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BRIEF REPORT

Abstract
Introduction: Very little evidence is available on the experience of ambu-
lance-personnels or on the impact of prehospital interventions on total pre-
hospital time.
Hypothesis: On-scene-time increases with the number of prehospital tech-
niques used, and ambulance-technicians achieve only limited clinical expe-
rience in prehospital techniques.
Methods: Prospective, observational registry study including 56 ambulance
technicians from two ambulance stations in the mixed urban/rural county and
5,557 patients who were brought to a hospital in 1998. The number of cases
in which each ambulance-technician performed various kinds of prehospital
techniques, and the average on-scene time for each prehospital technique and
several combinations of prehospital techniques were calculated.
Results: There were large differences between the number of times each
technique was used. On-scene time was smallest when no techniques were
used and tended to increase with the number of interventions used. On-
scene-time was relatively low for patients with cardiac arrest.
Conclusion: The Danish ambulance-technicians’ curriculum includes inter-
ventions for which the technicians only achieve limited practical experience.
Prehospital interventions are associated with an increase of on-scene time.
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Introduction
An international tendency to extend
training of ambulance technicians
means that more prehospital inter-
ventions take place though few stud-
ies provide evidence for a positive
effect on outcome.1,2 Limited evi-
dence is available on ambulance per-
sonnel’s experience and skills or on
the impact of prehospital interven-
tions on the  total prehospital time.3

Methods
The practical experience gained in
1998 by ambulance technicians from
two Danish ambulance stations and
the association of the use of prehospi-
tal techniques with on-scene-time
was investigated. The study included
all acute, ambulance turnouts from

two ambulance stations serving a
mixed urban/rural area with approxi-
mately 160,000 inhabitants in 1998,
in which ambulance personnel
brought a patient to a hospital. No
selection of patients took place; the
study included patients with medical
conditions and patients with injuries
from physical trauma. There were no
competing ambulance companies in
the area. At least one of the two
ambulance technicians in each ambu-
lance had been trained in the use of
the techniques evaluated in this study.
On-scene times and performance of
prehospital techniques were recorded
prospectively and manually by the
ambulance-technicians who per-
formed the interventions, using a



Prehospital and Disaster Medicine http://pdm.medicine.wisc.edu Vol.17, No.3

168 Prehospital Interventions

technicians conveyed to a hospital and the number of times
the technicians used each technique. Every technician
measured pulse and blood pressure at least once, while 16%
did not perform external chest compressions and 71% did
not administer drugs to terminate seizures (Table 2).

The average on-scene time was 8.6 minutes. The aver-
age time from scene-to-hospital was 12.7 minutes. On-
scene time was shortest when no techniques were used.
The prolongation of on-scene time was shortest for
patients whose pulse and/or blood pressure were measured
or whose wounds were dressed. The on-scene time was
longer for patients with cardiac arrest and even longer for
patients treated for symptoms of asthma or chest pain. The
on-scene times were longest for patients who received
nitrous oxide/oxygen inhalation. The report forms indicat-
ed that entrapped patients and patients with broken limbs
were most likely to be offered this analgesic, which might
explain why the on-scene time was prolonged (Table 3).

On-scene times tended to be correlated positively to the
number of prehospital techniques used, but remained rela-
tively low when the technicians performed defibrillation on
patients suffering from cardiac arrest despite the number of
techniques involved (Table 4).

Discussion
This study demonstrates that the Danish ambulance tech-
nicians' curriculum includes techniques for which the
ambulance-technicians achieve little experience on-scene.
This observation is important, because retention of knowl-
edge and skill in prehospital techniques appears to be relat-
ed directly to frequency of use.4

The use of prehospital techniques is associated with a
prolonged on-scene time, and on-scene time increases with
the number of prehospital interventions used. Several stud-
ies concerning patients with trauma or medical conditions
indicate that ambulance personnel with an extended cur-
riculum spend more time on-scene than do ambulance
technicians with a basic curriculum,5–8 though they do not
achieve better outcomes as measured by mortality,5,7,9–11

return of spontaneous circulation in patients with cardiac
arrest,5 time-to-medication,8 admission rate,9 or length of
stay in intensive care.7

For most prehospital interventions, there is no or only
scanty evidence of a positive effect on outcome,1,2 while
shorter prehospital times may represent an important fac-
tor in survival for trauma patients.12–14

When the scope of the ambulance technicians' curricu-
lum is considered, the limited experience, the lack of evi-
dence of a positive effect on outcome for most prehospital
interventions, and the delay of hospital admission, should
be borne in mind. This is important because the skills that
require the most technical knowledge deteriorate the
fastest,15 and because new interventions presumably will be
more demanding technically, and their use rarely indicated.

Conclusion
On-scene time increases with the number of prehospital
interventions used. Ambulance technicians achieve only
limited experience in the use of prehospital techniques
through their practical work.

standardized patient report form. The form included
information on measurement of pulse or blood pressure;
administration of oxygen therapy; receiving of an electro-
cardiogram (ECG); wound dressing; nitrolingual spray
(anti-angina); salbutamol (anti-asthmatic); ventilation;
external chest compression; defibrillation; nitrous
oxide/oxygen (50%/50% administration for pain relief );
diazepam (anti-seizures); the ambulance technicians' ser-
vice numbers; the service number of the technician who
performed each intervention; the time of dispatch of the
ambulance; the times of arrival at and departure from the
scene; and the time of arrival at hospital. The patients’
diagnosis was not recorded systematically in the report
form.

The source of all of the data was kept anonymous. This
registry study presented no ethical problems.

Data were entered into a database (EPIINFO), and
95%-confidence intervals were estimated by using Mann-
Whitney U-test.

The average number of cases in which each ambulance-
technician performed each kind of technique was calculated,
and the number of technicians who used each technique on
patients in 1998 was counted. The average on-scene time
with and without each kind of technique, and for various
numbers and combinations of prehospital techniques, was
calculated.

Results
A total of 56 ambulance-technicians completed 5,980
patient report forms in 1998. In 5,557 cases, a patient was
conveyed to a hospital via an ambulance from one of the
two ambulance stations. Forty-one report forms were
excluded from the study because the times of dispatch,
arrival, departure and/or arrival at hospital were not record-
ed. Thus, 5,516 report forms made up the study group.

One or more techniques were used on 77.6% of the
5,516 patients included in the study (Table 1). The tech-
niques used most often were measurement of pulse and of
blood pressure; 47.3% of the patients received oxygen ther-
apy, and an. ECG was performed on 22.1% of the patients.

On average, each of the 56 technicians conveyed 107
patients to a hospital in 1998 (range: 1–228). There were
large differences between the number of patients the various

Technique n (%)

No techniques 1,238 (22.4)
Pulse 3,874 (70.2)
Blood pressure 3,565 (64.6)
Oxygen therapy 2,607 (47.3)
ECG 1,219 (22.1)
Wound dressing 296 (5.4)
Nitrolingual spray 214 (3.9)
Salbutamol 151 (2.7)
Ventilation 141 (2.6)
Cardiac massage 123 (2.2)
Nitrous oxide/oxygen (50%/50%) 113 (2.0)
Defibrillation 110 (2.0)
Diazepam 16 (0.3)

Prehospital and Disaster Medicine © 2002 Birk

Table 1—Ambulance technicians’ use of prehospital inter-
ventions on 5,516 patients conveyed to hospital in 1998.
(n = number of patients; ECG = electrocardiogram)
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Intervention Interventions/technician Range Used Technique
(mean) n (%)

Pulse 69.2 1-172 56 (100)
Blood pressure 63.7 1-165 56 (100)
Oxygen therapy 46.6 0-109 55 (98.2)
ECG 21.8 0-67 55 (98.2)
Wound dressing 5.3 0-24 51 (91.1)
Nitrolingual spray 3.8 0-12 50 (89.3)
Salbutamol 2.7 0-14 46 (82.1)
Ventilation 2.5 0-9 46 (82.1)
External cardiac compression 2.2 0-8 47 (83.9)
Defibrillation 2.0 0-7 46 (78.6)
Nitrous oxide/oxygen 2.0 0-9 44 (78.6)
Diazepam 0.3 0-3 16 (28.6)
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Table 2—Ambulance technicians' experience with prehospital interventions in 1998

Technique On-scene-time (minutes) 95%-Confidence-
With Without Difference Interval

Pulse 9.2 7.1 2.1 1.8–2.4
Blood pressure 9.3 7.3 2.0 1.7–2.3
Oxygen therapy 9.6 7.6 2.0 1.7–2.3
ECG 10.3 8.1 2.2 1.9–2.6
Wound dressing 9.3 8.5 0.7 0.04–1.4
Nitrolingual spray 10.7 8.5 2.2 1.6–2.8
Salbutamol 11.8 8.5 3.4 2.2–4.5
Ventilation 9.8 8.5 1.3 0.3–2.3
External cardiac compression 9.6 8.5 1.1 0.1–2.0
Defibrillation 9.6 8.6 1.1 0.2–2.0
Nitrous oxide/oxygen 14.1 8.5 5.6 4.4–6.8
Diazepam 9.7 8.6 1.1 -0.8–3.0
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Table 3—Average on-scene time with and without use of various prehospital techniques

Combination of techniques n On-scene time (minutes)
No interventions 1,238 6.6
Pulse and/or blood pressure, ECG, oxygen therapy:

1 of the 4 interventions 437 8.6
2 of the 4 interventions 1,355 8.3
3 of the 4 interventions 1,410 9.4
All of the 4 interventions 972 10.6

All of the 4 interventions plus nitrolingual spray 164 10.8
All of the 4 interventions plus salbutamol 69 13.8
External chest compression, ventilation and defibrillation 96 9.7
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Table 4—Average on-scene time for various combinations of prehospital techniques


