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Abstract
Objective: The goal of this search was to review the current literature regarding paramedic
triage of primary care patients and the safety of paramedic-initiated non-transport of
non-urgent patients.
Methods: A narrative literature review was conducted using the Medline (US National
Library of Medicine, National Institutes of Health; Bethesda, Maryland USA) database
and a manual search of Google Scholar (Google; Mountain View, California USA).
Results: Only 11 studies were found investigating paramedic triage and safety of non-
transport of non-urgent patients. It was found that triage agreement between paramedic
and emergency department staff generally is poor and that paramedics are limited in their
abilities to predict the ultimate admission location of their patients. However, these triage
decisions and admission predictions are much more accurate when the patient’s condition
is the result of trauma and when the patient requires critical care services. Furthermore, the
literature provides very limited support for the safety of paramedic triage in the refusal
of non-urgent patient transport, especially without physician oversight. Though many
non-transported patients are satisfied with the quality of non-urgent treatment that they
receive from paramedics, the rates of under-triage and subsequent hospitalization reported
in the literature are too high to suggest that this practice can be adopted widely.
Conclusion: There is insufficient evidence to suggest that non-urgent patients can safely
be refused transport based on paramedic triage alone. Further attempts to implement
paramedic-initiated non-transport of non-urgent patients should be approached with
careful triage protocol development, paramedic training, and pilot studies. Future primary
research and systematic reviews also are required to build on the currently limited literature.
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Introduction
Emergency department (ED) overcrowding has become a prominent issue across Canada.
After first being reported as an issue in the 1980s, ED overcrowding has worsened
continuously, causing a serious and systemic public health issue.1 The problem of ED
overcrowding is not limited to Canada, as it has been regarded as one of the most
prominent issues faced by EDs across the developing world, with countries such as the
United States, Australia, New Zealand, and the United Kingdom (UK) reporting
similar concerns.2

The root cause of overcrowding is that the patients entering the ED are outnumbering
the patients exiting the ED.2 This imbalance results in greater wait-times for patients and
increases the risk that a patient may leave the hospital without being seen by a medical
professional. Depending on the severity and complexity of the patient’s condition, failure to
receive care may lead to further deterioration and an increased risk of serious complica-
tions.3 In cities with multiple EDs, overcrowded EDs may divert ambulances to other
EDs, resulting in longer transport times that further increase the risk of patient
deterioration. Paramedics transporting patients to overcrowded EDs also may be required
to wait with the patient until the patient is seen by a physician, as regulations may
prevent paramedics from leaving a patient without direct transfer to another health care
professional. This requirement to stay with the patient means that an ambulance and its
paramedics would be unable to respond to another call until their current patient has
been accepted by the receiving facility.3,4
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Though the current literature suggests that overcrowding is
more so the result of hospital restructuring, ED closures, and ED
staff shortages that lead to a reduced capacity to treat and discharge
patients,2-5 there are still many reports in the literature that suggest
that non-urgent or “inappropriate” ED visits are a major cause of
ED overcrowding.3,6,7 As such, many health care administrators
and politicians have taken interest in reducing the number of non-
urgent patients seeking ED services. This interest has led to
policies designed to reduce non-urgent ED use, such as triaging
patients away from the ED at point of access and paramedic-
initiated non-transport of non-urgent patients.1,8 In the case of
non-transport, patients often are offered treatment in the field but
are denied transport to the ED. Some countries, such the United
States, already have implemented policies for transport refusal—
albeit to a very limited extent.8 However, before non-transport of
non-urgent patients becomes more widely adopted, it is important
to determine if paramedics can safely triage patients for non-
transport designation. The purpose of this narrative review was to
investigate the available English language literature concerning
paramedic triage and safety of paramedic-initiated non-transport
of non-urgent patients published since the year 2000.

Methods
The Medline (US National Library of Medicine, National Insti-
tutes of Health; Bethesda, Maryland USA) database was searched
using the keywords “paramedic” OR “prehospital provider” OR
“emergency medical technicians” OR the medical subject heading
(MeSH) term of “emergency medical technicians” AND “triage”
OR the keywords “triage” OR “non-transport.” The search was
limited to journal articles published from 2000 through 2015
in the English language. A manual search of Google Scholar
(Google; Mountain View, California USA) also was conducted
using the same limits and search terms, except “prehospital pro-
vider.” Titles and abstracts of the resulting articles were reviewed
for their relevancy to the safety and efficacy of paramedic triage for
primary care purposes. Articles were excluded if they included
patients triaged for rapid transport to specialized care (such as
stroke centers or major trauma units).

The Medline search resulted in 224 articles. After abstract
review, nine articles were deemed relevant and included for full-
text review. Google Scholar searches identified an additional two
articles that were included in the full-text review. Reviews of the
included articles’ reference sections revealed no additional relevant
articles. In total, 11 articles were included in the review and are
summarized in Table 1.

Results
Efficacy of Paramedic Triage
Only two studies were found investigating the application of
paramedic triage scales in the field, both of which were conducted
in Turkey. The first of these studies compared paramedic-assessed
triage scores using an unnamed four-level scale (emergency,
urgent, semi-urgent, and non-urgent) against the triage scores
assigned by emergency physicians.9 Although a specific triage scale
was not named in the study, each of the paramedic participants
had at least two years of experience working with the scale.
This study also investigated the agreement in triage between
paramedics and physicians, before and after the paramedics were
given a two-hour seminar on triage procedures. The researchers
found only slight agreement (κ= 0.317) between the paramedics’
and physicians’ scores before the triage seminar (n= 131).

Even after the seminar (n= 105), there was better, but still only
slight agreement (κ= 0.388) between these professionals.

The other Turkish study reviewed again compared paramedics
and physicians in terms of patient triage scores.10 However, in this
case, both the paramedics and physicians received a two-hour
training session on the use of the standardized Australasian Triage
Scale (ATS) and a different three-level triage scale. Over the
following week, paramedics and physicians triaged 731 patients
presenting to the ED. Agreement between the physicians and
paramedics was found to be fair (κ= 0.45) when using the ATS,
with paramedics under-triaging 16.7% and over-triaging 22.9%
of patients. Agreement also was found to be fair when using the
three-level scale (κ= 0.47), though paramedic under-triage and
over-triage were lower at 13.5% and 8.9%, respectively.

Although not triaged on a set scale, three available studies
published in the last 15 years were found investigating paramedic
predictions of patient’s required level of care. Of these three
studies, two were conducted in the United States and one was
conducted in Ireland. The oldest of the American studies was
conducted in 1999 and asked paramedics to predict whether their
patients would require a critical care bed (CCB), an acute care bed,
or would be discharged home.11 The researchers then compared
these predictions to the hospital records of each patient. Of the
411 patients included in the study, the agreement between the
paramedic’s predictions and the hospital records was only fair
(κ= 0.52). The researchers also calculated sensitivity, specificity,
positive predictive values (PPV), and negative predictive values
(NPV) for each level of care required and compared these values
for trauma and medical patients. Overall, paramedics were able to
correctly predict the level of care required 73.3% of the time
(sensitivity) and predict the level of care not needed 85.0% of the
time (specificity); while 76.6% of patients who were predicted to
require a particular level of care actually required that level of care
(PPV) and 82.6% of patients who were predicted to not require
a particular level of care actually did not require that level of care
(NPV). Interestingly, it also was found that sensitivity, specificity,
PPV, and NPV for paramedic predictions of care level were all
higher for trauma cases as compared to medical cases, and that the
agreement between paramedic prediction and hospital records was
higher for critical patients (κ= 0.67; good) than the overall level
of agreement.

The findings of the American study above were later replicated
by another American study conducted in 2001 using nearly
identical methods.12 Investigating 952 patients’ medical records,
this study found that paramedics were able to predict a patient’s
need for admission to a hospital bed (either acute or critical) with a
sensitivity of 62% and specificity of 89%, and with a 59% PPV and
90% NPV. Again, this study found higher sensitivity, specificity,
PPV, and NPV in predicting the need for a CCB as compared an
acute care bed, and for the admission of trauma patients as
compared to medical patients.

Further supporting the two American studies, a recently
published Irish study was conducted a bit differently, but with
similar results.13 In this study, advanced paramedics were asked to
predict hospital admission for their patients and compared the
predictions against hospital records. In terms of hospital admis-
sion, agreement between paramedic prediction and hospital
records was only slight (κ= 0.411; n= 859), with a sensitivity of
77% and specificity of 65%. However, the researchers went further
by breaking down the predictions by type of case and found that
there were much higher levels of agreement between paramedic

Prehospital and Disaster Medicine Vol. 31, No. 6

668 Refuse Transport of Non-Urgent Patients

https://doi.org/10.1017/S1049023X16000935 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X16000935


predictions and hospital records for emergencies related to
pregnancy, diabetes, neurology, pediatrics, shock, and burns as
compared to emergencies related to environmental conditions
(such as frostbite), seizures, anaphylaxis, and ventilation.

Finally, the only included Canadian study was conducted in
Halifax and involved nurses, physicians, and Advanced Life
Support (ALS) and Basic Life Support (BLS) paramedics
responding to a paper-based questionnaire.14 This questionnaire
had 42 scenarios (of which 41 were included in the analysis) and
five participants from each profession were asked to triage the
patients in each scenario based on the standardized Canadian
Triage and Acuity Scale (CTAS). The participants were not given
any specific CTAS training beyond the training required for their
profession, and each participant was given the same information
for each scenario. Although this study did not explicitly compare
triage agreement between physicians and paramedics, the
researchers found that inter-rater agreement between all partici-
pants (paramedics, nurses, and physicians) was good (κ= 0.77).
Breaking the agreement down by profession, it was found that
within-profession agreement was highest among the physicians
(κ= 0.82; very good), followed by the nurses (κ= 0.80; good),
BLS paramedics (κ= 0.76; good), and ALS paramedics
(κ= 0.73; good). The researchers also found that agreement was
highest for patients assessed as CTAS I—the highest level,
denoting a patient requiring resuscitation. Unfortunately, the
researchers did not present kappa values for between-profession
agreement, as it would have been interesting to see how well the
physician or nurse groups agreed with the triage assessment made
by either of the paramedic groups.

Safety of Patient Non-Transport
All but one of the studies found investigating paramedic refusal of
transport were conducted in the United States, with the exception
being conducted in the UK. Of the American studies, only one
was positive regarding paramedic refusal of transport. Conducted
in 2003 and 2004, this study investigated the safety of paramedic
refusal of transport for pediatric patients.15 Paramedics used a
protocol to assess each pediatric patient and determined if the
patient would be transported to an ED emergently, urgently, or
not transported at all. However, in the case of the latter decision,
consultation had to be made with a medical oversight physician.
All patients who were not transported were followed-up with a
telephone call to determine the outcome of the child’s condition.
Of the 5,336 pediatric patients who accessed paramedic services,
13.1% were triaged as non-transport by the paramedics. Of these
patients designated for non-transport, 2.0% were upgraded to
urgent transport by the medical oversight physician and 2.4%
were hospitalized for acute conditions. Despite these instances
of under-triage, the researchers found that parents were overall
very satisfied with the non-transport system—even among parents
of children who were hospitalized. Based on these findings, the
researchers concluded that the system of pediatric non-transport
used here was safe and effective, and that the system could be
adopted by other communities with strong primary care services.

Although the previously mentioned study reported a strong
benefit of paramedic non-transport among pediatric patients,
none of the other American studies found were supportive
of paramedic refusal of transport. One such study did not ask
paramedics to refuse transport for any patients, but did ask them to
assign triage values to all of their transported patients over a
six-month period from 1998 through 1999.16 All paramedics were

trained to use a four-level triage scale, ranging from the patient
requiring advanced life-saving transport to requiring no further
evaluation. Paramedic assigned scores were compared to the
hospital records for each patient and were assessed by a physician
panel. Of the 1,180 patients triaged, it was concluded that the
paramedics were able to determine the necessity of ED treatment
with 89.7% sensitivity and 36.5% specificity, and with 85.9% PPV
and 45.0%NPV. Furthermore, inter-rater agreement rated against
the physician panel’s triage scores was only slight (κ = 0.282),
with the physician panel finding that 8.4% of patients were under-
triaged as not requiring ED services. The paramedics attributed
under-triage to paramedic misuse of the guidelines, insufficient
guidelines, and patient conditions that were not apparent to the
paramedic during initial assessment. Based on these results, the
researchers concluded that more comprehensive triage guidelines
are required to ensure patient safety.

Another American study, using similar methods as the pre-
vious study, also found similar results.17 Following a four-level
triage scale, paramedics were asked to determine the necessity of
patient transport over a one-year period from 1997 through 1998.
The paramedics triaged 1,433 patients at the scene and trans-
ported them to the ED regardless of triage level. Comparison of
triage scores with ambulance reports found that paramedics were
able to triage patients with 94.5% sensitivity and 32.8% specificity.
However, 10.8% of patients who were triaged as not requiring an
ambulance had a critical event necessitating ambulance transport
at some point during their care. Again, it was concluded that
under-triage mostly was attributable to paramedic misuse of the
guidelines and insufficient guidelines.

The last of the American studies reviewed was different in
that it investigated the outcomes of patients who actually were
refused transport by paramedics.18 In the studied city, there were
mandatory transport guidelines in place that required paramedics
to transport patients meeting the guideline criteria. However, if a
patient did not meet the criteria and was deemed non-urgent, the
paramedics were required to refuse patient transport and a third
party ambulance provider was requested for patient transport. Of
the 1,894 total patients assessed by paramedics in a one-month
period in 2001, 47.8% were not transported. Of those who were
not transported, 310 participated in the study’s survey and
33.9% were refused transport by the paramedics (rather than
self-refused). Of the patients who were refused transport by the
paramedics, 23.8% actually met the minimum guidelines for
mandatory transport, and 45.7% sought ED care anyway.
Furthermore, 9.5% of patients denied transport by paramedics
were later admitted to hospital with an average six-day length-
of-stay. As a result of this study, the researchers called for a
re-evaluation of the city’s mandatory transport guidelines that
had been in place since 1983 and recommended that paramedics
be required to participate in continuing education in an attempt
to improve outcomes.

Finally, the only UK study included in this review also inves-
tigated a real-world application of paramedic-initiated transport
refusal.19 This four-month study conducted in 2000 utilized case-
control methods to determine the utility of a set of protocols that
were developed to allow paramedics to treat patients at the scene
and discharge them for referral. One group of paramedics was
trained to use the new protocols, while the other group was asked
to continue operations as normal. Effort was made during the
dispatch process to ensure that there was a comparable distribution
of illnesses between the case (trained to use the protocols) and
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control groups. Medical records and survey data were collected
from patients who were not transported. Despite the differences in
training, no significant difference in non-transport rates were
found between the case and control groups (37.1% and 36.3%,
respectively). Furthermore, 5.4% of case and 6.2% of control
patients who were not transported were admitted to hospital
within two weeks of their original assessment. For the intervention
group, 60% of these cases were under-triaged (3.2% of total
non-transported cases). The researchers also found that, of the
potential cases where the protocols could have been used,
paramedics only used the protocols for 59.1% of cases. However,
despite the lack of difference in non-transport rates and poor
implementation of the protocols, it was found that non-
transported patients were significantly more satisfied with the
amount of advice given to them, the clarity of advice given to
them, felt more reassured, and were more satisfied by the protocol
trained paramedic crew than the control group.

Discussion
Overall, paramedics do not seem adept at making triage assess-
ments that align with physician-recorded triage levels, at least
in terms of the scales used in the above presented studies.
Furthermore, it seems that paramedics are not very successful in
predicting the admission location, and therefore level of hospital
care, required by their patients. However, it does seem that para-
medics are more capable of making accurate triage decisions and
admission predictions when the patient’s condition is the result of
trauma, or if the patient requires critical care services. Cummins
et al.13 commented on this tendency, noting that paramedics
are trained to quickly assess a situation to determine the most
appropriate level of care required in that particular moment, not
the patient’s diagnosis or how the patient’s condition will develop
once presented to the ED. Nurses and physicians in the ED, on
the other hand, are able to base their judgement on the patient’s
past medical history and other tests that are not available to
paramedics in the field. Furthermore, paramedics are trained for
and commonly encounter only a subset of patients who normally
would present to an ED.

In regards to the literature investigating the safety of
paramedic-initiated refusal of transport for non-urgent patients,
there is very little evidence to suggest that paramedics are able to
safely refuse patient transport to the ED, even with protocols and
training in place. The only study reporting an acceptable level of
safety in paramedic-initiated non-transport was conducted with
pediatric patients and required that paramedics consult with a
medical oversight physician in every instance where non-transport
was indicated. Furthermore, it was stipulated that such a system
would only work in a community with adequate primary care
services and with paramedics well-trained in pediatric assess-
ment.15 The other reviewed studies faced challenges associated
with high levels of under-triage, insufficient paramedic adoption
of the necessary protocols, and inadequate protocols that did not
encompass all situations with the necessary level of detail. Based
on these challenges, there is the potential to improve the safety of
non-transport through the better uptake of standardized and
well-developed protocols.

Successful triage also requires a certain level of judgement that
is best obtained through experience,20 and paramedics tend to be
trained and have experience in rapid assessment of high acuity
cases.13 This could explain why the studies reviewed here found
that paramedics were more successful in determining the critical

care needs of their patients as opposed to the level of care needed
by less urgent patients. Nevertheless, it is extremely difficult to
generalize one successful case of paramedic triage to another
community, as variations in paramedic education and experience
hamper the transferability of triage protocols.

Balancing Under-triage and Over-triage
Under-triage, triaging a patient as requiring less urgent care than
they actually do, and over-triage, triaging a patient as requiring
more urgent care, are linked intrinsically through a balancing act
between sensitivity and specificity of a particular triage method.
Given the complexities and nuances involved in prehospital
triage—or any form of triage for that matter—it practically is
impossible to eliminate both under-triage and over-triage.16,21

Even if comprehensive triage protocols were developed and
paramedics were completely sound in their judgement, there
would still be underlying medical conditions specific to each
patient that a paramedic would have little ability to assess with the
resources available.

In general, it can be said that under-triage is the most dan-
gerous of the dichotomy between under-triage and over-triage.13

If a patient is under-triaged, there is the potential that the patient’s
condition could go unnoticed and that the necessary treatment
would not be received, leading to adverse health outcomes and
potential litigious ramifications.17,20 In order to balance under-
triage and over-triage, the American College of Surgeons
(Chicago, Illinois USA)22 has suggested that trauma triage
guidelines be retooled in order to maintain an under-triage rate of
less than five percent, even if this necessitates increasing the rate
of over-triage. Though this five percent under-triage target has
been cited numerous times in the literature,13,21,23 the decision as
to what constitutes an acceptable level of under-triage may depend
on the context of the implementation and the willingness of
stakeholders to assume responsibility for under-triaged patients.

The issue of under-triage becomes even more important when
discussing it in the context of paramedic-initiated refusal of
transport. In situations where transport refusal is an option, under-
triaged patients risk being left behind with little or no medical
intervention. Although none of the reviewed studies reported
death resulting from paramedic non-transport, there were docu-
mented events of subsequent patient hospitalization.15,18,19 Again,
in situations like these, it is important to determine what level of
under-triage is acceptable. However, with studies suggesting that
non-urgent patients do not cause ED overcrowding and consume
few ambulance resources,24 it may be more important to determine
if it is even worth risking any level of under-triage at all. It seems
that the potential cost-savings from paramedic-initiated refusal
of transport would be minimal at best, which means that any
financial benefits could be lost with even one lawsuit stemming
from a case of under-triage.24

Limitations
This review is limited by its narrative structure. Although care and
attention were placed in selecting relevant literature, this review
did not follow a systematic methodology. As such, it is possible
that some relevant primary literature was excluded unintentionally
from this review. For this reason, the current review should be
interpreted as a general overview of the current literature regarding
the triage efficacy of paramedics and the safety of paramedic-
initiated non-transport of non-urgent patients. Future systematic
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reviews are required to attain a comprehensive understanding of
this issue.

Another major limitation of this review is the scarcity of
available literature investigating paramedic triage and safety of
non-transport for non-urgent reasons. Although this review was
open to world-wide English language literature and included a
15-year span, only 11 relevant articles were found. Given the
diversity of paramedic training and triage systems used world-
wide, generalizations based only on these 11 articles cannot be
applied widely. Future studies should continue to expand this
knowledge-base by including more triage systems and different
levels of paramedic training.

Conclusion
There is insufficient evidence in the literature to suggest that
patients can safely be refused transport based on paramedic triage

alone. Any future efforts to implement paramedic-initiated refusal
of transport should ensure that rigorous triage protocols are
developed and that paramedics have been provided with the
education needed to implement the protocols. It also is imperative
that policy makers consider what is an acceptable level of under-
triage and over-triage for their particular protocol implementation,
and they should strive to meet these goals through pilot studies
and continuous monitoring. This especially is important
when considering the implementation of a paramedic-initiated
transport-refusal protocol, as any level of under-triage may be
unacceptable. Considering the very limited potential of non-
transport practices reducing costs and ED overcrowding,
any small error in the protocol or its execution could result in
serious consequences. In the case of paramedic-initiated non-
transport of non-urgent patients, the risk may outweigh the
potential rewards.
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Authors
(Year) Objectives Sample and Setting Methods Major Findings

Cummins
et al.
(2013)13

To determine if paramedics can
predict diagnosis and
admission status of patients.

748 cases for diagnostic
predictions and 859 for
admission predictions.

Advanced paramedics
(ALS).

Ireland.

Paramedics provided clinical diagnosis and
predicted admission status.

Paramedic responses compared with emergency
physician through chart review.

Diagnoses agreed in 70% of total cases.
Admission status agreed in 70% of total cases (77%
sensitivity, 65% specificity; κ=0.411).

Agreement highest in categories of pregnancy
(100%), diabetes (90%), neurology (90%),
pediatrics (86%), shock (85%), and burns (83%).

Agreement lowest in categories of seizures (55%),
anaphylaxis (0%), ventilation (0%), and
environmental emergencies (0%).

Haines
et al.
(2005)15

To determine the outcome of
pediatric patients refused
transport by paramedics.

5336 pediatric patients.

EMT-paramedics (ALS).

United States.

Paramedics determined if patient required
emergent, urgent, or no transport.

Parents of non-transported patients were
followed-up by telephone interview.

13.3% of patients designated as non-transport by
EMTs.

2% of those designated non-transport by
EMTs were determined to require transport by
medical oversight physician.

98% of parents of non-transported patients reported
child’s condition improved, 0% reported
deterioration.

2.4% of non-transported patients were later
hospitalized.

Parent median satisfaction with non-transport
process 5 out of 5 (very satisfied).

Kahveci
et al.
(2012)10

To determine agreement in
triage scores between
paramedics and emergency
residents.

731 patients older than 16
reporting
to ED.

BLS-paramedics.

Turkey.

Paramedics and emergency residents both given
2-hour training session on 3-level triage scale
and the ATS.

Both groups triaged patients attending ED based
on both scales.

Agreement between groups compared.

For 3-level scale – agreement between residents and
paramedics fair (κ=0.47), 13.5% paramedic under-
triage rate, 8.9% over-triage rate.

For ATS – agreement fair
(κ= 0.45), 16.7% under-triage rate; 22.9% over-
triage rate.

Levine
et al.
(2006)12

To determine if paramedics can
predict patient admission
status and location of
admission (ICU or ward).

952 patients transported
by paramedics.

EMT-paramedics (ALS).

United States.

Paramedics predicted if patient required hospital
admission, and if so, if they required ICU or
acute care ward admission.

Paramedic predictions compared to medical
records.

Overall prediction of admission to any area of hospital
– 62% sensitivity, 89% specificity, 59% PPV, 90%
NPV.

Prediction of admission to ICU – 68% sensitivity, 96%
specificity, 50% PPV, 98% NPV.

Prediction of admission to acute care ward – 36%
sensitivity, 91% specificity, 40% PPV, 89% NPV.

Prediction of medical (non-trauma) patient admission
(all areas) – 53% sensitivity, 86% specificity, 60%
PPV, 81% NPV.

Prediction of trauma patient admission (all areas) –
71% sensitivity, 91% specificity, 60% PPV, 94% NPV.

Manos
et al.
(2002)14

To determine agreement in
triage scores within
professional groups.

41 real-world case
scenarios.

5 BLS paramedics.
5 ALS paramedics.
5 Emergency nurses.
5 Emergency physicians.
Canada.

All groups triaged patients in the case scenarios
based on the CTAS.

Agreement within groups compared.

Overall agreement (all groups pooled) was good
(κ= 0.77).

Agreement within physician group very good
(κ= 0.82), nurse group good (κ = 0.80), BLS group
good (κ =0.76), ALS group good (κ =0.73).

Agreement for all groups highest for most severe
triage level (CTAS I).
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Pointer
et al.
(2001)16

To determine agreement in
triage scores between
paramedics and emergency
physicians.

1180 patients transported
by paramedics.

Paramedics (ALS).

United States.

Paramedics trained to use internally developed 3-
level triage scale for 30 minutes.

Paramedics triaged patients based on the scale.
Paramedic triage scores compared to scores
assigned by panel of emergency physicians
through chart review.

Agreement between emergency physicians and
paramedics slight (κ =0.282), 89.7% sensitivity,
36.5% specificity, 85.9% PPV, 45.0% NPV.

For 23.9% of under-triaged cases, paramedics
correctly followed the triage guidelines.

For 28.3% of under-triaged cases, the triage
guidelines were inadequate.

Price,
Hooker,
Neubauer
(2005)11

To determine if EMS personnel
can predict patient admission
status and location of
admission (CCB or floor bed).

411 patients transported
by EMS personnel.

EMTs (BLS).

Paramedics (ALS).

United States.

Paramedics predicted if patient would be
discharged home, admitted to a CCB, or a floor
(acute care) bed.

Paramedic predictions compared to medical
charts.

Overall agreement between EMS prediction and
actual disposition was fair (κ =0.52), 73.3%
sensitivity, 85.0% specificity, 76.6% PPV, 82.6%
NPV.

Agreement for CCB (critical care) was good (κ
=0.67), 78.0% sensitivity, 93.5% specificity, 76.6%
PPV, 96.2% NPV.

Prediction of admission to floor – 48.5% sensitivity,
48.5% specificity, 50.0% PPV, 83.8% NPV.

Prediction of discharge home – 82.6% sensitivity,
76.6% specificity, 85.9% PPV, 73.3% NPV.

Sensitivity, specificity, PPV, and NPV all higher for
trauma cases than medical (non-trauma) cases for
all areas of admission (values reported in original
article).

Pringle
et al.
(2005)18

To determine the outcome of
patients refused transport by
EMTs (and self-refusal).

1894 patients assessed by
paramedics.

310 patients participated
in telephone interviews.

EMTs-basic (BLS).

United States.

Studied city already had transport guidelines
allowing non-transport of patients.

Review of records for all patients who contacted
EMS.

Patients who were refused transport by EMTs
were followed-up by telephone interview.

47.8% of all patients were not transported (either self-
refusal or EMT-refusal).

33.9% of interview participants were refused
transport by EMTs.

23.8% of those refused transport by EMTs actually
met criteria for mandatory transport.

56.2% of those refused transport by EMTs sought
physician care anyway, 81.4% in the ED and 69.5%
received a change of medical care or procedure.

9.5% of those refused transport by EMTs were
admitted to hospital with 6-day average length-of-
stay.

Sarikaya
et al.
(2004)9

To determine agreement in
triage scores between
paramedics and emergency
physicians.

236 patients reporting to
ED.

EMT-paramedics
(unreported training
level) with 2 years of
experience.

Turkey.

Paramedics given 2 hours of training to use 4-level
scale (unnamed scale).

Paramedic triage scores compared to emergency
physician triage scores before and after training.

Before training – slight agreement between
paramedics and emergency physicians triage
scores (κ =0.317).

After training – slight agreement in triage scores
(κ =0.388).
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Authors
(Year) Objectives Sample and Setting Methods Major Findings

Schmidt
et al.
(2000)17

To determine if paramedics
could safely determine the
immediacy of patient transport
to the ED.

1433 patients assessed by
paramedics in the field
then transported to the
ED.

EMT-basic (BLS).
EMT-intermediate (ILS).
EMT-paramedics (ALS)
(90.5% of participating

EMTs at this level).
United States.

Protocols developed allowing paramedics to
classify patients as needing ambulance, need
alternate transport to ED, need physician
referral, or only need treatment at the scene.

Paramedics used protocol to triage patients at
scene, but still transport all patients to ED.

Ambulance reports reviewed and compared to
paramedic responses.

21.3% of patients triaged as not requiring ambulance
transport by EMTs.

10.8% of patients triaged as not requiring ambulance
transport had a critical event that warranted
ambulance transport.

51% of patients triaged as requiring ambulance
transport had a critical event that warranted
ambulance transport.
94.5% sensitivity, 32.8% specificity for the protocol
overall.

Snooks
et al.
(2004)19

To develop and evaluate
protocols allowing
paramedics to treat and refer
patients at the scene.

788 patients; 251
intervention patients
(new protocol), 537
control patients
(standard protocol).

EMTs.

Paramedics.

United Kingdom.

Protocols were developed allowing paramedics to
treat and refer certain patients at the scene.

One ambulance station trained to use new
protocol; another station instructed to continue
using standard protocol.

Patients not transported (from either group) were
followed-up by telephone interview and medical
record review.

Patients transported to the ED in intervention
group were followed-up by medical record
review.

No significant difference in proportion of patients not
transported between intervention (37.1%) and
control groups (36.3%).

5.4% of intervention and 6.2% of control patients left
at home were later admitted to hospital within
2 weeks – 60% of these were triaged incorrectly.

59.1% of patients eligible to be treated under new
protocol were done so by paramedics.

38.7% of patients transported to ED in treatment
group were discharged with minor or no treatment.

Intervention patients significantly more likely than
control group to report receiving right amount of
advice, reassurance from advice, clear advice
about when to get more help, and generally more
satisfied with the crew.
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PPV, positive predictive value.
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