ambulance services to offer alternatives to
the traditional response and to safely reduce conveyance of
patients to ED and present data that demonstrate the impact
of this research.

2. Summary of Research Programme
Supported by over £4 m in research grants, the programme
of work includes studies that have followed the UK’s Medical
Research Council’s Framework for the Development and
Evaluation of Complex Interventions [30, 31] and comprises
reviews of existing research and practice and experimental
research, including randomised controlled trials (Table 1).
Research findings indicate and describe the problem [9–13]
and then the costs and effectiveness of alternatives to current
practice [14–19, 22]. Study findings have been widely disseminated to generic and specialist audiences through publication in peer reviewed and practitioner journals, as well as at
conferences at local, national, and international levels. The
research team works closely with prehospital care providers
and policy makers in the UK but does not follow a formal
knowledge transfer strategic approach.

3. Impact on Policy and Practice:
Knowledge Transfer
3.1. Methods. We tracked citations using Google Scholar,
undertook extensive electronic searching of policy documents, and gathered ad hoc information related to service
developments in which studies from this programme of work
were cited. We analysed routine national data provided by all
individual services as part of their required performance
statistics for the period before and since publication of findings from studies within the programme.
3.2. Results. Papers reported in Table 1 have been cited in
academic journals 274 times to date. An influential systematic
review of 999 alternatives for the UK Department of Health
(2005) draws heavily upon the work of the research team and
has gone on to influence guidance emanating from statutory
UK bodies [32–34]. Nontransport (to ED) guidelines from
the Ambulance Service Association and Department of
Health, which cite elements of this work, have been widely
adopted, as have “Treat and Refer” protocols.
Enhanced telephone triage has been adopted across the
UK ambulance service providers, in line with the recommendations of the Department of Health and the Ambulance
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Service Association—both of which respond to work published within this programme. Through correspondence and
desktop reviews we are aware of similar service models having
been adopted internationally, in Canada, for example, and in
South Australia, where the Ambulance Service was able to
report financial savings following implementation across the
state of Victoria, having cited findings from the Telephone
Advice Study [13–15], in their business case.
“Prior to 2003 we sent an ambulance to all calls
received via the “000” ambulance emergency call
centre. Professor Snooks work, including the evidence of very high caller satisfaction and very few
adverse events from referrals instead of conveyance, was used to show the need for a referral
service at point of call. In the year following implementation we were able to show cost savings and
have now fully implemented the service, and the
model is being rolled out across Australia.” Senior
Research Fellow, Ambulance Victoria, Australia.
“We have used Professor Snooks published work
[on pre hospital clinical decision making tools] to
inform policies in Nova Scotia and Alberta. There
are similar challenges being faced in the UK and
Canada.” Senior Performance Strategist, Alberta
Health Services Emergency Medical Services.
Evidence of the impact of the work in prehospital care
can be seen in conveyance rates—90% of emergency calls in
England resulted in hospital conveyance in 2000 compared to
58% in 2012 (see Figures 1 and 2)—equivalent to 2,721 million
fewer journeys.

4. Discussion
4.1. Key Points. Findings from this programme of work have
consistently highlighted the need for alternatives to routine
conveyance of 999 patients to ED and the team have developed, implemented, and tested a range of approaches to
improving and providing evidence about the quality, safety,
and cost effectiveness of care.
Working collaboratively with the NHS and policy makers,
lessons from the programme of work have been disseminated
widely in peer-reviewed articles, policy literature, international conferences, and through personal invitations to visit
service providers.
Nationally and internationally, evidence from this programme of work has been cited in policy documents and in
service developments, including the provision of telephone
advice and Treat and Refer protocols.
In the face of consistent increases in demand for the 999
emergency ambulance service in the UK and internationally,
we have demonstrated evidence of falling conveyance rates
and an increasing proportion of patients treated at scene in
England since the publication of our findings.
4.2. Strengths and Limitations. Methods for capturing impact
of research are not well developed and include a variety of

Research focus

To increase the
knowledge base
regarding demand for
emergency medical
services and the factors
influencing demand

To assess the safety of
nurses and paramedics
offering telephone
assessment, triage, and
advice as an alternative
to immediate
ambulance despatch for
emergency ambulance
service callers classified
by non-clinical call
takers as presenting
with “non-serious”
problems

To evaluate triage and
transportation to a
minor injury unit
(MIU) by paramedics

To develop and
evaluate “Treat and
Refer” protocols for
paramedics, allowing
them to leave patients
at the scene with
onward referral or
self-care advice as
appropriate

Study and
funding

Epidemiology of
emergency ambulance calls
South West Regional
Health Authority R&D
1996–1999

Telephone Advice Study
NHS Primary and
Secondary Care Interface
R&D programme
1996–1999

Minor Injuries Units study
NHS North Thames
Regional Health Authority
R&D programme
1999–2002

Treat and Refer study
NHS North Thames
Regional Health Authority
R&D programme
1999–2002

London
Patients who may
not need to be
taken to
Emergency
Department (ED)
for immediate
care

London, Surrey
Patients with
minor injuries
attended by 999
ambulance

London, West
Midlands
999 callers triaged
in ambulance call
centre as low
priority

Wiltshire
All 999 callers

Research sites,
patient population

Quasi
experimental

Randomised
controlled trial

Quasi
experimental,
shadow trial

Observational
study and
review of
evidence

Research design

(i) With interest in developing alternatives high, few services (2/42) had
formally audited non-conveyance or (9/42) put new models of care into
practice. Only 3 services had carried out any evaluation of these initiatives [17]
(ii) 23 protocols were developed for the face to face assessment and care of 999
patients who may not need to be taken to ED for treatment [18]
(iii) 17 were used, for 40% of intervention group patients (𝑛 = 101/251), with
falls protocol used much more frequently than any other (𝑛 = 57) [18]
(iv) Conveyance rates were unaffected, but protocols were found to be safe and
patient satisfaction was high [18]
(v) There was consensus at the end of the project that Treat and Refer protocols
should be introduced across the service, but crews reported feeling
unsupported to change practice [19]
(vi) Further research needed at multiple sites barriers to implementation need
to be addressed [17–19]

(i) Trial results reported by treatment received due to low study compliance [16]
(ii) MIU usage was low (10% of eligible patients) [16]
(ii) Patients taken to MIU were more likely to rate their care as excellent, with
emergency ambulance episode and total emergency episodes considerably
shorter for these patients [16]

(i) 999 alternatives that leave patients at home instead of taking them to
hospital carry safety risks [13]
(ii) Telephone assessment in the ambulance call centre can identify patients
who may not need to be attended by emergency ambulance [14]
(iii) No serious safety issues were found in this shadow trial [15]
(iv) Full randomised trial of clinical and cost effectiveness of telephone advice
for non-urgent 999 callers warranted [13–15]

(i) Demand for emergency ambulances rose by 72% in Wiltshire between 1988
and 1996 with no evidence of an increase in GP placed calls [9]
(ii) Calls to emergency ambulance service rising (1993–5 England 8% increase,
varying from <1% in Durham to 20% in West Country) [10]
(iii) Determinants of ambulance usage little researched [10]
(iv) Although rates vary (from 19–52%), inappropriate use of emergency
ambulances found consistently [11, 12]
(v) Research to developand evaluate alternatives to current 999 system urgently
needed

Key messages and references

Table 1: Summary of studies and outputs included in research programme.
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London
Patients aged 65+
attended by a 999
ambulance
following a fall

To design, develop,
implement and
evaluate a tool designed
to support ambulance
staff to make consistent
and formalised
decisions concerning
the conveyance of older
people who have fallen

An evaluation of the
costs and benefits of
transferring some low
priority 999 calls to
NHS Direct nurse
advisers for further
assessment and advice

Exploration of
ambulance crew
members’ attitudes
towards clinical
documentation and
non-conveyed patients

To evaluate the safety,
effectiveness and cost
effectiveness of clinical
decisions made by
Paramedic
Practitioners operating
within the new service
compared with
standard practice of
EMS transfer and ED
treatment

Fit to be Left
NSF for Older people R&D
programme
2003–2006

Non serious 999 calls
managed by nurse advisers
by telephone
NHS Service Delivery and
Organisation R&D
programme, 2002–2005

Non conveyance
Wales Office of R&D,
2004–2006

Paramedic Practitioner
Older People Study
The Health Foundation
2003–2006
Sheffield
999 patients aged
65+

South Wales
Patients left at
home following an
attendance by
emergency
ambulance

South Wales,
Thames Valley
Greater
Manchester
999 callers with
problems assessed
in ambulance call
centre as
non-urgent

Research sites,
patient population

Research focus

Study and
funding

Randomised
controlled trial

Qualitative
study, focus
groups

Randomised
controlled trial

Observational,
quasi
experimental

Research design

Table 1: Continued.

(i) Patients in the intervention group were less likely to attend ED, require
hospital admission within 28 days, experienced a shorter episode of care time,
and were more likely to report being highly satisfied with their care, with no
difference in 28 day mortality [25]
(ii) 219/2025 patients attended ED within 7 days of their index call, in which 16
(0.8%) were judged to have received suboptimal care. No difference was found
in rate between intervention and control arms [26] Paramedics with extended
skills can provide a safe, clinically and cost effective alternative to standard
ambulance transfer and treatment in an ED for elderly patients with acute
minor conditions [25–27]

(i) Decision making complex for two reasons: capacity of patients to make
decisions and input of patients, friends, family and ambulance crew [23]
(ii) Mismatch between policy and practice needs to be addressed through
research [23]
(iii) Low rates of clinical documentation for 999 patients not taken to ED pose
a litigation risk but the process is not valued by clinical staff or adequately
audited by managers [24]

(i) Transferring non-urgent 999 calls for further advice and assessment
provides a safe and cost-effective service for some calls [22]
(ii) Almost half of calls transferred were returned to the ambulance service for
an ambulance response indicating that, although non-urgent, many of these
calls are for patients who need transport or some form of face to face
assessment [22]
(iii) Further research required todevelop and evaluate models of care that suit
the range of 999 callers [22]

(i) Patients left at home by their attending crew following a fall were at high risk
of a further fall, 999 attendance, ED contact and death within 2 weeks [20]
(ii) Decisions to leave older people at home following a fall were complex and
multi factorial [21]

Key messages and references
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We are conscious that there are other potential causes
for these changes. In an ideal or planned world with multiple indicators and well-defined interventions, the statistical
technique of interrupted time series can draw stronger conclusions about cause and impact, as in the Respect trial [37,
38]. In the real world inferences about causation are more
difficult.
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Figure 1: Ambulance Service Summary Statistics (a), England,
2000–2012.
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4.3. Implications. Demonstration of impact of research is
increasingly important in times when resources are scarce
and competition is heavy. Research funders and researchers
are under pressure to report impact but methods are underdeveloped. Policy and treatment guidelines often lack transparent underpinning research evidence. Measuring impact is
our only way of capturing knowledge transfer from research
evidence to patient care.
Against this setting we have attempted to set out the
rationale, key features, and resulting impact on practice of
a programme of research funded through the public purse
in the UK. We argue that findings have been influential at
national and international levels although we recognise that
the rigour of methods for identifying and attributing impact
is not as high as in the traditional “gold standard” RCT.
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approaches [35, 36]. In this under researched area, policy documents are often consensual rather than based on evidence
and citation of underpinning research is rare.
In this paper we have described the scope, characteristics,
and impact of a research programme in emergency prehospital care. For inferences about impact on practice we have had
to rely on citations and ad hoc reports of service innovation
alongside routine statistics related to emergency demand and
treatment. Citations are recognised as a weak indicator of real
impact [36]. Routine data are reliable but observational.

[1] D. Cooksey, A Review of UK Health Research Funding, HM
Treasury, London, UK, 2006.
[2] L. A. Bero, R. Grilli, J. M. Grimshaw, E. Harvey, A. D. Oxman,
and M. A. Thomson, “Getting research findings into practice.
Closing the gap between research and practice: an overview of
systematic reviews of interventions to promote the implementation of research findings,” British Medical Journal, vol. 317, no.
7156, pp. 465–468, 1998.
[3] World Health Organization, World Report on Knowledge for Better Health: Strengthening Health Systems, World Health Organization, Geneva, Switzerland, 2004.
[4] S. R. Hanney, M. A. Gonzalez-Block, M. J. Buxton, and M.
Kogan, “The utilisation of health research in policy-making:
concepts, examples and method of assessment,” Health Research
Policy and Systems, vol. 1, no. 1, article 2, 2003.
[5] V. Bounes, E. Dehours, V. Houze-Cerfon, B. Valle, R. Lipton,
and J. L. Ducasse, “Quality of publications in emergency medicine,” American Journal of Emergency Medicine, vol. 31, no. 2, pp.
297–301, 2013.
[6] D. W. Spaite, E. A. Criss, T. D. Valenzuela, and J. Guisto, “Emergency medical service systems research: problems of the past,
challenges of the future,” Annals of Emergency Medicine, vol. 26,
no. 2, pp. 146–152, 1995.
[7] Sheffield University, “Building the evidence base in pre hospital
urgent and emergency care: a review of research evidence and
priorities for future research,” 2010.
[8] S. Brace and M. Cooke, “What are the priorities for prehospital
research?” Journal of Paramedic Practice, vol. 2, no. 11, pp. 502–
504, 2010.
[9] H. Wrigley, S. George, H. Smith, H. Snooks, A. Glasper, and E.
Thomas, “Trends in demand for emergency ambulance services
in wiltshire over nine years: observational study,” British Medical
Journal, vol. 324, no. 7338, pp. 646–647, 2002.

6
[10] H. Wrigley, H. Snooks, E. Thomas, H. Smith, A. Glasper, and
S. George, “Epidemiology and demography of 999 ambulance
calls: a review,” Pre-Hospital Immediate Care, vol. 3, pp. 94–98,
1999.
[11] H. Snooks, H. Wrigley, S. George, E. Thomas, H. Smith, and
A. Glasper, “Appropriateness of use of emergency ambulances,”
Journal of Accident and Emergency Medicine, vol. 15, no. 4, pp.
212–215, 1998.
[12] H. Snooks, S. Williams, R. Crouch, T. Foster, C. Hartley-Sharpe,
and J. Dale, “NHS emergency response to 999 calls: alternatives
for cases that are neither life threatening nor serious,” British
Medical Journal, vol. 325, no. 7359, pp. 330–333, 2002.
[13] H. A. Snooks, J. Dale, C. Hartley-Sharpe, and M. Halter, “Onscene alternatives for emergency ambulance crews attending
patients who do not need to travel to the accident and emergency department: a review of the literature,” Emergency Medicine Journal, vol. 21, no. 2, pp. 212–215, 2004.
[14] J. Dale, J. Higgins, S. Williams et al., “Computer assisted assessment and advice for “non-serious” 999 ambulance service
callers: the potential impact on ambulance despatch,” Emergency Medicine Journal, vol. 20, no. 2, pp. 178–183, 2003.
[15] J. Dale, S. Williams, T. Foster et al., “Safety of telephone consultation for “non-serious” emergency ambulance service
patients,” Quality and Safety in Health Care, vol. 13, no. 5, pp.
363–373, 2004.
[16] H. Snooks, T. Foster, and J. Nicholl, “Results of an evaluation
of the effectiveness of triage and direct transportation to
minor injuries units by ambulance crews,” Emergency Medicine
Journal, vol. 21, no. 1, pp. 105–111, 2004.
[17] H. Snooks, N. Kearsley, J. Dale, and M. Halter, “New models
of care for 999 callers with conditions that are neither lifethreatening nor serious: results of a national survey,” Pre-Hospital Immediate Care, vol. 4, pp. 180–182, 2000.
[18] H. Snooks, N. Kearsley, J. Dale, M. Halter, J. Redhead, and W.
Y. Cheung, “Towards primary care for non-serious 999 callers:
results of a controlled study of “Treat and Refer” for ambulance
crews,” Quality and Safety in Health Care, vol. 13, no. 6, pp. 435–
443, 2004.
[19] H. A. Snooks, N. Kearsley, J. Dale, M. Halter, J. Redhead, and J.
Foster, “Gaps between policy, protocols and practice: a qualitative study of the views and practice of emergency ambulance
staff concerning the care of patients with non-urgent needs,”
Quality and Safety in Health Care, vol. 14, no. 4, pp. 251–257,
2005.
[20] H. A. Snooks, M. Halter, J. C. T. Close, W. Cheung, F. Moore,
and S. E. Roberts, “Emergency care of older people who fall: a
missed opportunity,” Quality and Safety in Health Care, vol. 15,
no. 6, pp. 390–392, 2006.
[21] M. Halter, S. Vernon, H. Snooks et al., “Complexity of the
decision-making process of ambulance staff for assessment and
referral of older people who have fallen: a qualitative study,”
Emergency Medicine Journal, vol. 28, no. 1, pp. 44–50, 2011.
[22] J. Turner, H. Snooks, A. Youren et al., “The costs and benefits
of managing some low-priority 999 ambulance calls by NHS
Direct nurse advisers,” Report for National Co-Ordinating
Centre for NHS Service Delivery and Organisation R&D,
NCCSDO, 2006.
[23] A. Porter, H. Snooks, A. Youren et al., “‘Should I stay or should I
go?’ Deciding whether to go to hospital after a 999 call,” Journal
of Health Services Research and Policy, vol. 12, supplement 1, pp.
S1–S1, 2007.

The Scientific World Journal
[24] A. Porter, H. Shooks, A. Youren et al., ““Covering our backs”:
ambulance crews’ attitudes towards clinical documentation
when emergency (999) patients are not conveyed to hospital,”
Emergency Medicine Journal, vol. 25, no. 5, pp. 292–295, 2008.
[25] S. Mason, E. Knowles, B. Colwell et al., “Effectiveness of paramedic practitioners in attending 999 calls from elderly people
in the community: cluster randomised controlled trial,” British
Medical Journal, vol. 335, no. 7626, pp. 919–922, 2007.
[26] S. Mason, E. Knowles, J. Freeman, and H. Snooks, “Safety of
paramedics with extended skills,” Academic Emergency Medicine, vol. 15, no. 7, pp. 607–612, 2008.
[27] S. Dixon, S. Mason, E. Knowles et al., “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, vol. 26, no. 6, pp. 446–451, 2009.
[28] S. Thakore, E. A. McGugan, and W. Morrison, “Emergency
ambulance dispatch: is there a case for triage?” Journal of the
Royal Society of Medicine, vol. 95, no. 3, pp. 126–129, 2002.
[29] L. J. Morrison, L. M. Visentin, A. Kiss et al., “Validation of a
rule for termination of resuscitation in out-of-hospital cardiac
arrest,” New England Journal of Medicine, vol. 355, no. 5, pp. 478–
487, 2006.
[30] Medical Research Council, “A Framework for development
and evaluation of RCTs for Complex Interventions to Improve
Health,” 2000.
[31] P. Craig, P. Dieppe, S. Macintyre, S. Michie, I. Nazareth, and M.
Petticrew, “Developing and evaluating complex interventions:
the new Medical Research Council guidance,” British Medical
Journal, vol. 337, article a1655, 2008.
[32] Department of Health, Taking Healthcare To the Patient, Transforming NHS Ambulance Services, 2005.
[33] Welsh Assembly Government, A Guide to Good Practice: Emergency Care: Tools and Techniques to Enable the NHS and Social
Services to Improve the Delivery of Health and Social Care, 2004.
[34] Health Workforce Australia, National Health Workforce Innovation and Reform Strategic Framework for Action 2011–2015, 2011.
[35] P. Davis and P. Howden-Chapman, “Translating research findings into health policy,” Social Science and Medicine, vol. 43, no.
5, pp. 865–872, 1996.
[36] J. Lavis, S. Ross, C. McLeod, and A. Gildiner, “Measuring the
impact of health research,” Journal of Health Services Research
and Policy, vol. 8, no. 3, pp. 165–170, 2003.
[37] RESPECT trial team, “Effectiveness of shared pharmaceutical
care for older patients: RESPECT trial findings,” British Journal
of General Practice, vol. 60, no. 570, pp. e10–e19, 2010.
[38] RESPECT trial team, “Cost-effectiveness of shared pharmaceutical care for older patients: RESPECT trial findings,” British
Journal of General Practice, vol. 60, no. 570, pp. e20–e27, 2010.

International Journal of

Endocrinology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Gastroenterology
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Journal of

Diabetes Research
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Mediators

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Clinical &
Developmental
Immunology

of

inflaMMation

Hindawi Publishing Corporation
http://www.hindawi.com

Evidence-Based
Complementary and
Alternative Medicine

Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

BioMed Research
International

Submit your manuscripts at
http://www.hindawi.com
Journal of

Ophthalmology
Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Journal of

PPAR

Obesity

Volume 2013

Journal of

Oncology

Research

Computational and
Mathematical Methods
in Medicine

Oxidative Medicine and
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
AIDS
Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Biomarkers
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Addiction
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Anesthesiology
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Allergy
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Ontario Pre-hospital Advanced Life Support
(OPALS) Study
February 2005
Ian G. Stiell, MD, MSc, FRCPC

Funding Provided by:
Canadian Health Services Research Foundation
Ontario Ministry of Health and Long-Term Care

Principal Investigator:
Ian G. Stiell, MD, MSc, FRCPC
Professor and Head Department of Emergency Medicine
University of Ottawa
Distinguished Investigator
Canadian Institutes of Health Research
Clinical Epidemiology Unit
Ottawa Hospital, Civic Campus
1053 Carling Ave., Rm. F657
Ottawa, Ontario K1Y 4E9
Telephone:
Fax:

(613) 798-5555, Ext. 18688
(613) 761-5351

E-mail:

istiell@ohri.ca

This document is available on the Canadian Health Services Research Foundation web
site (www.chrsf.ca).
For more information on the Canadian Health Services Research Foundation, contact the
foundation at:
1565 Carling Avenue, Suite 700
Ottawa, Ontario
K1Z 8R1
E-mail: communications@chsrf.ca
Telephone: (613) 728-2238
Fax: (613) 728-3527

Ce document est disponible sur le site Web de la Fondation canadienne de la recherche
sur les services de santé (www.fcrss.ca).
Pour obtenir de plus amples renseignements sur la Fondation canadienne de la recherche
sur les services de santé, communiquez avec la Fondation :
1565, avenue Carling, bureau 700
Ottawa (Ontario)
K1Z 8R1
Courriel : communications@fcrss.ca
Téléphone : (613) 728-2238
Télécopieur : (613) 728-3527

Ontario Pre-hospital Advanced Life Support
(OPALS) Study
Ian G. Stiell, MD, MSc, FRCPC1, 2, 3
1

University of Ottawa
Canadian Institutes of Health Research
3
Ottawa Hospital
2

Acknowledgements:
We thank the OPALS Study Group investigators from the following base hospital programs:
Burlington: Matthew W. Stempien, MD, CCFP(EM); Carrie I. Parkinson, RN, BScN
Cambridge: David Waldbillig, MD, CCFP(EM); Kieran W. Ballah, EMCA
Kingston: Gordon J. Jones, MD, FRCPC; Mark R Halladay, EMCA
London: Jonathan F. Dreyer, MDCM, FRCPC; Kenneth A. Boyle, EMCA, EMT, RRT, CMA
Niagara: Douglas P. Munkley, MD, MCFP(EM); Lorraine G. Luinstra Toohey, BScN, MHA
Ottawa: Justin P. Maloney, MD, FRCPC, CCFP(EM); John P. Trickett, BScN
Peterborough: Vincent Arcieri, MD, CCFP(EM); John W. Fader, BSc, EMA III
Sarnia: Martin G.J. Lees, MD; Dallas D. LaBarre, EMA III
Sudbury: Robert S. Lepage, MD, CCFP(EM); Sylvie Salminen, EMCA
Thunder Bay: Andrew W. Affleck, MD, CCFP(EM); Tara A. Tyson, BAdmin
Windsor: James C. Fedoruk, LLB, MD, CCFP(EM), FACEP; Meikel Gobet, EMCA
We thank the other members of the OPALS Study Co-ordinating Center: Tammy Beaudoin
(research co-ordinator), David Brisson (research co-ordinator), Irene Harris (administrative
secretary), and My-Linh Tran (database co-ordinator). We thank Cathy Francis of the Ministry of
Health and Long-Term Care for her support.
Dr. Ian Stiell holds a Distinguished Investigator Award from the Canadian Institutes of Health
Research. Dr. Graham Nichol holds a Career Scientist Award form the Ontario Ministry of Health
and Long-Term Care.

Table of Contents
Key Implications for Decision Makers ........................................................ i
Executive Summary .................................................................................... ii
Context.........................................................................................................1
Implications..................................................................................................1
Approach......................................................................................................7
Design ..............................................................................................7
Setting ..............................................................................................7
Population........................................................................................8
Intervention ......................................................................................9
Outcome measures ...........................................................................9
Data analysis .................................................................................10
Results ........................................................................................................10
Additional resources ..................................................................................12
Further research .........................................................................................12
Tables ........................................................................................................13
References and Bibliography.....................................................................17

Key Implications for Decision Makers
Sudden out-of-hospital cardiac death remains an important public health problem, and
many believe that advanced life support (consisting of early airway management through
intubation and intravenous drug therapy) will improve survival rates for those who suffer
cardiac arrest.
y

Advanced life support programs showed no improvement in survival rates,
compared to basic life support with rapid defibrillation programs.

y

Far more important in improving survival rates were people who witnessed the
cardiac arrest doing CPR and emergency personnel administering rapid
defibrillation.

y

Start-up costs for an advanced life support program are approximately $48,000
per 100,000 residents and $70,000 per life saved.

y

Annual costs for the program are estimated to be $3,000 per 100,000 residents
and $3,500 per life saved.

i

Executive Summary
Outline of issues
Despite improved knowledge and the widespread availability of pre-hospital advanced
life support, sudden out-of-hospital cardiac death remains an important public health
problem with inherent social and economic impacts. With current estimates of overall
survival ranging between two and 26 percent, major opportunity exists to do better, and
even small improvements will lead to many lives saved.2 Early advanced life support is
believed by many to be of benefit, in that it affords the opportunity to provide early
advanced airway management (endotracheal intubation) and intravenous drug therapy.
Despite significant and proliferating EMS system investment in advanced life support
interventions and systems, the incremental benefit of advanced life support has never
been established for out-of-hospital cardiac arrest, let alone for other common and serious
conditions for which patients are transported to hospital by paramedics, such as
respiratory distress and chest pain.

In Ontario (a jurisdiction of 11 million people) provincial and local governments, who are
now jointly responsible for emergency medical service provision, increasingly require
evidence-based information to support budgetary arguments to maintain and improve
EMS services. The OPALS Study, the largest multi-center controlled clinical trial ever
conducted in a pre-hospital setting, sought to address these issues.

ii

Main Findings
This before-after study was conducted in 20 communities across Ontario. The first phase
of the study found that, for cardiac arrest, bystanders and emergency personnel doing
CPR on the patient were independently associated with survival.4 Implementation of
rapid defibrillation programs for cardiac arrest patients in the second phase of the study
demonstrated a significant improvement in survival (3.9 percent to 5.2 percent; P=.03).1
This 33 percent relative increase equates to 21 additional lives saved each year in these
communities, which have a combined total population of 2.5 million people. While these
results are clearly important, overall survival remains low compared with other published
survival rates of up to 20 percent.8

The study enrolled 5,637 patients with cardiac arrest during the second (basic life support
with defibrillation) and third (advanced life support) phases of the study. Emergency
services successfully arrived at the scene of the cardiac arrest in eight minutes or less
93.3 percent of the time, and during the advanced life support phase, intubation and IV
insertion were successful 93.7 percent and 89 percent of the time, respectively. Survival
did not improve between the basic life support with defibrillation and the advanced life
support phases. Therefore, in an EMS system that already has optimal rapid
defibrillation, advanced life support interventions did not improve patient survival.

The study also examined the effect of advanced life support emergency services on
patients with respiratory distress and chest pains; those results will be published in a
separate report.

iii

Economic analysis of the study intervention shows that pre-hospital life support is very
expensive. Basic life support cost a median $9,900 per quality-adjusted life years, basic
life support with defibrillation cost a median $112,500 per additional quality-adjusted life
year, and advanced life support cost a median $122,300 per additional quality-adjusted
life year. These incremental costs are similar to those of other defibrillation interventions
for cardiac arrest (such as implantable defibrillator) but more than those of prevention
interventions for cardiovascular disease (such as statin therapy or lifestyle advice). The
results were sensitive to changes in several variables, including response time intervals
and the probability of survival from admission to discharge. The study found that basic
life support with defibrillation and advanced life support are effective but expensive
compared to basic life support. EMS systems reduce response time intervals and improve
the cost-effectiveness of treatment for patients with cardiac arrest.

iv

Context
Despite improved knowledge and the widespread availability of pre-hospital advanced
life support, sudden out-of-hospital cardiac death remains an important public health
problem with inherent social and economic impacts. Almost half a million deaths per
year in the U.S. are attributed to sudden cardiac death, and of these 47 percent occur
outside the hospital (6). With current estimates of overall survival ranging between two
and 26 percent, major opportunity exists to do better, and even small improvements will
lead to many lives saved.(1) The American Heart Association Chain of Survival concept
in the treatment of out-of-hospital cardiac arrest has been promoted since 1990 as a
means of approaching treatment to augment survival.(7) Improved outcomes have been
demonstrated with interventions associated with first three links in the chain of survival:
early access, early cardiopulmonary resuscitation (CPR), and rapid defibrillation.(2;3)
Early advanced life support is believed by many to be of benefit, in that it affords the
opportunity to provide early advanced airway management (endotracheal intubation) and
intravenous drug therapy. Despite significant and proliferating EMS system investment in
advanced life support interventions and systems, the incremental benefit of advanced life
support has never been established for out-of-hospital cardiac arrest.
Implications
Large and high-quality controlled clinical trials of pre-hospital advanced life support are
difficult to conduct and are rare in the literature. Several observational studies failed to
find a difference in survival with advanced cardiac care, but their conclusions are not
generalizable.(8-10) In Ontario (a jurisdiction of 11 million people) provincial and local
governments, which are now jointly responsible for emergency medical service
provision, increasingly require evidence-based information to support budgetary
arguments to maintain and improve EMS services. The Ontario Ministry of Health and
Long-Term Care has thus funded the OPALS Study, which is the largest multi-center
controlled clinical trial ever conducted in a pre-hospital setting. This before-after study is
being conducted in 20 communities across Ontario. The aims are to determine the
incremental benefit in survival and morbidity for four major groups of critically ill and
injured patients: cardiac arrest, major trauma, respiratory distress, and chest pain. The
1

study incorporated the phased introduction of specific pre-hospital programs to multiple
Ontario communities: Phase I — identification of modifiable factors for cardiac arrest
survival; Phase II — rapid defibrillation that included system optimization for rapid
defibrillation; and Phase III — full advanced life support measures, including
endotracheal intubation and intravenous drug therapy. Phase I found that both bystander
and first responder CPR were independently associated with survival.(2) Implementing
rapid defibrillation programs in Phase II of the OPALS Study demonstrated a significant
improvement in survival across study communities (3.9 percent to 5.2 percent; P=.03).(3)
This 33 percent relative increase equates to 21 additional lives saved each year in these
communities, which have a combined total population of 750,000 people. While these
results are clearly important, overall survival remains low compared with other published
survival rates of up to 20 percent.(4)
The current report presents the results of OPALS Study Phase III for cardiac arrest. The
objective of this study with regard to out-of-hospital cardiac arrest patients was to assess
the incremental benefit in survival and morbidity that results from implementing full
advanced life support programs in the context of an existing rapid defibrillation EMS
system.
This controlled clinical trial of 5,638 cardiac arrests represents, by far, the strongest
evidence for the incremental impact of advanced life support within an existing basic life
support with defibrillation EMS system. The study is unique in that it had the power to
discriminate between early and rapid defibrillation and early advanced life support, links
that have previously been described together as “definitive care.”(11) Unfortunately, the
OPALS Study Phase III results failed to confirm any incremental benefit for cardiac
arrest survival of introducing a full advanced life support program to EMS systems with
already existing rapid defibrillation. Despite the large sample size, controlled design,
rigorous research methods, and multiple approaches to the analysis, we were not able to
identify any evidence supporting the fourth link for any subgroup of cardiac arrest
patients. Of importance, however, is that the results did confirm the separate value of
each of the first three links in the chain of survival: early access, early CPR, and early
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defibrillation.(3) Citizen-witnessed arrest, citizen CPR, and defibrillator response in eight
minutes or less were each strongly associated with significantly improved survival to
hospital discharge.
The primary outcome, survival to hospital discharge, was unchanged after the addition of
the study intervention, a full pre-hospital advanced life support program, and thus does
not support the importance of the fourth link in the chain of survival for cardiac arrest.
These results are in keeping with other large studies that did not demonstrate a significant
survival benefit for intubation and IV medications in out-of-hospital cardiac arrest. In a
large study of a one-tier advanced life support system in Chicago, survival was as low as
1.3 percent.(12) Similarly, Lombardi et al found survival to be 1.4 percent in a two-tier
basic life support with defibrillation and advanced life support system in a large New
York City investigation.(13) Two meta-analyses of the effectiveness of EMS for out-ofhospital cardiac arrest were unable support or refute the benefits of advanced life support
versus basic life support or basic life support with defibrillation systems.(14;15)
A number of previous reports have attributed improved cardiac arrest survival to prehospital advanced life support providers.(1) Cummins et al estimated that survival was
five percent greater in a one-tier advanced life support system compared with a one-tier
basic life support system.(7) This report was problematic, however, in that results were
averaged and not adjusted for variations in response time interval or bystander CPR. In a
review of 34 published articles, Eisenberg et al found that the highest survival rates
occurred in EMS systems where a combination of first responder and advanced life
support care was available (1). Some authors have suggested that the likelihood of benefit
from the addition of advanced life support care would be higher for initial rhythms of
asystole or pulseless electrical activity. Our data do not support this contention, as we
found only a non-significant trend to survival for asystole and pulseless electrical activity
after intubation and medications were made available at the scene of cardiac arrest. Other
investigations of the effectiveness of advanced life support have been limited by small
sample size and non-experimental designs.(8-10)
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This study is characterized by a strong, multi-center controlled clinical design
implemented in 17 communities across a broad geographic area. The study findings are
based on a large sample size, tightly controlled intervention, rigorous data collection, and
robust analytical methods. We believe that these findings are generalizable to most
communities with populations of less than one million people. Data were collected and
managed in a highly structured manner according to the Utstein style.(16) Results are
reported in a consistent manner and constructed from a centralized data co-ordinating
centre. Paramedic training was delivered at a single institution with a standardized
national curriculum and clinical training period. All trainees were experienced EMT
providers and had the benefit of a run-in period in which to perfect advanced life support
skills. In the study communities, standard advanced life support protocols were based on
standard advanced cardiac life support guidelines. Paramedic care was overseen by
ambulance-based hospital medical directors who reviewed all cardiac arrest cases.
Quality assurance was vigorously monitored, and communities who failed to meet the
four strict system performance and skills performance criteria for the advanced life
support phase were not included, while communities who failed to maintain the criteria
once admitted were truncated. Long intervals prior to advanced life support care are
thought to negate its benefits.(17;18) In our study, advanced life support providers were
on scene rapidly and intubated with a high degree of success. In addition, the rapid
response with a defibrillator was maintained throughout both study phases.
An important potential limitation of this study is its non-randomized before-after design.
Nevertheless, we are confident that this does not undermine the validity of the findings
and can offer several ethical and logistical reasons to explain the rationale for this choice.
Randomization by patient was not possible as paramedics indicated that they were
unwilling to withhold from patients potentially life-saving procedures. Permanent
modifications were made system-wide to dispatch policies in the study communities, and
it would have been impossible to vary these for individual patients. It was felt that
randomization by community could have resulted in a higher degree of confounding than
that of the chosen design. A very tightly controlled before and after design was

4

employed, with key strengths being the multi-center design and the inclusion of both
large and small communities. Hard outcome measures were used (that is, survival).
Selection bias was minimized by the population-based approach, where all cases for each
community were included for specifically defined enrolment periods. Every effort was
made to identify and control for potential confounders, that is secular changes in
treatments and outcomes that may have occurred over time and may have improved the
survival of cardiac arrest patients. We are not aware of any general societal increase in
survival to hospital discharge for out-of-hospital cardiac arrest over the past 10 years. We
do not believe that there have been any important new therapies introduced during this
time period that would be expected to significantly improve the outcomes of these
patients. Nevertheless, multiple statistical approaches were taken to assure the validity
and robustness of our outcome assessments. First, the primary analysis employed chisquare analysis techniques. Second, stepwise logistic regression was used to control for
all potential confounders, and this confirmed our initial findings. Secondary analytic
approaches that included EMS-witnessed arrests, initial rhythm, and interaction terms
were tested, and the results did not change. Third, time series analysis evaluated trends in
mortality over the entire study period, including the run-in period, and evaluated for any
unexpected changes in the mortality rates, and none were found.
There were minor differences in before and after study populations, but we do not believe
these represent a threat to the validity of our findings. A reduction in bystander CPR was
noted in Phase III, but this was offset by an increase in first responder CPR. There were
fewer bystander-witnessed cardiac arrests in Phase III but an increase in the proportion of
cases witnessed by EMS personnel, perhaps indicating an improved overall EMS
response interval or earlier activation of EMS by bystanders. Intermediate survival
outcomes, return of spontaneous circulation, and admissions to hospital improved in
Phase III. Evidence suggests that the improvement in intermediate survival may be a
result of more frequent resuscitation of those with advanced cardiac disease who would
otherwise not have been revived and have little chance for survival. While the ultimate
implication is unclear, these measures could be potentially clinically important and
should be further examined.(16) Nevertheless, we believe that survival to discharge and
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neurological performance are by far the most important outcomes for a clinical trial of
cardiac arrest. Others have hypothesized that neurological and functional outcome could
be positively affected by having advanced airway and cardioactive medications available
earlier in the course of a cardiac arrest. We measured both cerebral performance category
score and health utilities index score and found no improvement with the addition of the
advanced life support program.
What are the implications of our findings for public health decision makers? We have
strongly demonstrated the benefit of the first three links in the chain of survival for outof-hospital cardiac arrest: the early identification of cardiac arrest, bystander-initiated
CPR, and rapid defibrillation programs. The results of Phases I and II of the OPALS
Study previously confirmed the importance of the second and third links.(2;3) Obtaining
the best patient survival rates clearly requires optimization of the first three links: 1)
better public awareness and recognition of cardiac arrest; 2) improved citizen CPR
knowledge and use; and 3) a system-wide approach to rapid defibrillation. We would
suggest that augmentation of advanced life support within an existing basic life support
with a defibrillation EMS system for cardiac arrest should not be a high priority in the
face of limited resources. Resources for the management of out-of-hospital cardiac arrest
should be preferentially allocated to early defibrillation and citizen CPR, where the
greatest impact can be realized. These results do not preclude the benefit of advanced life
support in other settings and for other major pre-hospital problems. The value of
advanced life support in rural communities remains unknown, and it has been
hypothesized that where longer transport times are the norm, benefits of advanced airway
interventions and medications may be more readily demonstrated.(19) As well, out-ofhospital cardiac arrest, though unquestionably an important public health problem,
represents a relatively small proportion of patients who are attended by paramedics. The
OPALS Study results of the effectiveness of advanced life support care for patients
suffering from respiratory distress, chest pain, and major trauma are forthcoming.(20) We
believe the findings in this report will valuably inform health policy decisions in an era
where the demand for evidence-based healthcare is increasing.
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The OPALS Study, the largest out-of-hospital advanced life support trial yet conducted,
offers important new information on the incremental benefit of early advanced life
support for out-of-hospital cardiac arrest and corroborates earlier work on the importance
of the first three links in the chain of survival. Our data do not confirm the importance of
advanced life support in survival to hospital discharge in an EMS system with an existing
rapid defibrillation response. Ongoing OPALS Study components are examining the
benefits of advanced life support care for other critically ill and injured patients.
Approach
Design
A detailed description of the methods used in the OPALS Study has been previously
published.(21) We used a multiphase before-after design with the unit of study being all
eligible cardiac arrest patients seen during each of three distinct phases. Phase I (36
months) represented baseline survival status after the introduction of the ambulancebased automatic external defibrillation program in each study community. Phase II (12
months) assessed survival after introduction of “rapid defibrillation,” which was defined
as the optimization of local EMS systems to achieve a target rapid defibrillation interval
of eight minutes or less from the time a call is received by EMS to the arrival of a
responder at patient’s side with a defibrillator in 90 percent of cases.(3) Phase III (36
months) assessed survival after introduction of “full advanced life support programs” (as
described below). Data were pooled across communities, but communities’ start dates for
Phases II and III varied because of differing lengths of time needed to meet entrance
criteria for each phase. The data collection phases within each community were separated
by intervening and overlapping training and run-in periods.

Setting
Eleven Ontario EMS hospital programs participated in the OPALS Study, and these
programs provided medical control for EMS services for the 17 urban and suburban study
communities who met criteria to participate in Phase III. The aggregate population was
3.5 million people with individual community populations ranging from 30,000 to
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750,000 people. All paramedics in Phase II had graduated from a 10-month community
college program (or equivalent) and an eight-hour automatic external defibrillation
course. All communities were served by central ambulance communications centers that
provided electronic dispatch information to the study via the province-wide ambulance
response information system. All pre-hospital patient care episodes were documented
using the standard Ontario ambulance call report form.
At the outset of Phase III each community had met and maintained study criteria for the
Phase II rapid defibrillation program. This meant that the local EMS system was
optimized to have a responder with a defibrillator on the scene within eight minutes of
receiving a call in at least 90 percent of cases. Three communities were unable to meet
the study criteria for advanced life support program implementation and were excluded.
Two communities were unable to maintain the advanced life support program standards
for the entire 36 month period. To preserve the integrity of the study intervention, Phase
III data from these sites were truncated early and Phase II data were truncated
proportionately to maintain the 1:3 sample size ratio. In addition, four communities
entered Phase III late and provided less than 36 months of data (Phase II data were also
adjusted for these communities).
Population
The study population was comprised of all adult community patients who suffered out-ofhospital cardiac arrest and for whom resuscitation was attempted. Case definitions
followed the Utstein style guidelines for reporting cardiac arrest data.(16) Children
(younger than 16 years), those who were “obviously dead,” trauma, and other cases that
were clearly non-cardiac in nature (including drug overdose, carbon monoxide poisoning,
drowning, exsanguination, electrocution, asphyxia, hypoxia related to respiratory disease,
cerebrovascular accident, and documented terminal illness) were excluded. The OPALS
Study received full research ethics board approval and the need for informed consent was
waived.
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Intervention
The Phase III intervention consisted of advanced life support program implementation
that began with a run-in phase and concluded, once a community had met all Phase III
targets, with the collection of 36 months of data. Advanced life support programs
consisted of a minimum of endotracheal intubation, intravenous therapy, and
administration of intravenous drugs by advanced care paramedics. To become an
advanced care paramedic, each experienced primary care paramedic was required to have
completed the Canadian Medical Association’s EMT Level III training program, which
involved six weeks of classroom instruction, six weeks of clinical training, and 12 weeks
of preceptorship training. Classroom instruction was centralized provincially at a single
training institution. Clinical and preceptorship training were carried out locally through
agreements with local community colleges. The four advanced life support program
implementation targets were 1) maintaining the eight-minute defibrillation response
interval achieved in Phase II; 2) advanced care paramedic response to 95 percent of
cardiac arrest cases; 3) advanced care paramedic response on scene in 11 minutes or less
in at least 80 percent of cases; and 4) achieving successful endotracheal intubation for at
least 90 percent of cases. These criteria were monitored regularly by the OPALS Study
steering committee, and communities who failed to meet or maintain the Phase III
advanced life support standards were removed from the study.
Outcome measures
The primary outcome measure was survival to hospital discharge, defined as the patient
leaving the hospital alive. This was verified by either a review of the patient’s hospital
records or by interview with the patient’s family physician. Secondary survival measures,
collected according to the Utstein style, included return of spontaneous circulation and
admission to hospital. Neurologic function of survivors was assessed at discharge using
the five-level cerebral performance category scale.(22) Quality of life of survivors was
measured at one year by means of the health utility index mark III, which provided a selfreported estimate of health state on a scale of 0 to 1 (dead to perfectly healthy).(23)
Process of care measures (intubation, intravenous therapy, drug administration) were
documented for frequency and rates of success, as were direct costs (training, salary,
9

administration, and equipment) for implementing and maintaining advanced life support
programs.
Data analysis
The primary hypothesis of improved survival rates between Phases II and III was tested
by chi square analysis. All P values were two-tailed. Ninety-five percent confidence
intervals were calculated for the absolute difference in survival rates between phases. The
minimum sample size for comparing survival was estimated to be 1,200 cases for Phase
II and 3,600 for Phase III, based on 1) two-sided alpha level of 0.05; 2) beta error of 0.2;
3) baseline survival rate of five percent; 4) 1:3 ratio of Phase II to Phase III to minimize
the duration of Phase II; and 5) adequate power to detect a relative change in survival of
40 percent from Phase II to Phase III (absolute survival from five to seven percent). We
attempted to capture all the indicators of system changes that could affect survival
(potential confounders): community, ambulance service, age, gender, witnessed status,
initial rhythm, CPR initiated by citizen, CPR initiated by fire/police, time between
receiving the call and arriving on the scene, time between arriving on the scene and
arriving at the patient’s side, time between arriving at the patient’s side and leaving the
scene, and time between leaving the scene and arriving at the hospital. Stepwise logistic
regression analysis was performed to control for the possible confounding effects of these
indicators and to assess the effect of phase on survival. The primary outcome, survival to
discharge, was displayed graphically over time on a per month basis. The resultant
interrupted time series analysis was then used to evaluate the intervention for its effect on
the primary outcome. Run-in data were included for the time-series analyses only.
Differences between phases for other outcomes, patient characteristics, and treatment and
system characteristics were tested with the Wilcoxon rank-sum, chi square, Fisher’s
exact, or Student’s t test analyses, as appropriate.
Results
Between July 1, 1994 and June 30, 2002, 5,638 patients were enrolled in 17 study
communities. The 12-month Phase II period saw the enrolment of 1,391consecutive
patients (July 1, 1994 to February 28, 1998), and the 36-month Phase III period enrolled
10

4,247 patients (February 1, 1998 to June 30, 2002). Patients in each of the two study
phases were similar for important demographic characteristics, except for a greater
proportion of bystander-witnessed arrests and fewer EMS-witnessed arrests in Phase II
(Table 1). The EMS system responses were similar between the two phases (Table 2).
Higher proportions of fire/police CPR and fire defibrillation but lower proportions of
bystander CPR were noted in Phase III. Response time with a defibrillator in eight
minutes or less was maintained above 90 percent across the study phases (92.3 percent
vs. 93.7 percent; P=.08) as was the response interval for first crew on scene. As expected,
the implementation of advanced life support programs in Phase III increased on-scene
time (10.6 minutes vs. 24.6 minutes; P<.001).
The primary outcome, survival to hospital discharge, did not improve from Phase II to III
(five percent vs. 5.1 percent; P=.83) (Table 3). Secondary survival outcomes did improve:
return of spontaneous circulation (12.9 percent vs. 18 percent; P<.0001) and the
proportion of patients admitted to hospital (10.9 percent vs. 14.6 percent; P<.001).
Cerebral performance category score at hospital discharge was also unchanged between
study phases. Level 1, the highest level of the five-level scale, was achieved by 78.3
percent of patients in Phase II, compared with 75.9 percent in Phase III (P=.73). The
median health utilities index mark III score was unchanged between phases, indicating no
difference in health-related quality of life for survivors.
Survival to discharge was further assessed by multivariate and time series analyses.
Logistic regression analysis controlled for potential confounding variables (Figure 1 and
Table 4). Not surprisingly, younger age, bystander-witnessed arrest, bystander CPR, and
EMS response with a defibrillator in eight minutes or less were associated with better
survival. The study intervention variable, advanced life support in Phase III, was not
associated with a change in survival (odds ratio 1.1; 95 percent CI, 0.8-1.). Goodness of
fit for the model was 6.4 (P=.60) and the area under the ROC curve was 0.77.
Time series analysis evaluated the proportion of cases discharged alive over a 60 month
period with each community’s Phase III start date synchronized to month 0 (Figure 2).
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This analysis included the run-in period between the two study phases. The results
demonstrate no change in the primary outcome, survival to hospital discharge, from the
beginning of the Phase II rapid defibrillation system optimization through to the
completion of the Phase III advanced life support program implementation.
None of the clinically important subgroups, including initial rhythm ventricular
fibrillation or tachycardia, EMS-witnessed arrest, and EMS-witnessed ventricular
fibrillation, showed better survival in Phase III (Table 5). The only subgroup that showed
a trend towards better survival in Phase III was for EMS-witnessed ventricular fibrillation
(28.1 percent vs. 45.4 percent; P = 0.09).
Additional resources
y

American Heart Association ACLS Guidelines 2000

y

Society for Academic Emergency Medicine journal: Academic Emergency Medicine
Journal

y

American College of Emergency Physicians journal: Annals of Emergency Medicine

y

National Association of Emergency Medical Services Physicians’ journal: Prehospital Emergency Care

Further research
There are many research questions that are related to the current work. Randomized
controlled trials are needed to specifically evaluate the individual interventions that
contribute to survival gains, such as specific CPR, airway and vascular access techniques,
and specific drugs. The care of pediatric patients with cardiac arrest, trauma, and
respiratory distress remains to be studied.

12

Tables
Table 1. Characteristics of the 5,638 Study Patients
Phase II
(N=1,391)
68.9 (14.4)
936 (67.3)

Age in years (SD)
Male gender (%)
Community by population size (%)
<30,000 (N=1)
22 (1.6)
30,000-100,000 (N=6)
318 (22.9)
100,000-200,000 (N=5)
304 (21.8)
200,000-500,000 (N=4)
473 (34.0)
>500,000 (N=1)
274 (19.7)
Bystander-witnessed arrest (%)
649 (46.7)
EMS-witnessed arrest* (%)
119 (8.6)
Initial rhythm (%) (N=1357:4094) †
Ventricular fibrillation or tachycardia
470 (34.6)
Pulseless electrical activity
350 (25.8)
Asystole
527 (38.8)
*EMS indicates emergency medical services
†Number of patients in each phase for whom initial rhythm was recorded

Phase III
(N=4,247)
69.3 (14.6)
2,823 (66.5)

P Value
0.34
0.55

55 (1.3)
846 (19.9)
946 (22.3)
1,572 (37.0)
828 (19.5)
1,737 (40.9)
411 (9.7)

0.10
0.10
0.10
0.10
0.10
<.001
<.001

1,297 (31.7)
1,036 (25.3)
1,719 (42.0)

0.10
0.10
0.10

Table 2. Characteristics of the EMS System Response*

Bystander CPR (%)
Fire/police CPR (%)
Response in < eight minutes (%) (N=1,258:3,817)†
Defibrillation (%)
Fire defibrillated
Ambulance defibrillated
Endotracheal intubation
Attempted
Successful
Intravenous line insertion
Attempted
Successful
Mean time to treatment – minutes (SD)†
Call receipt to crew notified
Crew notified to vehicle stops
All, first crew on scene
Fire
Ambulance (basic life support)
Ambulance (advanced life support)
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Phase II
(N=1,391)
220 (15.8)
470 (33.8)
1,161 (92.3)

Phase III
(N=4,247)
612 (14.4)
1,679 (39.3)
3,576 (93.7)

149 (10.7)
414 (29.8)

523 (12.3)
1,217 (28.7)

<0.0001
<0.0001

…
…

3,848 (90.8)
3,605 (84.9)

<0.0001
0.80

…
…

3,767 (88.9)
3,354 (79.0)

<0.0001
<0.0001

1.0 (1.0)

1.2 (23.3)

0.76

4.4 (2.1)
5.1 (3.1)
5.7 (2.6)
…

4.4 (1.9)
5.1 (3.2)
7.6 (5.9)
6.9 (3.8)

0.95
0.49
<0.0001
0.53

P Value
<0.0001
<0.0001
0.08

Phase II
Phase III
(N=1,391)
(N=4,247)
Vehicle stops to patient’s side
2.4 (40.3)
1.4 (11.7)
Patient’s side to first analysis (N=816:2,053)‡
1.9 (1.4)
1.9 (1.8)
First analysis to shock delivered (N=386:1,033)‡
0.3 (0.2)
0.5 (1.2)
Patient’s side to depart scene
10.6 (40.4)
24.6 (48.9)
Depart scene to arrive hospital
4.4 (2.4)
5.1 (2.9)
* EMS indicates emergency medical services; CPR, cardiopulmonary resuscitation; and ellipses, not
applicable.
† EMS-witnessed cases excluded
‡Number of patients in each phase for whom the variable was recorded
Table 3. Survival and Functional Outcomes of All Patients During the 2 Study Phases*
Absolute
Phase II
Phase III
Increase
(N=1,391)
(N=4,247)
(95% CI)
Return of spontaneous circulation (%)
180 (12.9)
766 (18.0)
5.1 (3.0-7.2)
Admitted to hospital (%)
152 (10.9)
621 (14.6)
3.7 (1.7-5.7)
Survival to hospital discharge (%)
69 (5.0)
217 (5.1)
0.1 (-1.2-1.5)
Good cerebral performance (CPC score=level 1)
54 (78.3)
145 (75.9)
-Health Utilities Index
0.84 (0.5)
0.79 (0.5)
-Mark III score, Mean (IQR)
* CI indicates confidence interval; CPC, Cerebral Performance Category.

P Value
0.21
0.67
.0004
<0.0001
<0.0001

P Value
<0.0001
<0.001
0.83
0.73
0.67

Table 4. Survival of Clinically Important Subgroups*
Total Cases, No.
Phase II
Phase III
(N=1,391)
(N=4,247)
Community by population size
<30,000 (N=1)
30,000 to 100,000 (N=6)
100,000 to 200,000 (N=5)
200,000 to 500,000 (N=4)
>500,000 (N=1)
Bystander-witnessed arrest
EMS-witnessed arrest
Bystander CPR
First responder CPR (Fire/Police CPR)
Response < eight minutes
Initial rhythm
VF/VT
Asystole

Discharged Alive, %
Phase II
Phase III
(N=69)
(N=217)

P Value
(N=7,852)

22
318
304
473
274
649
119
220
470
1161

55
846
946
1572
828
1737
411
612
1679
3576

0
5.0
3.9
5.3
5.8
7.1
13.4
11.4
3.4
4.3

7.3
7.1
5.2
4.7
3.6
6.8
16.6
10.3
2.3
4.0

0.19
0.20
0.39
0.61
0.11
0.80
0.41
0.66
0.19
0.71

480
527

1339
1719

12.9
0.2

13.2
0.8

0.87
0.15
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Total Cases, No.
Phase II
Phase III
(N=1,391)
(N=4,247)
350
1036

Discharged Alive, %
Phase II
Phase III
(N=69)
(N=217)
1.4
2.4

Pulseless electrical activity
Witnessed VF
All witnessed VF (including EMS338
895
15.1
15.5
witnessed
Bystander-witnessed VF
306
809
13.7
12.4
EMS-witnessed VF
32
86
28.1
45.3
* EMS indicates emergency medical services; CPR, cardiopulmonary resuscitation; VF/VT, ventricular
fibrillation/ventricular tachycardia.

P Value
(N=7,852)
0.27
0.85
0.54
0.09

Table 5. Results of Logistic Regression Analysis of Factors Contributing to Survival*
Estimate

Odds
Ratio

95% CI
Lower Upper

Intercept
-4.12
Age < 75 years
0.24
1.6
1.2
2.3
st
Arrest witnessed by bystander (1 link)
0.75
4.4
3.1
6.4
nd
Bystander CPR (2 link)
0.83
3.7
2.5
5.4
rd
EMS response with defibrillator in < eight minutes (3 link)
0.61
3.4
1.4
8.4
Study phase III, advanced life support (4th link)
0.03
1.1
0.8
1.5
*CI indicates confidence interval; CPR, cardiopulmonary resuscitation; EMS emergency medical services.
The goodness of fit for the model was 6.4 (P=.60) and the area under the receiver operating characteristic
curve was 0.77.
Figure 1. Actual vs. Interrupted Time Series Model of Survival to Discharge from Phase II Rapid
Defibrillation to Phase III Advanced Life Support

Phase
Discharged
Alive
Phase II Forecast

Months
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Figure 2. Odds Ratios With 95% Confidence Intervals for Factors Associated With Survival to Hospital
Discharge After Adjustment by Logistic Regression Analysis

Age < 75
Bystander-Witnessed (1st link)
Bystander CPR (2nd link)
Response < eight min (3rd link)
Phase III advanced life support (4th
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ABSTRACT

is needed to determine the potential cause of this finding.
Key words: emergency medical services; prehospital;
staffing; cardiac arrest

Objective. To determine whether the number of advanced
life support–trained personnel at the scene of an out-ofhospital cardiac arrest (OHCA) was associated with return
of spontaneous circulation (ROSC) or survival to hospital
discharge. Methods. A retrospective database review using
Utstein-style reporting definitions was conducted in Milwaukee County. All adult (≥18 years of age) OHCA cases
of presumed cardiac etiology from January 1993 through December 2005 were eligible for inclusion in the study. Cardiac
arrests resulting from a drug overdose, suicide, drowning,
hypoxia, exsanguination, stroke, or trauma were excluded
from the study. Also excluded were cases in which no crew
configuration or responding unit was available, cases in
which no resuscitation effort was attempted, and cases in
which no time data were available. Return of spontaneous
circulation and survival to hospital discharge for OHCA patients treated by a crew with two paramedics were compared to those patients treated by crews with three or more
paramedics. Multivariable logistic regression was used for
the analysis and the results are reported as odds ratios (ORs).
Results. During the study period, there were 10,298 OHCAs
of cardiac etiology. Of those, 10,057 (98%) cases had sufficient data to be included in the analysis. There were 4,229
patients treated by two paramedics (9% survived to discharge), 4,459 patients treated by three paramedics (9% survived to discharge), and 1,369 patients treated by four or
more paramedics (8% survived to discharge). In the multivariable analysis, when referenced against crews with two
paramedics and controlled for factors that have a known
correlation with cardiac arrest survival, patients treated by
crews with three paramedics (0.83, 95% condidence interval [CI] 0.70 to 0.97, p = 0.02) and crews with four or more
paramedics (0.66, 95% CI 0.52 to 0.83, p < 0.01) were associated with reduced survival to hospital discharge. Return of
spontaneous circulation was not influenced by the number
of paramedics present. Conclusions. The presence of three or
more paramedics at the scene of OHCA was not associated
with improved survival to hospital discharge when compared to crews with two paramedics. Additional research
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INTRODUCTION
Cardiac arrest is considered a major cause of mortality in the United States, with estimates ranging from
300,000 to 500,000 deaths annually.1 Zheng et al. identified that approximately one-half of all cardiac arrests
occur outside the hospital and estimated that over time
this proportion would increase.2 Furthermore, survival
rates from out-of-hospital cardiac arrest (OHCA) are
low.3–7
Specific factors correlated with survival rates include
nonmodifiable circumstances such as witnessed arrest,
arrest in a public location, and the presence of ventricular fibrillation or pulseless ventricular tachycardia.8–10
Examples of modifiable treatment-related factors associated with improved survival include shortened response intervals, shorter collapse-to-shock intervals,
bystander cardiopulmonary resuscitation (CPR), and
CPR by fire or police personnel.11,12
Emergency medical services (EMS) provider level
of training is a modifiable treatment-related factor
that may also influence patient outcome. For example, Hoekstra et al. found that in systems that provide both automated external defibrillator–equipped
first responders and paramedic-level secondary responders, cardiac arrest patients receive defibrillation, intravenous access, endotracheal intubation, and
initial adrenergic drug therapy sooner than patients
do in systems that do not provide both levels of
responders.13 These findings indicate that a tiered response allows advanced life support (ALS) interventions to be accomplished sooner. Additional studies
have replicated the finding that a tiered response is
correlated with improved cardiac arrest outcome.14,15
These findings suggest that crew configuration may be
associated with improved cardiac arrest survival.
Several different EMS crew configuration staffing
models are commonly used to provide out-of-hospital
care in the United States. One common staffing configuration places two paramedics and an emergency
medical technician (EMT)-basic on each ambulance.
Another popular configuration places one paramedic
and one EMT-basic on each unit. Other staffing
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configurations may include either two or three
paramedics on each ambulance.16 However, there is
very little scientific evidence to guide municipal leaders and EMS system decision makers in determining
optimal ambulance staffing patterns. To date, the optimal number of paramedics has not been evaluated as
a specific factor in survival from OHCA. The purpose
of this study was to determine whether the number of
paramedics at the scene of an OHCA was correlated
with survival to hospital discharge. We tested the hypothesis that two or more paramedics at the scene of
OHCA would be correlated with a higher rate of survival to hospital discharge.

METHODS
This study was a retrospective database review of cardiac arrest patients treated by the Milwaukee County
EMS system from January 1, 1993, to December 31,
2005. The Medical College of Wisconsin Institutional
Review Board approved this study with a waiver of
informed consent.

Setting
The City of Milwaukee and surrounding communities combine to form Milwaukee County. Covering 242
square miles, Milwaukee County includes 19 municipalities and has a population of nearly one million
people. Community demographics and other characteristics have remained largely stable for the past
decade.
In 1973, Milwaukee County established a fire-based
EMS system that today includes both dual-trained
firefighter/EMT-basic and firefighter/paramedic personnel. Throughout the entire County, EMS units are
dispatched using a tiered-response model. Calls are
received by enhanced 9-1-1 public safety answering
points across the county and dispatched using an established protocol. In this response system, the closest unit is dispatched to a reported cardiac arrest. Depending on the location, first-response units may be
staffed with EMT-basic or paramedic personnel. The
initial unit dispatched may also be either a privately
owned ambulance or a municipally operated fire engine. First-response units are typically staffed by two
to four people who can be any level of response personnel from EMT-basic to paramedic, but usually are
all EMT-basic. Using this tiered-response model, having multiple paramedics on the scene of a critically ill
patient is not uncommon.
Advanced life support ambulances are simultaneously dispatched to cardiac arrests with the firstresponse units. These ALS units are staffed by at least
two paramedic-level responders, but can have more.
The first-response unit is normally on scene within 4
minutes and the ALS unit is on scene within 9 minutes,
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more than 90% of the time. Paramedic treatment of cardiac arrest is provided by protocol and direct medical oversight. The Milwaukee County EMS Education
Center provides initial and ongoing education of all
Milwaukee County paramedics. Medical direction is
provided by faculty in the Department of Emergency
Medicine at the Medical College of Wisconsin. They
ensure that training and subsequent patient care standards are uniform throughout the entire EMS system.
Patient care standards are updated a minimum of three
times per year and are consistent with American Heart
Association resuscitation guidelines.

Data Abstraction
Since 1992, all prehospital patient care records have
been added to a county-wide electronic database.
Utstein-style reporting definitions were used to search
the Milwaukee County EMS database for cardiac arrest cases from January 1993 through December 2005.17
During the study period, all cardiac arrest cases with
a presumed cardiac etiology in patients aged 18 years
and older were eligible for inclusion. Cardiac arrests
resulting from a drug overdose, suicide, drowning,
hypoxia, exsanguination, stroke, or trauma were excluded from the study. Also excluded were cases in
which no crew configuration or responding unit information was available, cases in which no resuscitation
effort was attempted, and cases in which no time data
were available.
In this study, ALS unit crew configuration was
the main independent variable. Using data abstracted
from the prehospital patient care records, cases were
categorized into three groups based on crew configuration of two, three, and four or more paramedics. If
a paramedic responded as part of the first response
unit’s crew, the paramedic was not counted as being part of the crew configuration. The independent
variable was categorized solely on the number of
paramedics present in the responding ALS unit crew.
Milwaukee County EMS operates with a minimum of
two paramedics on ALS ambulances. During the study
period, there were no cases treated by one paramedic.
The following variables were also abstracted from
the patient records as potential confounders: patient
age, gender, date, cardiac arrest location, bystander
CPR, presence of ventricular fibrillation or pulseless
ventricular tachycardia (as the initial, documented cardiac arrest rhythm), and whether the arrest was witnessed. Times were typically reported in the 24-hour
format. However, on reviewing the data, we found
that in some cases some or all of the times were documented using a 12-hour AM/PM format. To simplify the
analysis, any times that were recorded in the 12-hour
am/pm format were converted to a 24-hour format.
In cases missing the ALS unit on-scene time, the first
recorded ALS intervention time documented in the
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prehospital patient care record was used instead. Cases
missing cardiac arrest location and bystander CPR entries were conservatively adjusted to represent a nonpublic location and bystander CPR not provided. Additionally, if a witnessed arrest was not documented, it
was presumed to be nonwitnessed.
Time intervals were defined as follows. The defibrillation interval was defined as the elapsed time between EMS arriving at the patient and the first defibrillatory shock. The CPR interval was defined as
the elapsed period between the first patient contact by
EMS and the first recorded time that CPR was initiated
by EMS personnel. The ALS response interval was the
elapsed time from the initial 9-1-1 call to the first ALS
unit’s arrival on scene.
Admission to the hospital and vital status at discharge were acquired from the receiving hospital by
Milwaukee County EMS and included in the prehospital medical record database. Survival to hospital discharge was the primary outcome of this study. Neurologic status at discharge was not available. Secondary
outcomes included return of spontaneous circulation
(ROSC) in the field and survival to hospital admission.
A patient was considered to have experienced ROSC if
at any time during the field resuscitation a pulse rate
or blood pressure was recorded.

of continuous variables. First-order interactions were
evaluated. Results are reported as odds ratios. A p <
0.05 and a β = 80 were used to determine the statistical difference between groups. SAS version 9.1.3
software (SAS Institute, Cary, NC) was used for final
evaluation.
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Data Analysis
Descriptive statistics were used to describe the general characteristics of the study data and chi-square
and t-test were used to evaluate demographic differences between the study groups. Univariable logistic regression was also conducted to determine
crew configuration’s unadjusted influence on OHCA
outcome. Explanatory variables previously associated
with cardiac arrest outcome were selected to develop multivariable logistic regression models. Each
of the explanatory variables was entered into the
model using a stepwise forward method. The fit of
the models were evaluated with Hosmer-Lemeshow
tests. Graphic plots were created to assess linearity

RESULTS
During the 12-year study period, Milwaukee County
EMS responded to 265,333 requests for aid that required ALS services. Of those calls, 10,298 (4%) were
eligible for inclusion. Of the eligible cases, 191 (2%)
were deleted based on missing crew configuration or
responding unit documentation and 49 (<1%) were
deleted because of missing time data. One additional
case was identified as a duplicate and deleted. Times
were adjusted to a 24-hour format in 557 (5%) cases.
There were 212 (2%) cases missing data on cardiac arrest location or provision of bystander CPR entries.
The ALS unit on-scene time was missing in 56 (<1%)
cases. In total, 268 (less than 3%) of the cases were adjusted because of missing data. There were sufficient
data to analyze 10,057 (98%) cases.
Figure 1 depicts the aggregated outcome for cardiac
arrest patients by year in Milwaukee County from 1993
to 2005. During the study period the number of patients with OHCA stayed fairly steady, with a slight
decrease in the second half of the study period. Overall
survival also appeared fairly stable during the study
period. Cardiac arrest outcome percentages by year are
shown in Figure 2.
Table 1 compares the general characteristics using
categorical totals and frequencies for patients treated
by two paramedics, three paramedics, and four or
more paramedics. With the exception of the mean age,
initial cardiac rhythm, and time intervals, the groups
were statistically similar. While the mean ages were
statistically different between the groups, the clinical
significance was less remarkable.
A univariable logistic regression model was developed to analyze the crew configuration’s influence on

FIGURE 1. Cardiac arrest outcome by year in Milwaukee County. OHCA = out-of-hospital cardiac arrest; ROSC = return of spontaneous circulation.
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Frequencies of cardiac arrest outcome by year in Milwaukee County. ROSC = return of spontaneous circulation.

survival to hospital discharge, survival to hospital admission, and ROSC. Table 2 depicts the unadjusted
univariable logistic regression evaluating the crew
configuration’s influence on outcome. Crews with
three or more paramedics were not significantly associated with survival to hospital discharge, survival to
hospital admission, or ROSC when compared to crews
with two paramedics.
Multivariable logistic regression models were developed to analyze the crew configuration’s influence on
survival to hospital discharge, survival to hospital admission, and ROSC (Table 3). When adjusted for variables previously correlated with cardiac arrest survival
and referenced against crews with two paramedics, patients treated by crews with three paramedics (0.83,
95% confidence interval [CI] 0.70 to 0.97, p = 0.02) and
crews with four or more paramedics (0.66, 95% CI 0.52
to 0.83, p < 0.01) were associated with reduced survival to hospital discharge.
Table 4 depicts the logistic regression model for survival to hospital admission. In this model there was
no statistical association between survival and crews
with three paramedics. However, patients treated by
crews with four or more paramedics (0.85, 95% CI 0.74
to 0.98, p = 0.02) were associated with a lower survival
to hospital admission rate.

The model evaluating ROSC is shown in Table 5. The
crew configuration was not found to be statistically associated with ROSC. With the exception of the CPR interval in the ROSC model, reduced time intervals in
the multivariable models were statistically associated
with improved survival to hospital discharge, survival
to hospital admission, and ROSC.
The odds ratios shown in Table 3 indicate that survival to hospital discharge is influenced by a shorter
defibrillation interval (0.96, 95% CI 0.95 to 0.97, p <
0.0001), a shorter CPR interval (0.92, 95% CI 0.89 to
0.96, p < 0.0001), and a shorter ALS response time
(0.95, 95% CI 0.93 to 0.98, p < 0.001). This trend is also
apparent in the model predicting survival to hospital
admission. In the ROSC model, the CPR interval was
not significant. However, a reduced defibrillation interval and a shorter ALS response time were associated
with improved ROSC. These models indicate that by
reducing each interval by approximately 5%, the outcomes will improve.

DISCUSSION
This study considered the influence of crew configuration on OHCA survival and found that having

TABLE 1. General Characteristics of Cardiac Arrest Patients by Advanced Life Support Crew Configuration
Total Cases (N = 10,057)

Total Cases by Group
General characteristics
Age—mean ± SD, yr
Gender—% male
Arrest in a public location
Bystander CPR performed
VF/pulseless VT
Witnessed arrest
ROSC
Survival to hospital admission
Survival to hospital discharge
Time intervals
Defibrillation interval
CPR interval
ALS response interval

2 Paramedics

3 Paramedics

4(+) Paramedics

42.1% (n = 4,229)

44.3% (n = 4,459)

13.6% (n = 1,369)

65.9 ± 15.8
60.8% (2,570)
14.8% (626)
9.4% (397)
40.7% (1,723)
46.4% (1,962)
32.4% (1,372)
38.1% (1,610)
8.7% (368)
mm:ss ± (SD)
02:38 (06:08)
01:25 (03:12)
07:05 (02:44)

67.1 ± 15.3
61.5% (2,742)
15.1% (673)
8.3% (368)
49.9% (2,226)
47.2% (2,106)
32.3% (1,441)
39.2% (1,742)
8.7% (386)
mm:ss ± (SD)
03:06 (06:25)
00:43 (02:23)
06:44 (02:54)

66.3 ± 15.4
62.4% (853)
17.6% (241)
9.3% (128)
59.8% (818)
48.5% (664)
33.8% (463)
39.3% (537)
8.4% (115)
mm:ss ± (SD)
04:02 (06:56)
00:18 (01:36)
06:42 (02:59)

p-Value

<0.001
0.80
0.08
0.37
<0.0001
0.70
0.87
0.88
0.88
<0.0001
<0.0001
<0.0001

ALS = advanced life support; CPR = cardiopulmonary resuscitation; ROSC = return of spontaneous circulation; mm = minutes; SD = standard
deviation; ss = seconds; VF = ventricular fibrillation; VT = ventricular tachycardia.
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TABLE 2. Univariable Logistic Regression Model Predicting Outcome, Total Cases (N = 10,057)
Survival to hospital discharge (n = 869)
Two paramedics
Three paramedics
Four or more paramedics
Survival to hospital admission (n = 3,889)
Two paramedics
Three paramedics
Four or more paramedics
ROSC (n = 3,276)
Two paramedics
Three paramedics
Four or more paramedics

OR

95% CI

p-Value

1.00
1.00
0.97

0.86 1.16
0.76 1.22

0.97
0.77

1.00
1.00
0.96

0.94 1.11
0.84 1.10

0.61
0.54

1.00
0.98
1.00

0.90 1.07
0.87 1.15

0.64
0.99
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CI = confidence interval; OR = odds ratio; ROSC = return of spontaneous circulation.

more than two ALS providers did not increase the
likelihood of survival. These results appear counterintuitive, since it would seem that a greater number of providers would increase efficiency and quality of care. Studies have shown that there is a relationship between high-quality CPR and cardiac arrest
survival.18,19 Further, a 2005 study by Wik et al. found
that during out-of-hospital cardiac arrest, chest compressions were not delivered half of the time.20 Unfortunately, reliable measurement of the quality of CPR
during out-of-hospital cardiac arrest was not available
until several years ago and was not evaluated as part
of this study. However, in considering the effect of
multiple paramedics on scene, it is important to bear
in mind that they may, as suggested above, improve
the quality of CPR since more providers on the scene
would create more opportunity to rest and thus improve quality. But an alternate consideration is that
more paramedics on scene may lead to more ALS interventions’ being provided and actually decrease the
quality of CPR by increasing hands-off time. Therefore,
the effect of the presence of multiple paramedics on

CPR quality needs to be investigated further and is one
possible explanation for our findings.
Another possible explanation for our findings is the
recent questioning of the contribution of ALS interventions to prehospital outcomes. Recently, a consortium
of municipal metropolitan medical directors stated
that while ALS support overall can be lifesaving, it is
not clear which individual interventions contribute to
(or detract from) survival rates.21 When treating cardiac arrest patients, paramedics are trained to establish
intravenous access, administer several different medications, and place invasive airways.22 Having multiple
paramedics on scene may mean that these advanced
procedures are provided more rapidly, but if these interventions actually have no effect on outcome, then
perhaps that explains our finding of no association.
This would be especially true if these interventions increased hands-off time or decreased other aspects of
the quality of CPR. More research is needed to explore
these possible explanations.
As noted in Figure 1, regardless of the number
of paramedics present, survival to hospital discharge

TABLE 3. Multivariable Logistic Regression Model
Predicting Survival to Hospital Discharge

TABLE 4. Multivariable Logistic Regression Model
Predicting Survival to Hospital Admission

Effect

General characteristics
Patient age in years
Arrest in a public location
Bystander CPR performed
Initial rhythm of VF/VT
Witnessed arrest
ALS response
Reference: Crews with two paramedics
Crews with three paramedics
Crews with four or more paramedics
Time intervals (minutes)
Defibrillation interval
CPR interval
ALS response interval

OR

95% CI

p-Value

0.99
1.69
0.84
4.18
3.29

0.99 1.00
1.41 2.01
0.66 1.05
3.50 5.02
2.79 3.89

<0.001
<0.0001
0.12
<0.0001
<0.0001

1.00
0.83 0.70 0.97
0.02
0.66 0.52 0.83 <0.001
0.96 0.95 0.97 <0.0001
0.92 0.89 0.96 <0.0001
0.95 0.93 0.98 <0.001

A0LS = advanced life support; CI = confidence interval; CPR = cardiopulmonary resuscitation; OR = odds ratio; VF = ventricular fibrillation; VT =
ventricular tachycardia.

Effect

General characteristics
Patient age in years
Arrest in a public location
Bystander CPR performed
Initial rhythm of VF/VT
Witnessed arrest
ALS response
Reference: Crews with two paramedics
Crews with three paramedics
Crews with four or more paramedics
Time intervals (minutes)
Defibrillation interval
CPR interval
ALS response interval

OR

95% CI

p-Value

1.00
1.80
0.73
2.07
2.79

1.00 1.01
1.60 2.04
0.62 0.85
1.87 2.29
2.55 3.05

0.21
<0.0001
<0.0001
<0.0001
<0.0001

1.00
0.93
0.85

0.85 1.02
0.74 0.98

0.13
0.02

0.98
0.97
0.96

0.98 0.99
0.95 0.98
0.95 0.98

<0.0001
0.0001
<0.0001

ALS = advanced life support; CI = confidence interval; CPR = cardiopulmonary resuscitation; OR = odds ratio; VF = ventricular fibrillation; VT =
ventricular tachycardia.
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TABLE 5. Multivariable Logistic Regression Model
Predicting Return of Spontaneous Circulation
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Effect

General characteristics
Patient age in years
Arrest in a public location
Bystander CPR performed
Initial rhythm of VF/VT
Witnessed arrest
ALS response
Reference: Crews with two paramedics
Crews with three paramedics
Crews with four or more paramedics
Time intervals (minutes)
Defibrillation interval
CPR interval
ALS response interval

OR

95% CI

p-Value

1.01
1.12
0.94
2.58
1.99

1.00 1.01
0.99 1.26
0.81 1.10
2.33 2.87
1.82 2.18

<0.0001
0.08
0.44
<0.0001
<0.0001

1.00
0.91
0.90

0.83 1.00
0.79 1.04

0.05
0.15

0.98
1.01
0.98

0.97 0.98
0.99 1.02
0.96 0.99

<0.0001
0.36
0.002

ALS = advanced life support; CI = confidence interval; CPR = cardiopulmonary resuscitation; OR = odds ratio; VF = ventricular fibrillation; VT =
ventricular tachycardia.

remained stable throughout the study period. This
finding is surprising since it appears that even though
there was a medication change in the treatment protocol, changes to the American Heart Association guidelines, advances in abilities, training, equipment, CPR
performance, and variation in hospital care, survival
to hospital discharge remained stable during the study
period. This may indicate that we have not yet identified the factors that are crucial to improving survival
and that more research is needed to find the ideal treatment for cardiac arrest. This should include system
issues related to the provision of treatment and who
needs to be present on scene to provide the highest
quality of care.
The only factor included in our models that is not
consistent with previous research is bystander CPR
performance, which may be explained by a consistently low rate of less than 10% (Table 1). Because
we were conservative and analyzed any case that was
missing documentation of bystander CPR as not receiving bystander intervention, we may have biased
our results to the null and inadvertently caused our
finding of no association.
It is important to note that, as is shown in Table 1, crews with two paramedics treated fewer cardiac arrest cases with an initial rhythm of ventricular fibrillation or pulseless ventricular tachycardia
than crews with three or more paramedics. Yet the
unadjusted and adjusted odds ratios demonstrated
that two paramedics conferred a survival advantage.
This seems counterintuitive and may indicate an even
stronger association between crew size and survival.

LIMITATIONS AND FUTURE RESEARCH
This was a retrospective database review and is subject
to the limitations of this design. We had access only to
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the variables that were captured on the ALS medical
record and the outcome data that were reported to
EMS by the receiving hospitals. This may have limited our findings since only the available data were assessed. Other known and unknown confounders, such
as geographic variations and socioeconomic markers,
were not considered. Further, there were significant
differences identified between the study groups in
terms of mean patient age, initial cardiac rhythm, and
time to specific interventions. These differences may be
a source of confounding; however, logistic regression
was used to control for these differences and the associations were maintained.
This study spanned a period of 12 years, and the
different crew configurations were not equally distributed across the years. Although the addition of the
drug amiodarone was the only significant medication
change in protocol, changes in American Heart Association guidelines, advances in abilities, training, equipment, and CPR performance, and variation in hospital
care may have exerted some influence over time. However, when we included year of cardiac arrest in our
regression model, it was not found to be a significant
factor.
Reduced time intervals were found to be generally associated with improved outcome. However,
while the ALS response interval is calculated using
computer-generated dispatch center times, the defibrillation interval and the CPR interval were calculated using paramedic self-recorded times. These times
may be inaccurate and the accuracies may have differed between the study groups, given that more manpower on scene may have resulted in better time
documentation.
The Milwaukee County EMS system operates with
a minimum of two paramedics on ALS ambulances.
During the study period, no cases were treated by one
paramedic. A single paramedic’s influence on outcome
was not able to be evaluated. Additionally, the number
of EMT-basic and other first-responder personnel on
scene was not considered in this study.
Care should be taken when considering individual
system staffing levels on a broader basis. During the
study period, 10,298 cardiac arrests represented only
4% of the total calls for ALS service. Future studies
evaluating crew configurations in a prospective study
and considering staffing influence on other types of
emergency calls and disease processes may provide
greater insight into the optimal EMS staffing levels.

CONCLUSION
The presence of three or more paramedics at the scene
of OHCA was not associated with improved survival
to hospital discharge when compared with crews with
two paramedics. The reasons for this finding were not
identified and require further investigation.
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FOCUS ON CARDIAC ARREST
TIME TO FIRST COMPRESSION USING MEDICAL PRIORITY DISPATCH SYSTEM
COMPRESSION-FIRST DISPATCHER-ASSISTED CARDIOPULMONARY
RESUSCITATION PROTOCOLS
Lee M. Van Vleet, MHS, NREMT-P, Michael W. Hubble, PhD, MBA, NREMT-P
ABSTRACT

have not been evaluated. Objective. We sought to quantify
the TTFC of MPDS versions 11.2, 11.3, and 12.0 for all calls
identified as cardiac arrest on call intake that did not require MTMV instruction. Methods. Audio recordings of all
D-CPR events for October 2005 through May 2010 were analyzed for TTFC. Differences in TTFC across versions were
compared using the Kruskal-Wallis test. Results. A total of
778 cases received D-CPR. Of these, 259 were excluded because they met criteria for MTMV (pediatric patients, allergic reaction, etc.), were missing data, or were not initially
identified as cardiac arrest. Of the remaining 519 calls, the
mean TTFC was 240 seconds, with no significant variation
across the MPDS versions (p = 0.08). Conclusions. Following the removal of instructions for pulse check and MTMV,
as well as other minor changes in the MPDS protocols, we
found the overall TTFC to be 240 seconds with little variation across the three versions evaluated. This represents an
improvement in TTFC compared with reports of an earlier
version of MPDS that included pulse checks and MTMV instructions (315 seconds). However, the MPDS TTFC does not
compare favorably with reports of older, non-MPDS protocols that included pulse checks and MTMV. Efforts should
continue to focus on improving this key, and modifiable, determinant of cardiac arrest survival. Key words: emergency
medical dispatch; emergency medical services; prehospital;
paramedic; cardiac arrest; CPR

Introduction. Without bystander cardiopulmonary resuscitation (CPR), cardiac arrest survival decreases 7%–10%
for every minute of delay until defibrillation. Dispatcherassisted CPR (D-CPR) has been shown to increase the rates
of bystander CPR and cardiac arrest survival. Other reports suggest that the most critical component of bystander
CPR is chest compressions with minimal interruption. Beginning with version 11.2 of the Medical Priority Dispatch
System (MPDS) protocols, instructions for mouth-to-mouth
ventilation (MTMV) and pulse check were removed and a
compression-first pathway was introduced to facilitate rapid
delivery of compressions. Additionally, unconscious choking
and third-trimester pregnancy decision-making criteria were
added in versions 11.3 and 12.0, respectively. However, the
effects of these changes on time to first compression (TTFC)
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INTRODUCTION
Out-of-hospital cardiac arrest accounts for up to
400,000 deaths each year in the United States,1,2 and
emergency medical services (EMS) treats an estimated
170,000 cases of cardiac arrest annually.3 The importance of promptly delivered bystander cardiopulmonary resuscitation (CPR) is well established.4–6
Without bystander CPR, cardiac arrest survival decreases 7%–10% for every minute of delay until defibrillation7 ; moreover, the absence of early
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resuscitation.6,8–12 Unfortunately, bystander CPR is
delivered to only a minority of cardiac arrest victims13 ;
bystanders initiate CPR in less than one in four cases,
and for some racial and ethnic populations the rate of
bystander CPR is even lower.14 Thus, EMS systems still
face the problem of increasing the number of patients
receiving effective CPR prior to the arrival of trained
responders.
Emergency medical dispatch (EMD), the delivery of
medical care via telephone instructions provided by
trained 9-1-1 dispatchers, is one method that has been
adopted by high-performance EMS systems to improve rates of bystander CPR.15 Recognition of cardiac
arrest by EMD and provision of dispatcher-assisted
CPR (D-CPR) has been shown to increase the number
of victims receiving CPR prior to the arrival of EMS16
and has been specifically linked to increased rates of
survival.17,18 Other reports suggest that the most critical component of bystander CPR is the rapid delivery
of chest compressions with minimal interruption.19,20
When using the Medical Priority Dispatch System
(MPDS), the EMD process involves interrogation of
all callers during case entry to determine basic information such as telephone number, location, and chief
complaint. The system then directs the dispatcher to
the appropriate chief complaint protocol (card 9 for
cardiac arrest) for more specific questioning. In the
case of an adult cardiac arrest, the dispatcher then
moves on to a prearrival instruction protocol (card
C for adults) to guide the delivery of resuscitation
instructions. Beginning with version 11.2 of the MPDS
protocols, instructions for mouth-to-mouth ventilation (MTMV) and pulse check were removed and a
compression-first pathway was introduced to facilitate
rapid delivery of compressions. Later versions of
the protocol introduced unconscious choking and
third-trimester pregnancy decision-making criteria
(Fig. 1). However, the effects of these changes on time
to first compression (TTFC) have not been evaluated.
Given the importance of rapid initiation of chest
compressions for survival, we sought to quantify
the TTFC across these MPDS versions for all calls
identified as cardiac arrest on case entry that did not
require MTMV instruction.

sponders, and 225 advanced life support personnel;
in 2010, the EMS system responded to 78,880 medical emergencies. Emergency medical dispatchers certified by both the state office of EMS and the National Academies of Emergency Dispatch process all
emergency medical calls using the MPDS protocol.
All 9-1-1 calls are answered by either of two public
safety answering points, both using the same MPDS
protocol. Raleigh–Wake County Emergency Communications Center receives the vast majority of all 9-1-1
calls within the county and alone performs the ambulance dispatch function. A strong quality improvement
(QI) process has been identified as a key component
of successful EMD centers,15 and the Raleigh–Wake
County Emergency Communications Center is one of
less than 100 EMD Accredited Centers of Excellence
(ACE) worldwide; such accreditation demonstrates the
achievement of an exceptionally high level of protocol
compliance.21

Prehosp Emerg Care Downloaded from informahealthcare.com by Astellas Pharma US Inc on 09/05/13
For personal use only.

Van Vleet and Hubble

METHODS
This study received expedited approval from the Institutional Review Board at Western Carolina University.

Setting
Wake County, North Carolina, is a mixed urban/
suburban county encompassing 831 square miles with
a 2009 population near 897,000. The EMS system is
composed of 75 emergency medical dispatchers, approximately 1,500 basic life support firefighter first re-

Study Design and Sample
This study was a retrospective review of QI data
recorded for all out-of-hospital cardiac arrest calls
identified as such upon case entry by emergency
medical dispatchers at the dispatch center between
October 5, 2005, and March 31, 2010. The inability of
dispatchers and protocols to always accurately identify cardiac arrest has been examined previously in
several studies.18,22–26 However, for this study, only
cases identified as cardiac arrests by dispatchers at
case entry and receiving D-CPR were included. Any
calls in which the caller refused to perform CPR were
excluded, as were calls not identified as cardiac arrest
until after EMS arrival. Calls originally coded as
another chief complaint, such as seizure or breathing
difficulty, but later identified during the EMD process
as cardiac arrest were also excluded. Likewise, cases
calling for MTMV in the D-CPR schema were excluded
because of the inherent time delay to the initiation
of chest compressions. Other exclusions included
incomplete data and earlier protocol versions (Fig. 2).
Conversely, calls presenting barriers to effective delivery of D-CPR as identified by Hauff et al.13 and
Heward et al.24 such as foreign-language callers, difficulty positioning the patient, emotional distress, etc.,
were not excluded.

Data Collection
As part of the QI activities to ensure protocol compliance, a specially trained EMD QI coordinator27 retrospectively reviews the audio recording of each call
in which D-CPR instructions are delivered. During
this review the specific times for such markers as
call ring at 9-1-1, start of MTMV, and initiation of
chest compressions are manually recorded in an Excel
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FIGURE 1. (A, B) Prearrival instruction protocol C, Version 11.2, Cards 1 and 2 (protocol images used with permission of the National Academies
of Emergency Dispatch). (C, D) Substantive changes in version 11.3 prearrival instruction protocol C. (E, F) Substantive changes in version 12.0
prearrival instruction protocol C. CPR = cardiopulmonary resuscitation; MTM = mouth-to-mouth. © 2011 NAED. All Rights Reserved. Used
by permission of the National Academies of Emergency Dispatch.
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FIGURE 1. Continued.

TIME TO FIRST COMPRESSION IN EMD PROTOCOLS

245

246

PREHOSPITAL EMERGENCY CARE

APRIL/JUNE 2012

VOLUME 16 / NUMBER 2

Cases receiving
dispatcher-assisted
CPR (N = 778)
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Cases identified as cardiac arrest at case entry
(N = 693)

Received compression-first dispatcher-assisted
CPR instructions
(N = 519)

Exclusions
Earlier version of EMD protocol (n = 10)
Missing/incomplete data (n = 23)
Call initially identified as chief complaint other than
cardiac arrest (n = 52)

Exclusions
Cases meeting criteria for mouth-to-mouth
ventilation prior to compressions (n = 174)
• Under 18 years old
• Allergic reaction
• Drowning
• Hanging/strangulation
• Lightning strike
• Asthma attack
• Overdose/poisoning
• Severe trauma
• Suffocation
• Unconscious choking
• Toxic inhalation

FIGURE 2. Dispatcher-assisted cardiopulmonary resuscitation (CPR) cases and exclusions. EMD = emergency medical dispatch.

spreadsheet (Microsoft Corp., Redmond, WA). A single EMD QI coordinator performed this review across
the entire data-collection period ensuring consistency
in the data collection and recording.
This study examined the time interval from call
pick-up to the initiation of chest compressions for
each of these cases. ProQA software (Priority Dispatch
Corporation, Salt Lake City, UT) with MPDS protocol
versions 11.2, 11.3, and 12.0 was in use by the study
site during the data-collection period. The data were
stratified according to the MPDS protocol version in
place at the time of the call and any variations among
the different groups were examined. In addition,
beginning in May 2008 data were collected on the
identity of the individual dispatcher. During this
portion of the study period, versions 11.3 and 12.0 of
the MPDS protocols were used. Using these data, the
months of experience based on time of initial national
certification as an emergency medical dispatcher were
calculated for the individual dispatcher providing
D-CPR instruction for each cardiac arrest call.

Data Analyses
The primary outcome measure was TTFC for adult cardiac arrest cases across each of the MPDS protocol versions. Summary descriptive statistics were calculated
and the Kruskal-Wallis test was used to examine differ-

ences in TTFC across the three versions of the protocol.
Under the assumption that dispatcher experience may
potentially confound the TTFC, the overall relationship between TTFC and months of emergency medical dispatcher experience was analyzed using Pearson
correlation. Differences in TTFC between novice (12
months of experience or less) and experienced (greater
than 12 months) dispatchers were compared using Student’s t-test. All statistical tests were performed with
SPSS version 18 (SPSS, Inc., Chicago, IL).

RESULTS
A total of 778 cases were identified as cardiac arrest
during the EMD process across the study period. Of
these, 259 met exclusion criteria (Fig. 2), leaving 519
calls for analysis.
A Kruskal-Wallis test was conducted to evaluate differences in mean TTFC among the three protocol versions (11.2, 11.3, and 12.0). The overall mean (± standard deviation [SD]) TTFC was 240 (±68) seconds,
with little variation across the MPDS versions: 233
(±68), 244 (±68), and 248 (±67) seconds for versions
11.2, 11.3, and 12.0, respectively (p = 0.08) (Table 1).
The 90th percentile TTFC for all calls was 326 seconds,
with little variation in the cumulative frequency distribution across the versions (Fig. 3).
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TABLE 1. Mean Time to Chest Compression (in seconds)
MPDS Protocol
Version

11.2
11.3
12.0
All versions

N

Mean

Standard
Deviation

Minimum

Maximum

210
208
101
519

233
244
248
240

68
68
67
68

104
104
101
101

492
499
458
499
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MPDS = Medical Priority Dispatch System.

Of the subset of 235 calls with individual dispatcher
identities, the mean (±SD) of TTFC was 247 (±79) seconds and the mean (±SD) duration of dispatcher experience was 65 (±46) months. Overall, there was no
correlation between TTFC and dispatcher experience
(r = 0.02, p = 0.71), and there was no correlation when
the two different versions of the MPDS protocols were
analyzed independently (r = –0.01, p = 0.87, and r =
0.07, p = 0.41, for versions 11.3 and 12.0, respectively).
Furthermore, there was no experience-based difference
in TTFC, with a mean TTFC of 248 (±61) and 247 (±82)
seconds (p = 0.97) for novice versus experienced dispatchers, respectively.

DISCUSSION
Much discussion has focused on the potential benefit of compression-only CPR. Recent studies suggest

247
that this technique not only produces similar rates
of survival when compared with traditional CPR,28–30
but also is effective when employed in D-CPR.31
Additionally, the compression-only technique is also
more amenable to rapid telephone instruction.13,32,33
Of particular interest is the increased frequency of
bystander CPR and the reduced TTFC found with
the compression-only approach. Previous studies have
shown that compression-only instructions are completed more often than traditional D-CPR protocols
(81% vs. 62%).34,35 Furthermore, TTFC is 45 to 90 seconds less compared with traditional instruction,19,36–38
and rapid TTFC is considered to be a primary factor in
improving survival.17
Although bystander CPR is more likely to be performed with D-CPR,36 the collapse-to-CPR interval remains a key determinant of survival; CPR initiated
after 4 minutes of collapse is associated with poor
outcome.24,30,39,40 In their analysis of Tucson, Arizona,
and King County Washington, Valenzuela et al. found
that death was 1.1 times more likely with each minute
of delay from collapse to CPR or defibrillation.6 In addition, in a comparison with not receiving bystander
CPR, Holmberg et al. reported that bystander CPR initiated within 2 minutes after collapse resulted in an
odds ratio for survival of 8.3 versus 2.9 when CPR is
begun more than 2 minutes after initial collapse.5 Similarly, in a comparison with not receiving bystander

FIGURE 3. Cumulative frequency distribution for time to first compression across Medical Priority Dispatch System (MPDS) versions. EMD =
emergency medical dispatch; TTFC = time to first compression.
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CPR, Rea et al. reported an odds ratio of survival of
1.45 for those receiving D-CPR, and 1.69 for patients
receiving bystander CPR without D-CPR.17 They surmised that the difference in survival was primarily due
to the interval from collapse to CPR, where bystander
CPR was begun on average 2.0 minutes after collapse,
compared with 2.9 minutes when CPR was delayed
until D-CPR instructions were provided.
In an attempt to reduce TTFC, a compression-first
pathway was added to the D-CPR algorithm beginning with version 11.2 of the MPDS protocol. However,
despite the provision of this option, we observed a
small trend toward increasing TTFC with each successive version of the D-CPR protocols. While a 15-second
increase in TTFC is unlikely to be clinically significant,
the more concerning finding is that, regardless of
MPDS version, TTFC remains quite high, with mean
times from 3.9 to 4.1 minutes. Although these times
reflect a reduction in TTFC compared with the 4.6, 5.2,
and 5.5 minutes reported with earlier MPDS protocols
that included MTMV,24,41,42 these TTFCs are longer
than those reported by other authors using non-MPDS
protocols and, in some cases, considerably so. Among
non-MPDS studies that included MTMV, TTFCs
were reported by Culley et al. (2.3 minutes),40 Rea
et al. (2.9 minutes),17 and Hauff et al. (3.9 minutes),13
all of which compare favorably with our overall
compression-first pathway TTFC of 4.0 minutes. When
MTMV was omitted, Hallstrom et al. reported a time
savings of 1.44 minutes (2.75 vs. 1.31).38
Given the variation in times and techniques among
the reported TTFC data, it is currently impossible to
establish a benchmark for TTFC against which we can
compare our data. However, given that survival decreases by up to 10% per minute delay in CPR, our
results are concerning. Moreover, Dunford characterizes a time to complete CPR instructions of 2.4 minutes
as “unacceptable.”43 Thus, we can reasonably conclude
that a mean TTFC of approximately 4 minutes is hardly
ideal, and efforts should continue to be focused on improving this key, and modifiable, determinant of cardiac arrest survival.

sign did not consider. Factors specific to the caller include foreign-language callers, emotional distress, or
physical limitations, and are known to cause delays
in TTFC.25 Furthermore, there was no consideration of
factors specific to the dispatch center that may have exhibited a time-based effect such as time of day, system
activity level, or call center workload. We also did not
verify compliance with the EMD protocols, although
the ACE accreditation and strict QI process suggest
that protocol compliance would likely be high.
Our data set was limited to only the versions of
the MPDS system that included the compression-first
pathway. As a consequence, we are unable to benchmark the TTFC against prior MPDS versions used at
the study site. It is unknown whether there was indeed a reduction in TTFC following implementation
of the compression-first pathway. However, our TTFC
was lower compared with reports of earlier versions of
the MPDS protocols that lacked the compression-first
pathway, implying that some reduction in TTFC was
likely.22,37,38
Although we found a surprisingly lengthy mean
TTFC of 4 minutes with the MPDS compression-first
protocol, an alternative interpretation of our results is
that the prolonged TTFC is specific to our study site as
opposed to an intrinsic characteristic of the MPDS protocol. Although this interpretation cannot be refuted
by our study design, the dispatch center’s status as an
EMD ACE demonstrates an exceptionally high level
of protocol compliance and a commitment to continuous QI. Consequently, it is unlikely that factors unique
to our study site alone would be responsible for the
comparatively lengthy TTFC we observed. Nonetheless, our results should be confirmed by other MPDS
dispatch centers.
Finally, the lack of outcome data with which to correlate TTFC with survival may be viewed as a limitation
of this study. Although early CPR is a well-established
tenet in the treatment of cardiac arrest, future studies should explicitly quantify the relationship between
TTFC and cardiac arrest survival.

LIMITATIONS AND FUTURE RESEARCH

CONCLUSION

While the sensitivity of the MPDS protocol for detecting cardiac arrest has been examined previously,44,45
cardiac arrest calls that a dispatcher failed to identify
as such on case entry would not have been included in
our sample, and this reflects a limitation of our study
design.
Although we have identified lengthy delays between
call receipt and TTFC using the MPDS protocol, our
study design does not permit us to identify specific
causes for these delays. We were able to control for the
influence of dispatcher experience on TTFC, but other
factors may have influenced TTFC that our study de-

Following the removal of instructions for pulse check
and MTMV, as well as other minor changes in the
MPDS protocols, we found the overall TTFC to be
240 seconds, with little variation across the three versions evaluated. This represents an improvement in
TTFC compared with reports of an earlier version of
MPDS that included pulse checks and MTMV instructions. However, MPDS TTFC does not compare favorably with reports of older, non-MPDS protocols that
included pulse checks and MTMV. Efforts should continue to focus on improving this key, and modifiable,
determinant of cardiac arrest survival.
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