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Introduction
During the recent years, there has been an ongoing discussion 

about the future role of hospital based Nurse Anaesthetists in 

Swedish prehospital emergency care (ambulance, emergency 

car, emergency teams and helicopter). The Swedish National 

Board of Health and Welfare demands that after October 

2005 there must be at least one registered nurse present when 

pharmaceutical drugs are administrated in ambulances. In the 

year 2002, 39.9% of the Swedish ambulance personnel were 

registered nurses (12). Twelve years earlier only 5.2% were 

registered nurses (13).

The increasing number of registered nurses in Swedish 

ambulances can make a change in hospital based Nurse 

Anaesthetist s̓ participation in pre-hospital emergency care. 

Maybe such a change already has occurred?

Background
The concept ”pre-hospital emergency care” normally stands 

for the medical attention and care given in ambulances and 

helicopters, but is also, in a widened aspect, applicable on all 

pre-hospital medical care. Ambulance medical care, being 

a subdivision of pre-hospital medical care, has originally 

derived from the military medical attendance. It was mainly 

a transport organization up to the 1960s, when a 3-week basic 

paramedic course was given to the staff. During the 70 s̓, this 

course was extended to 7 weeks and during the 80 s̓, it was 

further elongated to 20 weeks (3, 8).

Some experimental activities like emergency cars and 

ambulances manned with nurse anaesthetists - or from time to 

time manned with physicians - took place during the 70 s̓ and 

80 s̓ at several places in Sweden (8).

An emergency car is defi ned as a passenger car registered as a 

rescue vehicle. The emergency cars are called upon at the same 

time an ambulance is needed for emergency cases. The cars 

are often manned with a nurse anaesthetists and an paramedic. 

The car is equipped with advanced medical supplies and 

communication equipment. The emergency car is not intended 

for patient s̓ transportation but furnish the ambulance medical 

services with superior medical competence where it is most 

needed at any given time (16).

In the mid 90 s̓ the Swedish National Board of Health and 

Welfare (BHW) emphasizes that the same standards regarding 

security in diagnostics and therapy as in hospital medical care, 

should be applied for ambulance medical care. The carrying 

out of qualifi ed medical procedures requires a minimum level 

of a registered nurse with pre-hospital care experience, plus 

an additional training course in ambulance medical care. For 

duty on the emergency car, an additional course in anaesthesia 

is desirable (9).
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The recommendation from the BHW regarding the nurse s̓ 

competence on emergency car duty was withdrawn by the 

statute 1999:17. The minimum level of education needed for 

medical treatment in pre-hospital care will be equivalent to the 

level of a non-specialized registered nurse, valid from October 

2005. Today there are no statutes or recommendations from 

the BHW regarding the presence of nurse anaesthetists in 

pre-hospital medical care. At the same time, the BHW draws 

attention to the fact that during 2002 approximately 55% of 

the nurses on duty in pre-hospital medical care lack additional 

training in ambulance-, anaesthesia- or Intensive Care Unit 

(ICU) medical care (10, 12).

Jonasson (4) emphasizes that leading politicians as well as 

several Board of Medical Directors do not seem to understand 

the differences in competence regarding a nurse specialized 

in general medical care and a nurse anaesthetists. Jonasson 

also states that nurse anaesthetists are used to a self-governed 

work, including keeping free airways, giving pain relief with 

pharmaceutical products like Ketamine and to intubate patients 

with skull injuries.

One condition is needed for the nurse to keep up this self-

governed work – a list of general directives for pharmaceutical 

administration issued by the responsible physician (11).

An increased level of patients surviving skull injuries and 

undergoing pre-hospital intubation has been reported by 

Winchell and Hoyt (19). They studied endotracheal intubation 

performed by San Diego paramedics.

This result is contradictory to what Murray et al (6) found. 

Patients with pre-hospital intubation and severe skull injuries 

had a signifi cantly higher risk of lethal outcome compared to 

non-intubated and failed-to-intubate patients. In this study, 

persons without the nurse anaesthetists training performed the 

endotracheal intubations.

Suserud (20) demonstrates that both ambulance head physicians 

and paramedics seem to regard anaesthetic or intensive care 

nurses as the best skilled and there exists an understanding for 

the need of an increased number of nurses in the pre-hospital 

activity. 

Pain and pain relief has been widely studied on many 

emergency wards. A great number of studies demonstrate that 

insuffi cient pain relief is a common occurrence despite the 

fact of a plethora of different analgesics available. Based on 

this fi nding it is presumed that the situation in the pre-hospital 

environment is similar. White et al (18) found that only 1.8% 

of patients with extremity fractures have received any kind of 

analgesia during pre-hospital care under conditions similar to 

the Swedish condition.

Adequate pain relief to patients with severe injuries may be 

diffi cult to manage for many reasons, and may become a 

secondary goal for the caregiver, as life-threatening situations 

may evolve witch must be given highest priority. However, 

since pain may affect the natural cause of the trauma and 

indeed affects the mortality rate, adequate pain relief plays an 

important role in the general care taking process (17).

The anaesthetic agent Ketamine given at a low dosage will 

induce analgesia while consciousness remains unaffected. 

Given at higher dosage levels, the agent will cause anaesthesia. 

Ketamine is very well suited for the treatment of trauma 

patients with hypovolemic shock. Ketamine given at low 

dosage levels is well fi tted as a replacement for morphine in 

acute situations (1).

The Swedish county of Jämtland has since the mid-70 s̓, a 

helicopter manned with nurse anaesthetists. A six-month 

prospective study underlines the need for both professional 

nurse anaesthetists and the helicopter in advanced pre-hospital 

medical care. Compared to regular ambulance based medical 

care, 3% of the patients had better prognosis for a full recovery 

and 2% of the patients received a direct life saving treatment 

(2).

The trend towards more nurses manning ambulances may 

affect the commitment of the nurse anaesthetist in the pre-

hospital medical care and maybe such an infl uence already has 

taken place. If the presence of nurse anaesthetists will decrease 

in favour of the presence of other specialized nurses, there is 

an evident risk of non-exploitation of the unique competence 

of the nurse anaesthetist and for these reasons it was of interest 

to investigate the prehospital emergency care commitment of 

nurse anaesthetist in a past, current and future perspective. 

Areas such as organization, business activity, education and 

future development need to be analysed if a holistic description 

of the commitment should be given.

Method
All Board of Medical Directors in Sweden were asked, by email, 

for valid email addresses to their departments of anaesthesia. 

All answered, and after a revision regarding supplementary 

details, addresses were received to 67 departments of 

anaesthesia in Sweden. Of these, 63 had valid email addresses 

and four departments had postal addresses only.

The 63 departments having valid email addresses received an 

email where the head of the department was encouraged to 

answer an inquiry placed on the Internet. The remaining four 

departments received the inquiry by regular post. The Internet 

based inquiry was protected by a password, sent by email to 

the recipients. The inquiry had headings such as Organization, 

Business Activity, Education and Future Development and 

consisted of 20 questions with both open and restricted answer 

alternatives.

By using a regular postal inquiry, a larger material may be 

collected and there is no need to limit the geographical area. 

The disadvantage of a postal inquiry, according to Polit and 

Hungler (7), is that a postal inquiry often results in a low 

answering level.
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Therefore, in this study an Internet based inquiry was used. 

The answer readiness was 56 (84%) of the departments. 

The 56 departments of anaesthesia employed 1.836 nurse 

anaesthetists.

Ethics

The study has not affected patients or any individual staff, 

and is approved by the Committee of Research Ethics at 

the University of Lund (LU 645-01). Due to the demand 

for confi dentiality, the identity of hospitals, departments 

or individuals are withheld. All participation is based on 

voluntariness.

Data analysis

Data from the restricted answers was processed with the 

statistic method “Anova” by the statistic program SPSS version 

12.0 and a P-value < 0,05 were considered signifi cant.

The results from the open answer alternatives were categorized 

and a frequency analysis was made. Verbatim quotations from 

the open alternatives are used to illuminate various aspects 

under the results.

Results
Organization

Of totally 56 answering departments, 43 (77%) stated that 

their nurse anaesthetists took part, in any form, in the pre-

hospital medical care. Thirty-eight departments mentioned the 

number of nurse anaesthetists also active in pre-hospital care. 

Twelve of the departments (32%) had all (100%) of the nurse 

anaesthetists on pre-hospital care duty. The 1-50% and 51-99% 

on pre-hospital duty levels were found on equally large parts 

– 13 (34%) of the departments. No signifi cant differences were 

found in the number of employed nurse anaesthetists (size 

of departments) and the level of participation in pre-hospital 

medical care. 

The 43 departments, participating in pre-hospital care with 

nurse anaesthetists, mentioned that an emergency car was 

manned by 11 (26%) of the departments. A helicopter was 

manned by 13 (30%), ambulances (as resources on code red 

alarm) by 17 (40%), ambulances (as resources on transportation 

to another hospital) by 31 (72%) and participation in medical 

emergency teams by 32 (74%). The manning with nurse 

anaesthetists on a 24h-7days/week level took place at 39 

(91%) of the departments. The remaining four departments 

(9%) manned the pre-hospital care during offi ce hours only 

(2 departments) or under extended shift hours, 0700 - 2300 (2 

departments).

The question regarding when the participation in pre-hospital 

care commenced was answered by 39 departments. Two 

departments (5%) started in the 60s, six departments (15%) in 

the 70s, 20 departments (51%) in the 80s, eight departments 

(21%) in the 90s and three departments (8%) commenced from 

2000 and onwards. The median year for commencement was 

1984.

All 43 departments described the participation of the nurse 

anaesthetists during the past fi ve years. Four departments 

(9%) had a considerable increase, twelve departments (28%) 

noted an increase, 17 departments (40%) noted an unchanged 

deployment, seven departments (16%) a decrease and three 

departments (7%) a marked decreased level of deployment. No 

statistic signifi cant levels of differences were detected.

Business Activities

The possibility for nurse anaesthetists to administrate 

pharmaceutical drugs by the means of ”general directives” 

was given by 30 (70%) of the departments. Four departments 

(9%) stated that drugs were administrated after telephone 

consultation.

Four departments (9%) administrated the drugs by directives 

from the dispatching physician. Three departments (7%) always 

had a physician together with the patient. Two departments 

(5%) noted no reason why ”general directives” were not in 

use.

Examples of pharmaceutical (anaesthetic) drugs included in 

the ”general directives” exceeding the ”standard emergency 

drugs” like Morphine, Furosemide were: Suxamethon, non 

depolarization relaxantia, Thiopentalsodium, Propofolium, 

Ketamine, Fentanyl, Alfentanil, Efedrinhydrochloride, 

Lidocaine hydrochloride, Glycopyrron Bromide, Methyl 

Prednisolone and Midazolam.

Thirty-eight departments (88%) stated that the nurse 

anaesthetists might add medical treatments to the pre-hospital 

care that no other specialized nurse (ICU or ambulance care 

nurse) are allowed to perform. “Endotracheal intubation needs 

skills that no other nurse category have. All situations where 

this skill is needed, cardiac arrest, drowning, high voltage 

injuries etc, also need the presence of a nurse anaesthetist.” 

However, fi ve departments (12%) had an opposite opinion. 

“This may be a philosophical question. The nurse anaesthetist 

may be technically more skilled to maintain free airway 

and access to veins, but this has never been demonstrated in 

Sweden. In all other aspects, the ambulance care specialist 

nurse is better skilled for the task. The long and meritorious 

actions of nurse anaesthetists in pre-hospital care is mostly a 

consequence of the fact that we until recently had no education 

for ambulance specialist nurses, but had to take the best we 

had at that time. Now we have training for ambulance care 

specialist nurses. The need for nurse anaesthetists in pre-

hospital medical care should decrease dramatically.” Table 1 

identifi es the categories of comments to the answers.

Forty-two departments answered the question if there was any 

statistic follow up or evaluation on the nurse anaesthetist s̓ 

work. Sixteen departments (38%) answered ”yes” and 26 

departments (62%) answered ”no”.
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Education

Thirty-six departments (84%) answered that their nurse 

anaesthetists had adequate education for pre-hospital medical 

care. Seven departments (16%) answered the very opposite. 

Deeper education in pre-hospital care giving was supplied by 

27 departments (63%) while 16 departments (37%) provided 

no such education.

Future development

Fifty-one (91%) of 56 answering departments believe that their 

nurse anaesthetists will be a part of the pre-hospital medical 

care within the next fi ve years. Five departments (9%) had 

an opposite apprehension. No statistic signifi cant differences 

were detected between size of departments and participation 

in various pre-hospital activities.

The 51 departments suggested that the nurse anaesthetists 

would work in areas like

• Emergency cars 14 (28%)

• Helicopter 19 (37%)

• Ambulance (on code red alarm) 19 (37%)

• Ambulance (on transportation to another hospital) 33 (65%)

• Emergency team 38 (75%)

Some comments to that nurse anaesthetist will be a part of the 

pre-hospital medical care within the next fi ve years:

“If you priorities the need for maintaining free air-ways you 

need a nurse anaesthetist. You cannot solve airway problems 

by a few visits to the surgical theatre”.

“The profi le of the emergency car may change, but its role 

as highly specialized spearhead and research bench will 

remain”.

Fifty-two departments (93%) suggested that there was an 

interest among their nurse anaesthetists to participate in 

the future pre-hospital medical care. “The emergency car 

activities are attractive to nurse anaesthetists. They grow in 

their professional role and develop further. Four departments 

(7%) opposed to this. Table 2 identifi es the categories found in 

the comments to this answer.

The future role of the nurse anaesthetists as described by the 

answering 56 departments is displayed in table 3.

An example on how the departments look at the future role of 

the nurse anaesthetists:

“Spearhead competence is always needed to strengthen the 

ambulance medical care, preferably in combination with an 

emergency car to be able to re-prioritise and become fl exible. 

Increasingly advanced medical supplies are brought to the 

patient and more hands will be needed. It will still be needed 

two persons with the patient to be able to give adequate care 

during the transport to the hospital. You never give medical 

care alone to a patient in critical condition anywhere else 

in the medical world. The spearhead competence of a nurse 

anaesthetist will be needed in the helicopter and in the 

emergency team in the future.”

Discussion
The median year (1984) of commencing pre-hospital care is 

well correlated to what Svedberg (15) emphasized, i.e. that 

all countries in Scandinavia, except Sweden, had ambulances 

staffed with nurses and/or physicians, and that involvement 

of these professionals was necessary for the improvement of 

the services. In 1979, the Medical Association emphasized the 

ambulances service should be a qualifi ed form of emergency 

care directed by physicians, preferably anaesthetists (14).

Categories (n=10) Frequency (n=59)

Experience of gaining airway with intubation 29

Experience of performing anaesthesia 11

Work self-governed 4

Experience of gaining access to blood vessels. 3

Experience of aggressive fl uid therapy 3

Experience of making fast decisions regarding 

breathing and circulation. 3

Experience of potent pharmaceutical drugs 3

Experience of unconscious patients 1

Supervision 1

Ambulance care nurse is more appropriate 1

Table 1. Comments on that the nurse anaesthetists could add medical treatments 
to the pre-hospital care that no other specialized nurse (ICU or ambulance care 
nurse) is allowed to perform.

Categories   Categories  Categories

“Yes” Frequency “Hesitance” Frequency “No” Frequency

(n=9)  (n=21)    (n=6)  (n=9)   (n=2)  (n=4) 

Man Emergency Car 5 To some part 2 Lack of employees  3

There is a great interest  4 Not everyone likes to participate 2 Anaesthesiologist is a fi rst hand choice  1

Rotation anaesthesia-ICU and ambulance  3 Educational efforts needed  2   

Contributes to alternation 3 Related to individuals 1   

Man Helicopter 2 Not everyone has physical abilities 1   

Trauma is of high interest  1 Subjective judgment of answering yes 1   

There is a large need 1       

Transports to another hospitals  1       

Likes when the going gets tough  1        

Table 2. Comments from the departments if there was an interest among their nurse anaesthetists to participate in the future pre-hospital medical care.
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A prerequisite for a nurse anaesthetist to act is that there exists 

a ”general directive” on pharmaceutical drug administration 

(11). Seventy-seven percent of the departments have valid 

general directives, but surprisingly 9% of the departments only 

allow pharmaceutical treatment after telephone consultation 

in each individual case. The nurse anaesthetists depending 

on this have very limited treatment possibilities, since severe 

acute conditions often require very fast decisions.

Lossius et al. (5) demonstrated that a helicopter or an emergency 

car manned with an anaesthetist have a major clinical impact 

on critical ill and injured patients. The number of patients 

who have gained years to live was relatively low, 9% of the 

population, but the total number of gained years to live was 

high (640 years). This was an effect of the advanced medical 

treatment given by the anaesthetist.

Emergency cars manned with nurse anaesthetists have been 

active for more than 20 years in Sweden. During this period, 

it has never been demonstrated, scientifi cally or objective that 

cars manned with other competences - including physicians - 

could extend the medical care further to the critical ill patient. 

However, a car manned with a physician will be signifi cantly 

more expensive to run, due to differences in salaries between 

nurses and physicians.

The ability to maintain free airways by endotracheal intubation 

was the most noted step that a nurse anaesthetist could add to 

pre-hospital medical care as opposed to what other specialized 

nurses (ICU, Ambulance) could add. Despite the fact that 

there exists a special ambulance nursing care training, 91% 

of the departments considered that their nurse anaesthetists 

would participate in the pre-hospital care within fi ve years. 

This can depend on that pre-hospital care is very attractive to 

nurse anaesthetists. Ninety-three percent of the departments 

answered “yes” on the question if such an appointment was 

needed. 

Conclusion
This study clearly demonstrates that the participation of 

the nurse anaesthetist in the pre-hospital medical care is 

widespread (77% of departments), despite that other nurses 

(39% of the pre-hospital medical staff the year 2002) had a 

marked increase in participation during the last few years (12). 

It is worth mentioning that there is no statistical signifi cant 

fi gure supporting the idea that the nurse anaesthetist s̓ role 

has changed during the past fi ve years. The study also clearly 

demonstrate that the departments of anaesthesiology in Sweden 

believe that the nurse anaesthetists will have an important 

complementary function in the future pre-hospital medical 

care environment.
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