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The use of the air ambulance 
service (AAS) in the UK has shown 
a marked increase since it was 
first started in 1985.1 Currently, 
there are 16 dedicated helicopter 
emergency ambulance service 
(HEAS) providers operational across 
the country.2 Certain differences 
exist among these services 
with regard to the aircraft used 
(Bolkow 105, Squirrel, Dauphin), 
their ownership (leased, bought), 
crews (paramedical, medical), 
funding (public subscription, 
central funding), operators (health 
authority, ambulance services, 
police authorities, hospital trust), 
operational basis (for trauma only 
or all emergencies) and operating 
environment (metropolitan, urban, 
rural).3

Although the cost effectiveness of 
air ambulances in the UK has been 
questioned,1,3 clear benefits have been 
shown in survival rate and successful 
clinical outcome in severely injured 
patients. The effectiveness of the 
AAS in minor injury or other medical 
emergencies when compared with land 
ambulances carrying trained crew and 
equipment4–6 has not been established. 
Distances from sites of accidents to 
hospitals in the UK are relatively short 
compared with other countries like the 
US or Australia.1,3,4,6

In spite of this, increasing use of the 
AAS over the last decade has resulted 
in a five-fold increase in the number of 
patients transferred by this means to 
hospital emergency departments. This 
leads inevitably to increased workload at 
the receiving hospital, with trauma and 
orthopaedic surgery being most affected.6 
The aim of this study was to determine 
the effect of air ambulance patient transfer 
on trauma services, mainly on operating 
theatre time use and its impact on 
scheduled trauma operating lists.

Methods
The study was performed at the James 
Cook University Hospital based in north 
east England. The hospital is a purpose 
built trauma receiving unit with a helipad 
located adjacent to the emergency 
department. In addition to receiving 
general trauma cases, this is a tertiary 
referral centre for complex trauma 
patients and it houses the spinal injuries 
centre for the North of England. Planned 
transfers to the spinal injury unit were 
excluded from this study and only those 
patients who were brought to the accident 

and emergency (A&E) department as a 
result of primary missions from 1 March 
to 31 August 2007 were included.

The activation criteria and deployment 
of air ambulance for primary missions 
are decided by an independent body, the 
Great North Air Ambulance Service. The 
baseline demographic data of patients 
including the area (postcode) of residence 
were obtained from the A&E department 
electronic database. The outcome 
following initial management in the A&E 
department was either admission to a 
specialty ward for further care or direct 
discharge from the A&E department. This 
information was gathered with the help of 
electronic databases and case note review.

The duration of surgery (start of 
anaesthetic to end of surgery) was 
calculated using the hospital electronic 
database for operating theatres. This 
excludes the time spent in the holding 
bay or recovery room. We selected 
these times as a yardstick for ‘theatre 
time used’ as they are entered reliably 
and consistently on the hospital’s 
computerised operating theatre record 
system. Theatre time use both during 
normal hours and out of hours was noted 
for all patients. Furthermore, among 
orthopaedic trauma patients, the theatre 
time used during normal hours was 
compared with the total available time 
for dedicated trauma lists. The trauma 
theatre time used for patients from out of 
the hospital’s normal catchment area was 
also analysed.

Results
A total of 145 patients were transferred 
to our A&E department by air ambulance 
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during the study period. Of these, 112 
(77.2%) were male and 33 (22.8%) 
female. The mean age was 35.7 years 
(range: 2–80 years). Of the 145 patients, 
122 (84.1%) were road traffic accidents 
and other trauma calls (fall from height, 
mountain etc), 21 (14.5%) were medical 
emergencies and 2 (1.8%) were admitted 
with burn related injuries. Of the 145 
patients, 111 (76.6%) were admitted to 
hospital wards and the remaining 34 
(23.4%) were discharged from the A&E 
department following treatment for their 
minor injuries/illness. The details of the 
admitting specialties are illustrated in 
Table 1. Of the six patients admitted under 
the A&E department, five were discharged 
after overnight observation and one was 
transferred to the orthopaedics team for 
further rehabilitation. Eighty-six patients 
(59.3%) brought in by air ambulance were 
from outside the normal catchment area 
of the base hospital.

Of the 111 admitted patients, 82 (56.5%) 
underwent surgery in main operating 
theatres, 2 (1.8%) had surgery in 
cardiothoracic theatres, one (0.9%) was 
admitted directly to the coronary care 
unit for angioplasty and 2 (1.8%) had an 
emergency gastrointestinal endoscopic 
procedure. The operating theatre time 
use by the 82 patients who had surgery 
in main operating theatres was analysed. 
Data were incomplete for four patients. 
The remaining 78 patients needed 223.37 
hours of theatre time. The mean operating 
theatre time used per patient was 3 hours 
(range: 24 minutes – 9 hours). Theatre 
time use is detailed in Tables 2 and 3.

The subgroup of orthopaedic trauma 
patients was further examined to 
assess its impact on dedicated trauma 
lists. Of the 36 patients (94.4%) who 
were admitted under the trauma and 
orthopaedics team, 34 required operative 
intervention using 100.62 hours of 
operative time. Of these 34 patients, 27 
(79.4 %) were operated on scheduled 
daytime trauma lists and the remaining 7 
(20.6%) were operated on out of normal 
hours because of life or limb threatening 
injuries. A total of 86.42 hours (14.0%) of 
dedicated trauma theatre time was used 
to treat these patients. This is equivalent 
to 24 half-day trauma lists in 6 months 
(ie an average of one half-day trauma list 
every week). In addition, 65.20 hours 
(75.4%) of the 86.42 hours were used to 
operate on patients who were normally 

resident outside the base hospital’s usual 
catchment area.

Discussion
We report our analysis of the impact 
that the introduction of air ambulance 
transfer has had on a major trauma 
receiving hospital, with specific focus on 
the provision of scheduled dedicated 
operating lists for orthopaedic trauma. 
The real benefits of air ambulance transfer 
to patients in terms of improvement in 
survival rate and quality-adjusted life years 
are still debatable. In the literature, there 
is evidence both in favour7–9 and against10,11 
the use of helicopter patient transfers 

in a civilian setting, and their clinical and 
cost effectiveness. Although there is 
some published evidence that supports 
the use of medically staffed helicopter 
transfers in Greater London,1 there are 
very few studies illustrating the financial 
and organisational impact of these HEAS 
transfers on the receiving hospital in 
the UK.

Nicholl et al observed that the survival 
rates of moderately injured patients 
transferred by air ambulance were similar 
to those of patients transferred by land 
ambulances.1 It was noted, however, that 
severely injured patients transferred by air 

Theatre time used

Normal hours Out of hours Total

Orthopaedics 29 patients 7 patients 36 patients

Other specialties 30 patients 12 patients 42 patients

Total 59 patients 19 patients 78 patients

DISTRIBUTION OF OPERATING THEATRE TIME USE BY PATIENTS

TABLE 2

Specialty Patients

Orthopaedics 36 (32.43%)

Neurosurgery 16 (14.41%)

General medicine 15 (13.51%)

Intensive care 10 (9.0%)

Paediatrics 6 (5.41%)

Plastic surgery 5 (4.5%)

A&E 6 (5.41%)

General surgery 6 (5.41%)

Cardiology 2 (1.8%)

Cardiothoracic surgery 2 (1.8%)

Spinal injuries 1 (0.9%)

Urology 1 (0.9%)

Respiratory medicine 4 (3.6%)

Total 111 (100%)

DISTRIBUTION OF ADMITTED PATIENTS IN DIFFERENT SPECIALTIES

TABLE 1

Theatre time used

Normal hours Out of hours Total

Orthopaedics 86.42 hours 14.20 hours 100.62 hours

Other specialties 97.45 hours 24.50 hours 121.95 hours

Total 184.27 hours 39.10 hours 223.37 hours

DISTRIBUTION OF OPERATING THEATRE TIME USE BY HOURS

TABLE 3
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ambulance were managed more efficiently 
when compared with land ambulance 
transfers because of the presence of a 
doctor in the air ambulance crew. This was 
associated with decreased mortality and 
the authors concluded that one severely 
injured patient could survive every month 
from use of helicopter emergency medical 
service. On the other hand, if transferred 
by air ambulance, patients with minor 
injuries had poorer clinical outcome 
when compared with ground transfers. In 
addition, using an air ambulance for minor 
injuries has obvious cost implications.1

Our results show that 34 patients 
(23%) were discharged from the A&E 
department, indicating that there is a 
degree of over-triage by the local AAS 
leading to inappropriate mobilisation 
of services. Similar problems have been 
highlighted in other studies2,3,5 and 
suggestions have been made to formulate 
and implement stringent triage criteria to 
ensure expensive and valuable services are 
used cost effectively and appropriately.

Schwab et al observed that AAS transfers 
have a considerable impact on the 
number of admissions and resources in 
a US trauma centre.12 They found that 
66% of the admissions were avoidable if 
alternative ambulance services other than 
helicopters were used.

Williams and Harries noted a five-fold 
annual increase in emergency admissions 
brought in by air ambulance over a seven-
year period.6 The most affected specialty 
was trauma and orthopaedics. This study 
was performed at a level 2 trauma centre 
in the UK where 638 ward days were 
used to treat these admissions, including 
145 days in the intensive care unit (ICU) 
or high dependency unit (HDU). The total 
direct costs of theatre time, operative 
items and hospital beds excluding 
staffing costs and follow-up care were 
estimated at £600,000. This undoubtedly 
imposes a significant burden on the 
receiving hospital.

Jenkinson et al examined the impact of a 
new regional AAS covering a mixed urban 

and rural population on a large general 
hospital.13 They observed that 89% of the 
patients would have been taken to another 
hospital if a land ambulance had attended 
the scene. Again, the orthopaedic trauma 
unit was the most affected, receiving 
71% of ward admissions. The estimated 
cost owing to theatre time use was 
calculated at approximately £160,000 over 
a 10-month period. The indirect costs (eg 
blocked beds and cancelled operations) 
were not considered in this cost analysis. 
Furthermore, the cost implications of the 
use of other theatre resources, HDU and 
ICU bed occupancy were considered to 
be out of the scope of their study.

The air ambulance crews’ choice of 
destination hospital depends on many 
factors including specialties and senior 
doctor cover available at the receiving 
unit.6,13 This has led to an increased 
tendency of polytrauma patients being 
transferred to higher specialist units 
with the obvious advantage of optimising 
clinical outcomes among severely injured 
patients.6,13

In our study, some patients with minor 
injuries and simple fractures were also 
brought to our A&E department by 
the AAS. We feel these are potentially 
avoidable admissions that could have been 
easily treated in other local hospitals. 
Unfortunately, we do not have access to 
deployment criteria for each mission and 
we are unable to comment on influencing 
factors such as geographical location 
(mountains – land ambulance difficult to 
reach), weather conditions and landing 
facilities at receiving hospitals.

In this study we mainly looked at the 
operating theatre time use, particularly 
the trauma list time, which was used to 
treat patients brought in by the AAS. This 
analysis did not take into account recovery 
time or the time taken for transfer of 
severely injured patients to the ICU or 
another appropriate facility. If these factors 
are considered, the cost implications 
would be considerably higher than the 
conservative estimate of a half-day trauma 
list per week. A detailed cost analysis of 

treating these patients is important and 
can be determined by a well designed 
prospective study.

Conclusions
Air ambulance transfers impose a 
substantial increase in workload with a 
particular impact on operating theatre 
resources of the receiving trauma unit. A 
substantial proportion of these transfers 
is avoidable. This highlights the need for 
vigorous triage criteria to aid decision 
making in the use of the AAS. We believe 
that the additional workload from air 
ambulance transfers is considerable and 
additional resources should be allocated 
for efficient functioning of the receiving 
unit. Regional strategic planning helps 
facilitate this process. With the currently 
planned reconfiguration of trauma services 
in England and the identification of major 
trauma centres, this process has now 
become essential.
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