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Abstract
Objectives—To evaluate the safety and
reliability of two priority dispatch systems
operated by ambulance services in the
UK.
Methods—Using data collected from the
dispatch systems of two ambulance serv-
ices, the patient report forms completed
by the ambulance crew at the scene, and
the records of the receiving accident and
emergency (A&E) departments, a strati-
fied random sample of 600 emergency 999
calls received in each area were assessed
by a five member “expert” panel. Those
exceptional cases where the priority as-
signed by the dispatch system was low and
that of the panel was high were reviewed in
detail.
Results—The panel judged that there were
just four cases taken to the A&E depart-
ment who were assigned a low priority by
the systems but which in their opinion
warranted a high priority (serious head
injury; child with meningococcal menin-
gitis; cardiac arrest; unconscious in the
street after hypoglycaemia). Underpriori-
tisation could not have been avoided in
only one case (cardiac arrest), which
resulted from misinformation from the
caller. The estimated risk of serious
underprioritisation was one in 2200 emer-
gency calls.
Conclusion—The Department of Health
ambulance service performance stand-
ards steering group’s recommendation
that low priority C calls should be re-
sponded to “as soon as possible” rather
than “immediately” should be imple-
mented. The risk of serious underprioriti-
sation of calls that should have been
assigned a high priority would be far out-
weighed by the reduction in risk for the
one in three patients with high priority
conditions who continue to be responded
to in over eight minutes.
(Pre-hospital Immediate Care 1999;3:71–75)
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During recent years there have been several
significant changes in emergency ambulance
services including a 4% increase each year
since 1987 in the volume of patients carried to
hospital by emergency “999” ambulance, the
implementation of an emergency ambulance
service operating paramedic units, and the
development of new system technologies such
as priority dispatch.

Against this background the Department of
Health recently undertook a review of ambu-
lance response time standards.1 These stand-
ards, developed in 1975 by Operational
Research Consultants and often referred to as
“ORCON standards”, had been for a 14
minute (urban) or 19 minute (rural) response
to emergency 999 calls in 95% of cases, and
within eight minutes in 50% of cases, irrespec-
tive of how critical the incident was. The ineq-
uity of a diVerent standard for urban and rural
services reflected the fact that these standards
had been derived in the light of what was
achievable rather than what was desirable.

The new standards recommended by the
Department of Health steering group were for
a response to 90% of potentially life threaten-
ing incidents (A calls) within eight minutes, to
95% of serious incidents (B calls) within 14 or
19 minutes, and response “as soon as possible”
to other (C) calls. These recommendations
depended for their implementation on the use
of priority dispatch systems able to safely and
reliably categorise emergency 999 calls as A, B,
or C.

Priority dispatch systems link the type of
response required to medical need by the use
of structured protocols and systematic ques-
tioning of the caller. They may lead to a more
eYcient use of resources. For example, ambu-
lances may not be dispatched immediately to
calls assigned a “low” priority when no cover is
available and this can release ambulance
resources to respond more quickly to calls
assigned a higher priority. In addition, priority
dispatch systems can assign the type of crew
required (advanced life support or basic life
support), though currently this is of little
relevance in the UK since all or nearly all
ambulance crews have advanced life support
skills. Control staV can also provide pre-arrival
advice and instructions to callers. The major
challenge is to minimise the risk of inappropri-
ate underprioritisation of calls. The results of
an independent study examining the safety and
reliability of two diVerent priority dispatch sys-
tems operated by two ambulance services in
the UK are reported here.

The systems studied were the criteria based
dispatch (CBD) system,2 and the advanced
medical priority dispatch (AMPD) system.3

The CBD system is based on guidelines and
permits the dispatcher to use a wider element
of discretion and interpretation of the calls
than does the AMPD system, which relies on
scripted questions and protocols pre-
determined by the ambulance service using the
system. For the purposes of the ORCON per-
formance standards the services in both areas
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were designated as “rural” but they were
selected because both had been using their
particular dispatch systems for some time and
staV were fully trained and experienced in their
systems. When the study was undertaken,
adherence with the ORCON standards was
still required and the systems operated in each
area in “shadow” form only.

Methods
ASSESSMENT OF SAFETY AND RELIABILITY

The study used a five member review panel to
assess the relative priority with which an emer-
gency ambulance should have been dispatched
to a sample of 999 calls that had been
prioritised by the two priority dispatch sys-
tems.

In both dispatch systems studied there is the
flexibility for an ambulance service to deter-
mine what response is to be assigned to each
priority category and how they are referenced
internally. For this study, the review panel’s
categories were defined as:
A—high priority; immediate response with
lights and sirens.
B—medium priority; immediate response
without lights and sirens.
C—low priority. Response made as soon as
possible but within one hour.

AMPD classifies calls into four categories
according to the urgency and level of response
needed. For purposes of comparison with the
panel we have reconfigured the AMPD classifi-
cation into three levels: alpha which is the low-
est priority of response, delta which is the
highest priority of response (A), and other
charlie and bravo calls which have been
assigned to medium level response (B). CBD
uses three levels of response priority that has
been compared directly with the panel’s three
categories.

In each area a stratified random sample con-
sisting of 250 low priority, 250 medium prior-
ity, and 100 high priority 999 calls received
from the public during the period February to
July 1995 and which resulted in an ambulance
response at the scene were investigated. Gen-
eral practitioner “urgent” calls were not
included. For each call, a verbatim transcript of
the 999 call was sought from the ambulance
service, and dispatch details from the compu-
ter aided system, including the priority dis-
patch code assigned. Data was also collected
from the patient report form completed by the
ambulance crew at the scene, and from the
receiving accident and emergency (A&E)
department.

The review panel consisted of three consult-
ants (in A&E medicine, cardiology, and anaes-
thesiology), and two ambulance service para-
medics, one of whom is a control room
manager. The panel’s assessment was made in
three stages using the information available to
the dispatcher at the time the call was received,
the additional information collected at the
scene by the crew which might have been avail-
able to the dispatcher if it had been requested,
and at stage 3 the further information available
from the examination, history, and initial diag-
nosis in the A&E record. Comparisons re-

ported here are between the system assigned
priorities and the panel’s priority assessed at
stage 3. The panel’s final assessment was
determined by the majority opinion, followed
by collective review of cases that had been
assigned a low priority by the dispatch systems
but high priority by the panel.

The study was not designed to compare the
performance of the two systems, but rather to
assess both in the light of the panel’s assess-
ment of the appropriate response. The panel
was not asked to assess the priority that would
have been appropriate using the categories
which at the time were being considered by the
Department of Health’s review of response
time performance standards.1 Nor was the
group asked to judge whether the priority
assigned by the system was the right one or
not. Rather the process was used as a filter to
identify those calls assigned a low priority by
the systems but which might have needed a
high priority. Thus at a final stage, all such “fil-
tered” cases were rereviewed in detail by the
panel together with the research team to assess
the potential seriousness of any underprioriti-
sation, and to identify any possible ways in
which the systems might be adjusted and
improved.

DESCRIPTIVE STUDIES

The two systems, CBD and AMPD, employ
very similar initial (“vital”) questions which it
is mandatory to ask in AMPD. The explana-
tory notes for CBD also say the questions
“should be considered as mandatory”, al-
though this is open to a degree of interpret-
ation as the CBD questions are generally
referred to as guidelines rather than scripted
protocols. Simple random samples of 62 calls
with complete verbatim call transcripts were
selected from each area and were examined to
assess whether the questions that were asked
by the call takers conformed to these dispatch
protocols.

Results
STUDY NUMBERS

Data from ambulance services and A&E
departments was collected on 1200 incidents.
Because of duplication (28), missing infor-
mation (31), and cases later found to be
doctor’s urgent calls (15), the priorities as-
signed to 1126 calls were examined by the
expert panel (table 1).

PANEL ASSESSMENTS

In terms of the panel’s assessment of priority
based on all available relevant information, the

Table 1 Numbers of 999 emergency calls examined in the
study

Dispatch priority

No (%)
incidents in
survey period

No of incidents
assessed

Area 1 CBD
High (A) 25224 (32.7) 97
Medium (B) 34900 (45.2) 237
Low (C) 17084 (22.1) 237

Area 2 AMPD
High (delta) 11622 (32.9) 94
Medium (charlie, bravo) 18198 (51.5) 224
Low (alpha) 5510 (15.6) 237
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sensitivity of CBD to the panel’s assessment of
the need for “high” priority dispatch was 39%
(39/101) with a positive predictive value of
40% (39/97), and the sensitivity of AMPD was
14% (19/132) with a positive predictive value
of 40% (19/47) (table 2).

Most of the apparent underprioritisation
implicit in these sensitivities was due to the
systems assigning a medium priority, rather
than a high priority as preferred by the panel.
In area 1 95% of the panel’s high priority cases
were assigned a high or medium priority by
CBD, and 98% by AMPD in area 2.

Thus only a small part of this underprioriti-
sation was due to the systems assigning a low
priority to calls the panel felt needed a high
priority response. Based on all the available
information including A&E records, the panel
initially judged that there were 10 patients
taken to A&E who had needed a “high” prior-
ity response but had been assigned a low prior-
ity by CBD (4/237) or AMPD (6/237). On rer-
eview by the panel collectively only four of
these 10 cases of underprioritisation were
judged to have been potentially serious. Details
of these cases are shown in table 3. One
appeared to have been due to a software or sys-
tem error (case 1), one was either an instance
of incorrect information from the caller or of
the patient deteriorating rapidly between the
call and the arrival of the ambulance when the

patient was found dead (case 2), one was the
result of the way in which head injuries are
classified by CBD (case 3), and the fourth was
a case of meningococcal meningitis in a child
(case 4). This latter call might have been clas-
sified as immediate if the dispatcher had asked
diVerent questions and not led the caller into
implying that the child was alert, but it would
not have been classified as high priority. Thus it
was judged that potentially four calls were seri-
ously underprioritised but this could be revised
to just one (in the case of the incorrect
information) if appropriate measures could be
taken to eliminate all remediable causes. In this
case, after taking account of the stratification, it
was estimated that only one call in 2200 may
be potentially seriously underprioritised.

Two deaths were not assigned a “high”
priority. One patient had died some time previ-
ously and clearly did not warrant a “high”
response, and the other was the patient
referred to above (case 2) who may have dete-
riorated after the original 999 call. The
systems’ priority assignment was only weakly
related to the likelihood of hospital admission
(table 4). Whether this reflects a fault in the
systems or the fact that hospital admission is
only weakly related to risk is unclear. Predict-
ing admission is not of course a function that
the systems have been designed to carry out,
and probably, therefore, not one by which they
can be judged.

The AMPD system dispatchers followed the
initial mandatory protocol asking about loca-
tion, age, sex, and breathing and consciousness
in 95% of calls (table 5). However, we did find
some instances when the questions had been
asked but the answers wrongly entered into the
system and in over half the cases (55%) leading
questions had been asked (for example “but
she is alert now, isn’t she?”). With the CBD
system questions about breathing and con-
sciousness were asked in 50% of calls. Plainly
in the CBD system, earlier questions relating to
the main complaint meant that these questions
were often considered redundant, and it is dif-
ficult to make any judgment about whether

Table 2 Agreement between system assigned priorities and panel assessments

System priority

Panel priority

AllHigh Medium Low

Area 1 CBD
High (A) 39 52 6 97
Medium (B) 49 161 27 237
Low (C) 13 173 51 237

Area 2 AMPD
High (delta) 19 27 1 47
Medium (charlie or bravo) 102 151 18 271
Low (alpha) 11 178 48 237

Table 3 High priority cases, prioritised low

Case 1 Male, age 35, 10.18 hours
Main problem recorded: Convulsions/fits
PD category assignment: 12A01—convulsions/fits
Actual condition: Unconscious in public place after hypoglycaemic

episode
Problem: Software or operator error

Case 2 Male, age 85, 02.34 hours
Main problem recorded: Fallen out of bed ? injuries
PD category assignment: 17C04—sick unknown. Patient assistance
Actual condition: DoA of paramedics at the scene from cardiac arrest
Problem: Probably misinformation

Case 3 Male, age 28, 15.08 hours
Main problem recorded: Head injury from fall
PD category assignment: 25C01—head injury. Bumps/lacerations
Actual condition: Assaulted by hammer. Described in transcript as

“bleeding to death”. Fractured skull and mandible.
Lacerations. Admitted for neurosurgery

Problem: Assessing severity of head injuries

Case 4 Female, age 4, 07.27 hours
Main problem recorded: Small bruises/headache
PD category assignment: 26A01—sick person. No priority symptoms
Actual condition: “Absolutely covered in little tiny bruises”, headache,

“sky-high” temperature, slept for 36 hours
constantly. Meningococcal meningitis. Intensive
care unit—survived

Problem: EMD systems are not diagnostic. No separate
protocols for small children

PD = priority dispatch.

Table 4 Hospital admission by system assigned dispatch
priority

Priority Admitted
Not
admitted

All
assessed

Area 1 CBD
High (A) 26.5 73.5 97
Medium (B) 24.3 75.7 237
Low (C) 21.0 79.0 237

Area 2 AMPD
High (delta) 65.3 34.7 47
Medium (charlie or bravo) 52.3 47.7 271
Low (alpha) 36.0 64.0 237

Table 5 Frequency with which questions were asked

Area 1
CBD
(n=62 calls)

Area 2
AMPD
(n=62 calls)

Vital questions
Age and sex 50 (80.6) 60 (96.8)
Breathing and

consciousness 31 (50.0) 60 (96.8)
Other questions

Severity of condition 32 (51.6) 51 (82.3)
Leading questions 18 (29.0) 34 (54.8)
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their omission was a failure of the system or
reflected the success of having a more flexible
approach.

Discussion
Considerable discrepancy was found between
the expert panel and the priority dispatch sys-
tem assessments of priority for 1126, 999 calls.
However, this was mainly due to the fact that
the panel felt a high priority should be given to
many calls to which the systems assigned a
medium priority. Since there is some evidence
that lights and sirens may make only a small
diVerence to response times, at least in urban
areas,4 this diVerence though possibly of some
importance to the public, may be of little prac-
tical importance. The diVerence probably
reflects the particular sensitivity of the panel to
risk, rather than a failure of the systems, or the
fact that both systems assign a priority based
on the level of response needed (advanced life
support or basic life support) as well as the
urgency of response needed, while the panel
were asked to assign priority based only on the
perceived urgency of response needed. Fur-
thermore, this study did not aim to compare
the performance or the eVectiveness of the two
systems the reliability of which are discussed
elsewhere. For example, an American study of
the accuracy of pre-dispatch triage of 1080
consecutive calls prioritised by the emergency
medical dispatch program (a version of
AMPD) found “ . . . minimal error for
under-triage”.5 Although the 35 calls excluded
from this particular sample (see p 266) may
have implications for the reported accuracy, a
previous study found a 0.3% dispatch error in
calls assigned to a low priority that subse-
quently required urgent medical attention.6 A
review of a pilot study of 230 calls prioritised
by paramedic ambulance staV in Glasgow,
UK, using the CBD system concluded
“. . . No cases of genuine need would suVer
were a properly-conducted CBD system
introduced”.7

In our study, in four calls a low priority was
assigned by the systems to incidents the panel
felt warranted a high priority.

HEAD INJURIES

One of these four cases, and several borderline
cases that were discussed at panel meetings,
revolved around head injuries. In the CBD sys-
tem if the patient is conscious and breathing
and the main complaint is identified as “head
injury” then the classification of the injury
“bumps and lacerations” leads to a low
response (CBD category C). The patient with
a fractured skull and mandible, and bleeding
from head and neck (case 3) was prioritised
“low” as was another “head injury” patient dis-
cussed extensively by the panel, who had a 20
cm scalp laceration. In the latter case the panel
decided that an immediate response without
lights and sirens would have been appropriate
since the patient’s life was not at risk, but the
panel were unanimous that a “low” prioritisa-
tion was inappropriate. Head injury patients
who “talk and die” for whom immediate but
not low priority might be appropriate are also

not uncommon.8 9 Perhaps in recognition of
these diYculties there is no category for “head
injury” as the main complaint in the AMPD
system, and following several alternative routes
for main complaints relating to trauma, AMPD
always categorises head injuries as “high” or
“medium”.

CHILDREN

A second case (number 4) was a 4 year old
child with meningococcal meningitis. Several
other cases discussed by the panel involved
children in pain and distress—including a child
aged 1 with febrile convulsions and two
children with facial burns. After discussion the
panel felt that an immediate medium priority
response was appropriate in these latter cases,
but that a low priority response was clearly
inappropriate.

It is perhaps surprising that the prioritisation
systems CBD and AMPD do not have separate
but parallel prioritisation schedules for chil-
dren. Some aspects of the priority setting proc-
ess such as language, the significance of
particular signs and symptoms, the rate of pro-
gression and risks associated with particular
diseases, and the capacity for causing pain and
distress in others at the scene, are very different
for adults and children.

MAIN COMPLAINT

A third source of potentially serious underpri-
oritisation occurred with choosing the “main
complaint”. After establishing that the patient
is conscious and breathing, and therefore does
not automatically warrant a lights and sirens
response, in both systems the dispatcher must
establish the patient’s main complaint. This is
a discretionary element relying on the dis-
patcher’s judgment based on appropriate ques-
tioning. In some instances, and particularly in
the case of trauma, there may be several
complaints (injuries), and choosing the main
complaint will often determine the level of
response.

As in any such instance there are two possi-
ble approaches that can be taken and these are
broadly reflected by the CBD and AMPD sys-
tems. Either a rigid protocol or rule based
approach such as is taken by AMPD can be
followed, or a flexible and investigative ap-
proach can be adopted.

Problems with the first approach occur
either when the rules are not universally appli-
cable or they are not followed when they are
applicable. The main complaint of a young
woman described by the caller as having
“slashed her wrist” and to be “bleeding badly”
was identified as laceration, and when it was
established that the bleeding was controlled, a
low response priority was assigned. However, if
the main complaint had been identified as
“emotional/psychiatric” an immediate re-
sponse would have been assigned.

The advantages of the alternative flexible
approach lie in being able to weigh up the evi-
dence as more information becomes available,
or indeed to pursue more than one complaint,
before deciding on the appropriate response.
The other side of the coin, of course, is the
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need for experienced and well trained dis-
patchers able to make more responsible
decisions.

In either case, identifying the “main com-
plaint” is a critical step in priority dispatch,
requiring thorough training, audit, and quality
control.

INCORRECT INFORMATION OR CHANGES IN

PATIENTS CONDITIONS

No system of priority dispatch can overcome
the problem of incorrect information. The
caller reporting that his father had fallen out of
bed when in fact he had probably had a cardiac
arrest is one example of how this can arise.

In this instance it is also possible, though less
likely, that the father had fallen out of bed but
that between the 999 call being made and the
arrival of the ambulance the patient had had an
arrest. This is unlikely in this case because the
ambulance, dispatched immediately, arrived in
five minutes. Nevertheless, it serves to point
out the fact that between call and arrival
patients’ conditions may deteriorate and this
may argue again for the need for an immediate
response in all cases to minimise the risk of this
occurring. In a sense this can be considered a
case of “incorrect information”. However, our
study shows that this is a numerically rare
event.

Conclusions
Priority dispatch systems have the potential to
enable life threatening emergency calls to
achieve faster responses by focusing resources
on them, and in this way they could help save
lives and result in benefits for patients. No pri-
ority system can be expected to identify such
cases without also wrongly identifying some
calls as life threatening emergencies, and also
failing to identify some possible life threatening
emergencies. We have estimated that approxi-
mately one in 560 999 calls to ambulance serv-
ices may have been underprioritised in this way
by the emergency medical dispatch systems
CBD and AMPD, but after eliminating reme-
diable causes this should mean that just one in
2200 calls may be potentially serious underpri-
oritisations.

If the response times could be reduced to
eight minutes for 90% of high priority calls as
recommended by the Department of Health
steering group, it is likely that the potential
risks associated with one in 2200 emergency
calls being potentially seriously underpriori-
tised would be far outweighed by the reduction
in risks for the one in three patients with high

priority conditions who are currently re-
sponded to in over eight minutes.

At present the steering group’s recommen-
dations have not been fully implemented, and
instead the standards are for 75% of A calls to
be responded to in eight minutes, and 95% of
all other calls, medium and low priority, to be
responded to within 14 or 19 minutes.
However, any improvement in A call response
times will be diYcult to achieve without reduc-
tion in C call response times.

In order to eliminate remediable causes of
underprioritisation we suggest that considera-
tion should be given to:
x Assigning all trauma in which a head

injury is the main complaint to a high or
medium response category.
x Assigning all incidents involving children

under 5 to a medium priority response
category, or a higher category as appropriate,
rather than all children under 2 to a high prior-
ity category as in the current standards.
x The need to emphasise the importance of

identifying the main complaint in the training
and audit dispatchers implementing the sys-
tems.
x Whether the systems should take circum-

stances other than the patient’s immediate
clinical prognosis into account before in
assigning a “low” or “medium” priority.
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