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For Debate . . .

Early emergency care study: the potential and benefits of
advanced prehospital care

I W R ANDERSON, R J BLACK, I McA LEDINGHAM, K LITTLE, C E ROBERTSON,
J D URQUHART

Abstract

Of 26358 patients taken by ambulance to the accident and
emergency departments of two large hospitals, 1185 were
admitted to resuscitation areas. The scope for ambulance staffto
employ a range of advanced techniques at the scene of incidents
was assessed by using information relating to the condition of
patients when they were picked up by the ambulance and on
admission, time in transit, details from hospital records, and
outcome at three months. For non-survivors further assessment
was made of the benefit, in terms of survival, which might have
accrued had advanced techniques been used.
The results of the assessment of benefit were compared with

estimates of benefit from other studies. In cases of cardiopul-
monary arrest the potential to save lives was less optimistic than
earlier estimates, and in cases of trauma the potential to save
lives was negligible.
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Introduction

Specialist ambulance schemes have been evaluated in a number of
centres in the United Kingdom,'-5 and extended training has already
been introduced by a number ofambulance services.6 There may be
a good theoretical basis from which to argue that patients admitted
to accident and emergency departments could benefit from advanced
training, but estimates of such benefit have so far been based on
limited evidence. In previous studies the ability of ambulance staff
to achieve successful outcomes without advanced training has not
been fully taken into account.

This study describes patterns of illness and injury, the early
emergency care currently provided by ambulance staff, and out-
comes for patients transported by ambulance to two accident and
emergency departments serving urban and semiurban areas. These
departments serve a combined catchment population which is
estimated to be 095 million. Information from the study provides
the basis for an evaluation of the scope for further intervention by
ambulance staffwith advanced training and the benefits, in terms of
patient survival, which could be achieved. This evaluation has
important implications for extended training schemes.

Methods

The study population comprised all patients taken by ambulance to the
accident and emergency departments of Edinburgh Royal Infirmary and
Glasgow Western Infirmary during the 12 months from 1 April 1984 to
31 March 1985. With rare exceptions children were not included in the study
because they were treated in accident and emergency departments in specific
children's hospitals.

Details of transportation times and the locations of incidents were
obtained from ambulance log sheets. In Edinburgh ambulance staff
recorded information relating to the condition of patients when they were
picked up by the ambulance (uplift) using a descriptive system derived from
the triage index.7 The descriptive method used was based on observations of
the patients' conscious state, respirator effort, capillary refill, eye opening,
verbal response, and motor response. Information was also recorded on the
use of techniques which are currently used by ambulance staff in Scotland
such as oropharangeal airway management, artificial ventilation, oxygen
treatment, and cardiac massage.

Further information was collected by accident and emergency medical
staff on all patients admitted to the resuscitation areas of both hospitals and
on a sample of other patients admitted to Glasgow Western Infirmary. This
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information was collected using the same descriptive methods used by
ambulance personnel. Additional information was obtained on blood
pressure on admission, patient survival, and disposal within the hospital.
Whether or not the patient was alive at three months was determined for all
patients taken to a resuscitation area and for a sample of all other patients
included in the study.
The potential for advanced prehospital care by ambulance crews was

assessed for all patients taken to the resuscitation areas. Two members ofthe
study group carried out independent assessments based on information
relating to transportation times, components of the triage index recorded
both at uplift and on arrival at hospital, and data from hospital records. The
assessors were asked to consider the scope for ambulance crews to use the
following advanced techniques: intravenous access, defibrillation, endo-
tracheal intubation, chest drainage, administration of naloxone or cardio-
active drugs, and the use of a nebuliser and medical antishock garment.
Having determined which of these could have been used the assessors then
considered whether further intervention could have improved the prob-
ability of survival in patients who died within three months of the initial
incident. A distinction was made between short and long term survival.
Short term survival was defined as survival which was unlikely to extend
beyond seven days because ofthe seriousness ofthe patient's condition or the
existence of an underlying terminal disease. Long term survival was defined
as survival for more than seven days. In cases of cardiopulmonary arrest
assessments were subject to the constraints that long term survival was less
likely in patients over the age of 70 or in patients with evidence of serious
underlying disease.

In any case in which there was uncertainty the maximum possible benefit,
in terms of patient survival, was assumed. Thus the aim of the assessments
was to establish the upper limit of benefit which could have accrued to
patients had advanced techniques been used.

Algorithms were established and used by the group members in assessing

Coma

*EMV = combined eye opening, motor response, and
verbal response scores from initial ratings

Cardiac arrest ?

cases of coma, volume loss, and cardiopulmonary arrest, or combinations of
these conditions. Figure 1 shows the algorithms.

Results of the initial assessments were collated and disagreements
reviewed. All cases in which the initial assessors had disagreed or in which
the possibility of benefit to non-survivors had been identified were referred
to two additional assessors.

Discrepancies among the four assessors were noted and discussed at
panel meetings, at which each had the opportunity to modify his original
assessment. The outcomes of the panel discussion could be either that all
differences were resolved or that a majority opinion was achieved.

Results

A total of 20743 patients were admitted to the study from the 26358
patients taken by ambulance to the two accident and emergency depart-
ments. The 15 245 patients transported in Edinburgh represent 100% of the
patients taken to Edinburgh Royal Infirmary, and the 5498 Glasgow cases
represent 49% of patients taken to Glasgow Western Infirmary during the
study period.

Information was recorded by ambulance crews at the time ofuplift on 78%
of the patients taken to Edinburgh Royal Infirmary and by medical staff at
the time of admission to the accident and emergency department on 28% of
the patients taken to Glasgow Western Infirmary. A total of 1185 patients
was admitted to the resuscitation areas of the two hospitals: 701 in
Edinburgh (4-60% of all patients transported) and 484 in Glasgow (4 35% of
all patients transported) (fig 2). The mean time from the call being received
to arrival at hospital for patients taken to resuscitation areas was 30 3
minutes (table I).

Information on outcome available for 3689 patients from both centres (all

Circulation volume loss

FIG 1-Assessment algorithms.
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Total number of patients transported
as emergency cases

26 358

Edinburgh Royal Infirmary

15 245

Patients admitted to study

15 245 (100%)

r I
Non-resuscitation Resuscitation
cases cases

14 544 (95.4%) 701 (4.6%)

Glasgow Western I nfirmary

11 113*

Patients admitted to study

5489 (49.5%)

l l
Non-resuscitation
cases

5014 (45.1%)

Resuscitation
cases

484 (4.4%)

*

Estimate

FIG 2-Study populations.

resuscitation cases together with a systematic sample of 12% of the
remainder) was used to calculate estimates of three month mortality for all
patients transported by ambulance. The estimated overall three month
mortality was 8-4% (8-3% in Edinburgh and 8 5% in Glasgow).

Thirty eight of the 1185 patients requiring resuscitation were pronounced
dead on arrival at the resuscitation areas, 116 died while in the resuscitation
areas, and 242 died within three months. The three month mortality for
patients admitted to the resuscitation areas was 33-4% (33-5% in Edinburgh
and 33-2% in Glasgow). Of the 396 non-survivors, 50 were patients with
trauma and 346 were medical emergencies.
For the 1185 patients admitted to the resuscitation area there was

agreement between the two initial assessors on both the scope for using
advanced techniques and the possibility of benefit to non-survivors in 1095
(95%) cases. The remaining 90 cases were referred to the two additional
assessors. Further consideration was also given to 88 non-survivors for
whom the initial assessors had agreed that the use of advanced techniques
could have improved the probability of survival.
Of the 178 cases which were subject to assessment by the panel there were

160 (90%) in which all four assessors reached a consensus on both the scope
for using advanced techniques and the possibility of improvements in the
probability of patient survival. In 18 cases (10%) a majority view was
achieved after discussion.

Table II summarises the number of cases in which the assessors
considered that the various advanced techniques could have been used and
the maximum possible benefit, in terms of patient survival, which might

TABLE I-Journey times of ambulances (from time call received to time of arrival at
hospital)for patients admitted to resuscitation areas*

Time (min): 0-9 -19 -29 -39 -49 -59 >60
No of patients: 6 208 428 284 144 40 41

*Times not recorded in 34 cases.

TABLE ii-Number of cases in which advanced technique could have been used and
potential benefits to non-survivors

Could have Short term Long term
Advanced technique been used survival survival

Intravenous access 1074 39 52
Medical antishock garment 21 2 1
Defibrillation 137 23 51
Cardioactive drugs 164 29 51
Endotracheal intubation 358 33 51
Naloxone 114 1 6
Chest drainage 13 0 0
Nebuliser 48 0 0
Survival from any technique(s) 41 54

Total number of patients taken to resuscitation areas= 1185.
Total number ofnon-survivors=396.
In seven cases there was insufficient information to make an assessment.
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have accrued as a result. Forty one of the 396 non-survivors might have
survived in the short term as a result ofuse ofone or more techniques and 54
might have survived in the long term. No patients could have survived as a
result ofchest drainage or the use ofa nebuliser, and survival in the long term
as a result of using a medical antishock garment was considered possible in
only one case. Six patients might have survived in the long term if they had
been treated with naloxone.

TABLE iii-Number ofpatients in whom probability ofsurvival in long term could have
been improved by use ofadvanced techniques) by type ofcase

Long term survival Total No
of patients

Type of case Edinburgh Glasgow Total assessed

Coma 3 - 3 102
Volume loss - - - 32
Coma and volume loss 1 - 1 34
Cardiac arrest 31 17 48 120
Monitor only - 2* 2* 87
Other - - - 19
Unknownt - - - 2
Total 35 19 54 396

*Cardiac arrest in ambulance.
tBoth dead on arrival at resuscitation area.

Overall, of the 54 patients in whom the use ofone or more of the advanced
techniques could have resulted in long term survival, 50 were cases of
cardiopulmonary arrest, three were cases of coma, and one was a case of
coma and volume loss (table III).

Discussion

The assessors who appraised the 396 non-survivors admitted to
the resuscitation areas attempted to identify the maximum possible
benefit, in terms of patient survival, which could have resulted from
the use ofadvanced techniques by ambulance crews in an urban and
semiurban area. No assessment was made of morbidity.

Fifty of the non-survivors were cases of trauma. Of these, the
study identified only one patient in whom the use of advanced
techniques could have improved the probability of survival in the
long term.
The equivalent figures for cardiopulmonary arrest were 50

possible survivors from a total of 122 patients. These 50 patients
were all under the age of 70 and had no known pre-existing serious
disease. This represents the maximum number of lives that might
have been saved. The actual number would certainly have been
smaller, even if arrangements could have been made to ensure that
staff with advanced training and equipment were available when
required. In many of the 50 cases survival would have depended not
only on the skills of ambulance crews but also on other factors such
as the time taken for an ambulance to reach the scene of the incident
and the possibility of effective cardiopulmonary resuscitation by a
bystander. In 25 of the 50 cases more than six minutes elapsed
between the first call and the arrival of the ambulance.

Before the present study the only systematic attempt to assess the
possible benefits of extended training was a study carried out by
Wright, who reviewed the evidence available from existing studies
and constructed estimates of the number of lives which could
be saved for each continuously staffed accident and emergency
ambulance.8 Based on these estimates the predicted number of lives
which might have been saved among the study population was about
72, of which perhaps 24 would have been cases of trauma and 48
cases ofcardiopulmonary arrest. By comparison, our results suggest
that the maximum number of lives saved could have been no more
than one for cases of trauma and certainly less than 48 for cases of
cardiopulmonary arrest.

It is important to explain why the present study provides more
pessimistic estimates of improvements in patient survival than the
earlier estimates in the case of cardiopulmonary arrest and is
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irreconcilable with the earlier estimates in the case of trauma. An
important aspect of our methods was the fact that only those
patients who did not survive a traumatic or medical emergency
under the present system of prehospital emergency care were
subject to detailed appraisal. By contrast, studies which are carried
out on ambulance services with extended training must overcome
the difficulty that the successful use of an advanced technique does
not necessarily imply that the benefit in terms of survival is
attributable to the extended training. Many of the patients success-
fully treated with an advanced technique might have survived had
only standard techniques been available, a problem to which Wright
drew attention when constructing his estimates.8 The earlier
estimates may have taken insufficient account of this factor.
The results of this study indicate that benefits resulting from the

introduction ofextended training will be more modest than has been
suggested. The nature of local operational constraints, such as
transportation times, and factors such as the possibility of cardio-
pulmonary resuscitation by another citizen may determine whether
the introduction of extended training would be worth while. Our

results show that the proposition that extended training will always
be justified irrespective of local circumstances is unfounded.
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PortraitsfromMemory

4-Sir Hector Hetherington, GBE (1888-1965)

JAMES HOWIE

In October 1951 I took up my duties as professor of bacteriology in
the University of Glasgow. Sir Hector Hetherington, a renowned
university administrator, was the principal and vice chancellor, and
I reckoned that my first duty would be to pay a courtesy call on this

great man. I asked for an ap-
pointment from his secretary,
Rosemary Noyce, sister of a
famous Himalayan mountain-
eer

"What's the problem?" she
asked. When I explained that
there was no problem but
that it was simply a matter of
arranging to pay a courtesy
call she expressed pleased sur-
prise. "That'll tickle him," she
said.

At 08 30 next day I greeted
Sir Hector in his office.

Sir Hector Hetherington. "Sit down laddie," he said.
"This old world courtesy is

very pleasing. How do you see your job? I know that your accommo-
dation is inadequate. That is true for all new professors."

I outlined the thoughts I had about my commitments, empha-
sising particularly the institution of the new honours course in

Edinburgh EH13 OBU
SIR JAMES HOWIE, MD, FRcp

Correspondence to: 34 Redford Avenue, Edinburgh EH13 OBU.

This is the fourth of a series of short articles by
Sir James Howie. The complete collection wili be
published as a book.

microbiology as a science subject and-of course-the programme
of research I had in mind.

"That is very interesting indeed," he said, "but let me tell you
that none of this will be your first priority. I hope that people in your
department will help you to carry out much of what you have
described to me; but none of it will be your first priority. That will
be to support the regional hospital board of this new National
Health Service. The board has the laudable policy of upgrading the
periphery and your subject is one of those in greatest need in the
periphery. What you must do is to support the board in every way
you can without letting their right policy ofupgrading the periphery
be accomplished by downgrading the centre. It is a tradition of
Scottish university professors that they combine citizenship with
their scholarship. That is vital to this National Health Service in
Scotland because, outside the teaching hospitals, there is not only
far too little but next to nothing of adequate standard. And we are
not seeking to shelter under separate boards of governors for the
teaching hospitals."

Exhausting and rewarding

These words were well justified by my experiences during the
next 12 busy and happy years that I spent in Glasgow. New
recruits were found and trained, academics were pressed into
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