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Abstract
Background  Dispatch precision of Helicopter Emergency Medical Services (HEMS) is a key topic in prehospital 
research. In Norway, the combined role of the HEMS physician on-call and the Emergency Medical Communication 
Centre (EMCC) physician has been challenged. This study aimed to evaluate the impact on HEMS dispatch precision 
by transferring the medical decision-making from an on-call HEMS physician to an on-site HEMS physician in the 
EMCC.

Methods  In this quasi-experimental study, a HEMS physician was on-site in Trondheim EMCC during defined working 
hours from February 1st through July 5th, 2024. When on-site, the decision to dispatch Trondheim HEMS was made 
by this EMCC physician. Primary outcome was unnecessary HEMS dispatches, i.e. missions where neither advanced 
treatment nor logistical contributions were provided following HEMS dispatch. Secondary outcomes were HEMS 
alarm and activation time, rejected HEMS missions and National Advisory Committee for Aeronautics (NACA)-scores 
of encountered HEMS patients. Outcomes were analysed by difference-in-differences analyses.

Results  785 HEMS missions were included in the analyses. There was no significant difference in the risk of an 
unnecessary mission (percentage point risk difference [RD] 5.6, 95% confidence interval [CI] -7.4–18.6) or the 
proportion of patients with NACA scores of 4 or higher (RD -5.8, 95% CI -17.9–6.3) following the intervention.

Conclusion  We found no evidence of increased HEMS dispatch precision, measured by the proportion of missions 
without medical or logistical contributions, when transferring the medical decision regarding HEMS dispatch from the 
HEMS physician on-call to an on-site EMCC physician in this study.
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Background
As a limited and specialized prehospital resource, appro-
priate use of Helicopter Emergency Medical Services 
(HEMS) has gained increased attention in recent years 
[1–4]. An increasing number of emergency calls in West-
ern countries during recent decades further challenges 
the capacity of both the Emergency Medical Communi-
cation Centres (EMCC) and prehospital resources [5, 6]. 
The growing demands on emergency medical services 
(EMS) necessitate efforts to enhance the dispatch of pre-
hospital resources, including strengthened clinical deci-
sion-making in the EMCC [7, 8].

In Norway, national legislation requires every EMCC 
to have a consultant physician available at all times to 
assist the EMCC operator on demand; this is typically 
the anaesthesiologist on-call at the nearest HEMS base 
[9]. The combined role of the EMCC consultant phy-
sician (EP) and the HEMS physician on-call has been 
challenged in public reports, particularly the restricted 
availability of the EP during and after HEMS missions, 
and the EP not being physically present with access to the 
same tools and information as EMCC operators [9, 10]. 
Holding two positions simultaneously might also repre-
sent a potential for mixing of roles when assessing clini-
cal and operational considerations related to a mission 
[10, 11].

Previous publications have described positive effects on 
dispatch precision of prehospital resources and decision-
making processes by involving physicians with direct 
access to telemedical solutions in the EMCC [12–14]. 
Various studies have also investigated different HEMS 
dispatch models, including dispatch by HEMS crews 
compared to dispatch centres, and comparisons of non-
clinical dispatch models with paramedic-led dispatch in 
the EMCC [15–19]. However, there is currently a lack 
of evidence regarding the effects on HEMS dispatch by 
introducing an on-site physician in the EMCC. This 
study aimed to evaluate the impact on HEMS dispatch 
precision by transferring the medical decision-making 
from an on-call HEMS physician to an on-site HEMS 
physician in the EMCC.

Methods
Study setting
In Norway, EMCC operators receive emergency calls, 
perform initial triage and provide first aid advice by 
phone supported by the Norwegian Index for Emergency 
Medical Assistance, while simultaneously dispatch-
ing resources and coordinating the medical response 
[20–22]. Depending on case severity, this might include 
dispatching one or more prehospital response units 
(ground ambulance or boat) and, if necessary, the local 
general practitioner on-call. Based on national guide-
lines for HEMS activation, operators may also request a 

HEMS crew that can reach patients either by helicopter 
or a rapid response car, as appropriate. If so, the regional 
HEMS coordinator tasks the most appropriate HEMS 
unit [23]. The final decision on whether to respond to a 
HEMS mission request relies on medical considerations 
by the HEMS physician on-call, as well as operational 
aspects like weather conditions judged by the pilot.

The 753 600 inhabitants (2024) of the region of Central 
Norway are dispersed over 56 559 square kilometres [24]. 
St. Olav`s University Hospital in Trondheim is the ter-
tiary referral centre amongst a total of eight hospitals in 
the region. The regional EMCC is located in Trondheim 
and staffed by six EMCC operators at daytime, five in the 
evenings and four at night on weekdays. All EMCC oper-
ators in Norway are healthcare professionals (e.g. emer-
gency medical technicians, paramedics or nurses) [21]. 
In 2023, approximately 45 000 calls to the national emer-
gency number 113 were received by Trondheim EMCC.

Trondheim HEMS base operates an Airbus Helicopter 
H145 and a rapid response car staffed with a HEMS crew 
member (HCM), a pilot and an anaesthesiologist. The 
eight physicians on the base are experienced in prehospi-
tal emergency care with a minimum of 10 years working 
in this HEMS service. In addition to responding to HEMS 
mission requests, the HEMS physician on-call also gives 
medical advice to Trondheim EMCC as its EP. This con-
sulting is primarily on medical treatment and prehospital 
logistics in missions where HEMS is not dispatched.

The intervention
From February 1st through July 5th, 2024, an on-site 
EP was present in Trondheim EMCC at daytime during 
weekdays (Monday to Thursday from 10am to 10 pm, 
and Fridays from 08am to 4pm) except for public and 
school holidays. These intervention times were chosen 
for reasons of feasibility and to cover the periods of high 
HEMS activity. Seven out of eight eligible HEMS physi-
cians from the Trondheim HEMS base agreed to partic-
ipate as on-site EP, in addition to their ordinary HEMS 
shifts during the intervention period. Outside working 
hours with an on-site EP, the HEMS physician on-call 
functioned both as EP and HEMS physician according to 
usual practice.

Prior to the intervention, the participating physicians 
were trained in standard EMCC operations and pro-
cedures, including using the AMIS software (EMCC 
database; CSAM Health AS, Oslo, Norway) and the Inte-
grated Communication and Control System (ICCS; Fre-
quentis AG, Vienna, Austria) [25]. The on-site EP was 
located at a dedicated desk in the EMCC, with access to 
all relevant information including the electronic health 
record system of St. Olav`s University Hospital (Helse-
plattformen, EPIC Systems Corporation), live streaming 
from prehospital patient monitors (CorPuls Mission; GS 
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Elektromedizinische Geräte G. Stemple GmbH, Kaufer-
ing, Germany) and live on-scene video transmission 
(“Hjelp 113 Video”, Norwegian Air Ambulance Founda-
tion, Oslo, Norway) [26].

EMCC operators and participating physicians were 
given a detailed task instruction on how to interact dur-
ing the intervention. Whenever the EMCC operator 
received an emergency call where HEMS dispatch was 
either indicated according to current dispatch criteria, 
or the operator wanted to consult a physician regard-
ing a potential HEMS dispatch, the on-site EP should be 
contacted without delay to make the final decision on 
whether or not to dispatch HEMS. If the HEMS crew was 
tasked, the HEMS physician on-call was instructed to 
accept the mission without further medical questioning. 
However, the HEMS physician could override the on-site 
EP`s decision and reject a mission if major operative con-
cerns were identified. Operational flight considerations 
including weather assessments were done by the HEMS 
pilot as normal.

The on-site EPs were generally instructed to obtain a 
passive role, i.e. “speak when spoken to” during shifts in 
the EMCC. Operators were free to contact the EP when-
ever they felt it was necessary, except in HEMS dispatch 
considerations where consulting was required. The EPs 
were further instructed to silently listen to all 113-calls 
with acute triage to be able to respond quickly upon 
request for assistance by the operator. If the EP chose 
to actively involve oneself in an emergency call without 
being asked, this should be documented specifically.

Study design
In this quasi-experimental study, the intervention with 
an on-site EP was introduced exclusively in the interven-
tion group and not randomly assigned. This intervention 
group (denoted A2 in Table 1) was defined as all working 
hours with an on-site EP in the EMCC. We also included 
control groups covering the corresponding days and 
time intervals for both working and non-working hours 
in 2022 and 2023 (groups A1 and B1), as well as non-
working hours during the intervention period (group B2, 
Table  1. Participating physicians and EMCC operators 
were blinded for the endpoints of the study.

Primary outcome
The primary outcome of the study was unnecessary 
HEMS dispatch, defined as a mission where neither 
advanced treatment nor logistical contributions were 
provided by dispatching HEMS to the scene. This was 
measured from a panel of quality indicators (QI) for phy-
sician-staffed emergency medical services that has been 
registered by the HEMS physician on every dispatch at 
Trondheim HEMS since September 7th 2021 [27]. If the 
response to both QIs was “No” following a HEMS mis-
sion, this was registered as an unnecessary HEMS dis-
patch (Table 2).

Secondary outcomes
Secondary outcomes were HEMS alarm time (time from 
emergency call to HEMS alarm), HEMS activation time 
(time from HEMS alarm to HEMS take-off), rejected 
HEMS missions and National Advisory Committee for 
Aeronautics (NACA)-scores of encountered HEMS 
patients being 4 or higher. In the eight-level NACA scor-
ing system, the most serious clinical state during a mis-
sion is registered, where NACA 0 indicates no injury or 
illness and NACA 7 means that the patient is declared 
dead during the mission (with or without resuscitation 
attempts) [28].

Inclusion and exclusion criteria
All requests to Trondheim EMCC regarding potential 
missions for Trondheim HEMS during the pre-inter-
vention and intervention periods, either assessed by the 
on-site EP (Table  1; group A2) or by the HEMS physi-
cian (Table 1; group A1, B1 and B2), were included in the 
study. Missions without patient contact were excluded 
from the analyses as quality indicators were not regis-
tered in these cases. Also, missions performed by two 
HEMS physicians in the study group (Haugland and Ule-
berg) who were not blinded for outcome measures and 
missions with incomplete or missing QI registration were 
excluded (Fig. 1).

Sample size and statistical analysis
Historical data showed that the proportion of unneces-
sary HEMS dispatches without medical or logistical ben-
efit were 19% in both 2022 and 2023, respectively. An 

Table 1  Group design for working and non-working hours
Pre-intervention period
Feb 1 to Jul 5
years 2022 and 2023

Intervention period
Feb 1 to Jul 5
year 2024

Working hours
Mon-Thu 10am-10pm
Fri 8am to 4pm

No intervention (A1) Intervention (A2)

Non-working hours
Mon-Thu 10pm-10am
Fri 4pm-Mon 10am

No intervention (B1) No intervention (B2)
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estimated effect size of 50% reduction of unnecessary 
dispatches (to 9.5%) was considered appropriate. Based 
on 80% power, an α-level of 0.05 and a κ-level of 2, the 
required sample size was found to be 142 missions with 
patient contact [29]. Based on 849 missions with patient 
contact in 2022, this implied an intervention period of 

approximately 5 months to reach the required sample 
size. The final intervention period was February 1st 
through July 5th, 2024.

To assess the association between the intervention 
and selected outcomes we performed a difference-in-
differences (DiD) analysis, which is a frequently used 

Table 2  Definition of quality indicators for primary outcome
Quality indicator Advanced treatment Logistics

Did the HEMS crew provide advanced treatment in the actual response? Did the logistical contribution by HEMS give the patient 
a significant better service than the existing alternative?

Response 1. Yes; procedures (both medical and rescue techniques) or medications 
only offered by P-EMS units in the actual region.

1. Yes; by reducing the estimated time to admitting 
facility with ≥ 30 min for time critical conditions like 
STEMI, stroke and severe trauma.

2. Yes; procedures or medications also offered by other local pre-hospital 
units than the P-EMS, but these were not present on scene.

2. Yes; by reducing the estimated time to admitting 
facility with 15–29 min for time critical conditions 
like STEMI, stroke and severe trauma.

3. Yes; avoidance of unethical/unnecessary treatment 3. Yes; by accessing and/or evacuating the patient 
from an area otherwise difficult to access.

4. Yes; presence in particularly demanding situations, e.g. the death of a 
child, major incidents etc. (The presence of P-EMS was considered sup-
portive for both other caregivers and relatives).

4. Both 1 and 3.
5. Both 2 and 3.

5. No 6. No
HEMS: Helicopter Emergency Medical Services, P-EMS: Physician-staffed Emergency Medical Services, STEMI: ST-Elevation Myocardial Infarction

Fig. 1  Flow chart for inclusion and exclusion for primaryoutcome analysis. HEMS: Helicopter Emergency Medical Services, QI: Quality Indicator
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method for evaluating the impact of non-randomized 
interventions in healthcare [30–32]. A DiD design com-
pares changes over time in an intervention group with 
changes in a group that does not receive the intervention, 
often summarised in a 2 × 2 table as presented in Table 1. 
In the pre-intervention period, groups A1 and B1 were 
“exposed” to the control condition without an on-site EP. 
In the intervention period, group A2 was exposed to the 
intervention with an on-site EP while the control group 
B2 was unexposed. The DiD estimate, which reflects 
the intervention effect, was calculated as (A2-A1) - (B2-
B1). We estimated the DiD with ordinary linear regres-
sion with an interaction term between working-time and 
intervention year, providing estimates of risk differences 
for binary outcomes. In addition, we analysed the data by 
comparing working hours in the intervention period with 
all other periods where no intervention occurred (groups 
A2 vs. A1, B2 and B1). For this analysis we used logistic 
and ordinary linear regression for binary and continuous 
outcomes, respectively, adjusted for factors that could 
influence differences over time; day of the year (lin-
ear), time of the day (five-point spline) and age and sex 
of the patient. All analyses were adjusted for the on-site 
EP-identifier to account for possible different practices 
among different EPs.

Epidemiological data were analysed by Student’s t-test 
or Pearson’s χ2 test, as appropriate. Data are reported 
as mean with SD, median with IQR or proportions, as 
appropriate. Statistical analyses were performed using 
IBM Statistics SPSS 29 (IBM Corp. Released 2020. IBM 
SPSS Statistics for Windows, Version 27.0. Armonk, NY: 
IBM Corp), R Statistics 4.0.4 (R Core Team 2013, R Foun-
dation for Statistical Computing, Vienna, Austria) and 
Microsoft Excel (Microsoft Office 365 ProPlus, Microsoft 
Corporation, USA). Results are reported with a signifi-
cance level of 0.05.

Data sources, collecting and cleaning
Routinely collected data on all HEMS requests were 
gathered retrospectively from the Trondheim EMCC 
database AMIS and the HEMS database LABAS. AMIS 
is the emergency medicine information system providing 
EMS data including patient status, ambulance dispatch 
and timeline data. LABAS (Normann IT, Trondheim, 
Norway) is the operational database and medical record 
generator of the Norwegian HEMS service. Quality indi-
cators were registered electronically after each HEMS 
mission by the HEMS physician on-call and collected ret-
rospectively. Data were stored on a secure server at Cen-
tral Norway Regional Health Authority`s IT department 
(HEMIT).

For each HEMS request we registered timeline param-
eters (time of emergency call, HEMS alarm, HEMS 
take-off), patient characteristics (age, sex, International 

Classification of Diseases [ICD] -10 diagnosis, NACA 
severity score), HEMS mission data (type of mission, 
mission triage, transportation by car or helicopter, devia-
tions (rejected or aborted missions, cause of deviations) 
and selected quality indicators (advanced treatment or 
logistical contribution provided by the HEMS crew).

During working hours in the intervention period, the 
on-site EP and EMCC operator were instructed to com-
plete a questionnaire every time the EP was involved in 
an emergency call. The questionnaire included reasons 
for and consequences of involving the EP, deviations 
from EMCC routines and a usefulness score for the EP 
involvement. At the same time, the HEMS physician on-
call completed a questionnaire for all HEMS requests, 
including usefulness scores for information provided 
by the on-site EP in different stages of the HEMS mis-
sions. Data were registered on paper continuously during 
EMCC and HEMS shifts and transferred electronically to 
a web-based database (eFORSK, HEMIT). The complete 
questionnaires are presented in Additional file 3.

The complete dataset was assessed by the main author 
prior to analyses to identify multiple registrations of a 
single event for both LABAS and AMIS data. If two or 
more patients were encountered on a single HEMS mis-
sion, only the patient with the highest NACA score was 
included in the primaryendpointanalysis. HEMS mis-
sions with patient contact that had incomplete regis-
tration of quality indicators (n = 268) were sent to the 
individual HEMS physicians without unblinding for post-
registration as part of a general data cleaning process at 
the Trondheim HEMS base.

Results
In total, an on-site EP was present at Trondheim EMCC 
during 960 work hours distributed over 100 weekdays 
throughout the intervention period. In total, 8543 emer-
gency calls were responded to by the EMCC operators 
with an on-site EP (group A2).

Trondheim HEMS base received 1146 and 467 HEMS 
mission requests during the pre-intervention and inter-
vention period, respectively. When excluding missions 
without patient contact, missions executed by the two 
HEMS physicians in the study group and missions with 
incomplete or missing quality indicator registration, 518 
(pre-intervention period) and 267 (intervention period) 
HEMS missions were included in the primary outcome 
analysis (Fig. 1).

Baseline data for HEMS missions during working and 
non-working hours are presented in Table 3. There were 
no significant differences between non-working and 
working hours in the pre-intervention and intervention 
periods regarding patient age, gender and ICD-10 diag-
noses (Additional file 1).
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Primary outcome
In 33 (working hours) and 30 (non-working hours) per-
cent of HEMS missions during the intervention period, 
respectively, the HEMS physician judged the mission 
unnecessary, i.e. that no advanced treatment or logisti-
cal contribution was provided (Table  3). There was no 
significant difference in the risk of an unnecessary mis-
sion when comparing working and non-working hours in 
the pre-intervention and intervention periods by differ-
ence-in-difference analysis (risk difference [RD] 5.6, 95% 
confidence interval [CI] -7.4–18.6) (Table 4). Comparing 
working hours in the intervention period with all con-
trols from 2022 to 2024 combined gave consistent results 
(odds ratio [OR] 1.36], 95% CI 0.82–2.26) (Table 4).

Secondary outcomes
Overall, 79% of all HEMS missions during working and 
non-working hours included patients with a high severity 
score (NACA score of 4–7) (Table 3). We did not demon-
strate a significant difference in the proportion of HEMS 
missions assessing patients with NACA scores of 4 or 
higher when comparing intervention and non-interven-
tion groups, including the difference-in-difference analy-
sis (RD -5.8, 95% CI -17.9–6.3) (Table 4).

The overall median time from emergency call to HEMS 
alarm was 6  min in the dataset (Table  3). A significant 
change in HEMS alarm time, or time from alarm to mis-
sion start (HEMS take-off) was not demonstrated after 
the intervention (Table 4).

Table  5 presents a comparison of the proportion of 
HEMS mission requests rejected due to lack of medi-
cal indication for each individual physician in the role 
as HEMS physician (group A1, B1 and B2, Table 1) and 

Table 3  Outcome and baseline data for HEMS missions in pre-intervention and intervention periods
February to July, 2022 and 2023 February to July, 2024
Non-working hours Working hours Non-working hours Working hours (intervention) Overall
N (%) N (%) N (%) N (%) N (%)

HEMS missions with patient contact 296 (100) 222 (100) 169 (100) 98 (100) 785 (100)
Outcomes
  No advanced treatment 172 (58) 131 (59) 105 (62) 67 (68) 475 (61)
  No logistical contribution 141 (48) 94 (42) 91 (54) 50 (51) 376 (48)
  Unnecessary mission 76 (26) 46 (21) 51 (30) 32 (33) 205 (26)
  Median time, call to alarm [IQR] 6 [25] 5 [19] 7 [17] 7 [15] 6 [19]
Patient characteristics
  Mean age [SD] 51 [27] 54 [27] 55 [24] 51 [26] 53 [26]
  Women 105 (35) 87 (39) 54 (32) 30 (31) 276 (35)
  NACA score from 4 to 7 230 (78) 180 (81) 138 (82) 75 (77) 623 (79)
  ICD10, chapter I 116 (39) 98 (44) 80 (47) 39 (40) 333 (42)
  ICD10, chapter S 48 (16) 34 (15) 19 (11) 22 (22) 123 (16)
  ICD10, chapter R 32 (11) 31 (14) 23 (14) 15 (15) 101 (13)
  ICD10, chapter J 30 (10) 14 (6) 11 (7) 5 (5) 60 (8)
HEMS: Helicopter emergency services, IQR: Interquartile range, SD: standard deviation

Table 4  Primary and secondary outcome analyses
Outcome Unit Difference in differences,

Estimate (95% CI)1
Unit Intervention versus 

non-intervention,
Estimate (95% CI)1,2

Unnecessary mission %-point RD 5.6 (-7.4 to 18.6) OR 1.36 (0.82 to 2.26)
NACA score 4 to 7 %-point RD -5.8 (-17.9 to 6.3) OR 1.20 (0.69 to 2.11)
Time from 113 call to HEMS alarm Minutes 0.9 (-7.7 to 9.5) Minutes 0.7 (-5.6 to 7.0)
Time from HEMS alarm to take-off Minutes 3.1 (-1.9 to 8.1) Minutes 2.1 (-1.5 to 5.7)
1Analyses were adjusted for EMCC physician. 2Analyses were adjusted for day of the year, time of the day and age and sex of the patient. OR: Odds ratio, CI: Confidence 
interval, RD: Risk difference, NACA: National Advisory Committee for Aeronautics

Table 5  Individual HEMS mission rejections as HEMS physician 
and on-site EP
Physician Rejected/

requests as 
HP (%)

Rejected/
requests as 
EP (%)

Difference 
(%-points)

P-value

A 9/122 (7.4) 10/34 (29.4) 22.0
B 5/119 (4.2) 2/11 (18.2) 14.0
C 25/255 (9.8) 9/59 (15.3) 5.5
D 36/179 (20.1) 14/31 (45.2) 25.5
E 12/253 (4.7) 9/39 (23.1) 18.3
F 4/203 (2.0) 3/29 (10.3) 8.4
G 9/154 (5.8) 5/52 (9.6) 3.8
A-G 100/1285 (7.8) 52/255 (20.4) 12.6 < 0.0011

HEMS: Helicopter Emergency Medical Services, HP: HEMS hysician, EP: 
Emergency Medical Communication Centre Physician. 1Pearson Chi-square test
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on-site EP (group A2, Table  1), respectively. All partici-
pating physicians rejected a higher proportion of mission 
requests individually when being the on-site EP, com-
pared to their decisions during HEMS shifts (3.8–25.5% 
point increase). For all seven physicians together, this 
on-site EP rejection rate was significantly higher (12.6% 
point increase, p < 0.001) (Table 5).

Response to questionnaires
In total, 983 questionnaires were completed by the on-
site EPs (n = 519), EMCC operators (n = 301) and HEMS 
physician (n = 163) on 563 emergency calls during the 
intervention period. This implies that the on-site EP on 
average was involved in 5.6 cases each shift, equivalent to 
one consultation every 1.7 h. Of all 8543 emergency calls 
responded to during working hours in the intervention 
period, involvement of the on-site EP was documented in 
6.6% of these calls.

In 180 of the 563 calls involving an on-site EP, the EP 
took the initiative to get involved without any request 
from the EMCC operator. In these cases, the EMCC 
operator response rate was low (n = 37). This implies 
a response rate of 92% (519/563) for EPs, and 69% 
(264/383) for the EMCC operators in cases where the 
operator contacted the EP. Trondheim HEMS received 
180 mission requests during working hours in the inter-
vention period, with a corresponding HEMS physician 
response rate of 91% (163/180).

The on-site EP was contacted by an EMCC operator 
or a HEMS coordinator in 39.5% and 20.8% of all cases 
involving an EP, respectively. Personnel from ground 
ambulances contacted the EP in only 1.3% of cases, while 
the EP got involved by own initiative in 36.6% of all cases. 
To clarify the EMCC operators` intentional use of an on-
site EP, cases where the EP was involved by own initiative 
only were excluded from the response to questionnaires 
presented in Additional file 2.

Discussion
In this quasi-experimental study of HEMS dispatches 
in a Norwegian EMCC we investigated transferring the 
medical dispatch decision from the HEMS physician to 
an on-site physician in the EMCC. We found no evidence 
of increased HEMS dispatch precision, measured by the 
proportion of HEMS missions where no advanced treat-
ment or logistical contribution was provided following 
the intervention. A minor increase in such unnecessary 
HEMS missions was observed after the intervention, but 
the results were compatible with no statistically signifi-
cant effect. Furthermore, we found no significant change 
in HEMS missions with severely ill or injured patients 
(NACA-scores 4–7).

Various studies have addressed the challenges of appro-
priate HEMS dispatch [1, 2, 33–36]. General HEMS 

dispatch criteria have proven difficult to establish, and 
the final decision on whether or not to dispatch a heli-
copter might require a complex decision process relying 
on the experience of EMCC operators and HEMS crew 
[1]. Bringing an experienced clinician closer to the deci-
sion-making in the EMCC may provide a more appropri-
ate dispatch [19]. To our knowledge, this is the first study 
to evaluate the effect on HEMS dispatch from bringing a 
HEMS physician into the EMCC.

A major shift in the decision process for HEMS dis-
patches was introduced in this study. Interventions to 
improve quality in healthcare might face several barri-
ers including staff engagement, consistent data collec-
tion and protocol adherence [37]. HEMS physicians in 
this study reported that HEMS dispatch was decided by 
the on-site EP alone in nearly 90% of all events, indicat-
ing good adherence to the study protocol. There were 
only a few cases where the HEMS physicians rejected 
the request despite the on-site EPs decision (n = 2, 1.2% 
of all HEMS physician questionnaires). Involving the on-
site EP led to minor deviations from standard operating 
procedures in the EMCC in only 1.9% of all cases, and, 
according to the HEMS crew, involvement of the on-site 
EP did not affect the mission performance negatively in 
93% of the events. These findings indicate that the inter-
vention was both safe and feasible. We found no evi-
dence to indicate that involving an on-site EP in HEMS 
dispatch caused delays in the time from an emergency 
113 call to HEMS alarm or from HEMS alarm to mission 
start. However, while the differences were not statistically 
significant, we did observe slightly longer timelines when 
an on-site EP was present (Table 4). As HEMS activation 
time has been shown to be influenced by the number of 
intermediators involved in emergency calls, this observa-
tion is noteworthy [38].

An argument for a present physician in the EMCC 
has been the immediate availability of a dedicated expe-
rienced consultant without other concurrent operative 
duties [10]. In our study, EMCC operators responded 
that the on-site EP was available within two minutes in 
97% of cases. Despite the high availability, the EP was 
involved in only 6.6% of all emergency calls during work-
ing hours in the intervention period. The passive role of 
the EP might partly explain the low degree of EP involve-
ment. However, this strategy was deliberately chosen to 
standardize the actions of the seven individual EPs in 
an unfamiliar setting in the EMCC. Although operators 
rated the usefulness of EP involvement as quite high, 
they responded that they would not have contacted the 
EP if not present in the EMCC in nearly 60% of all cases. 
While the educational level of Emergency Medical Dis-
patchers (EMD) varies notably between different EMCC 
systems internationally, our findings might reflect that 
Norwegian EMCC operators, all medically educated as 
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either Emergency Medical Technicians (EMT), nurses or 
paramedics, are used to operate autonomously supported 
by current dispatch guidelines without consulting an EP 
[21, 39–41].

Various endpoints have been assessed to describe 
HEMS dispatch precision in different EMCC systems, 
including the eight-level National Advisory Committee 
for Aeronautics (NACA) score which is well-established 
in prehospital emergency services of Western Europe 
[17]. As capturing all aspects of a complex dispatch pro-
cess by a single scoring system is challenging, a multi-
dimensional approach based on medical and logistical 
contribution in a HEMS mission may be valuable [27, 
42]. The proportion of encountered HEMS patients with 
a NACA score of 4 or higher, indicating severe illness or 
injury, was 78–82% in all groups in our data. These num-
bers are higher than previously reported results from 
comparable services, indicating proper HEMS dispatch 
[43, 44]. However, the HEMS physicians in our study 
reported that no medical contributions were provided in 
58–68% of all missions, which is somewhat higher than 
previous data from Nordic HEMS services using the 
same quality indicators [45]. Given the wide definition 
of the medical contribution in the “advanced treatment” 
quality indicator, including non-technical skills like care 
for patients` relatives in special clinical circumstances 
and withdrawal of unethical treatment, this high propor-
tion of medically unnecessary HEMS missions observed 
in our data is noteworthy. Although clearly defined, dif-
ferent interpretations and documentation practices of the 
quality indicators amongst HEMS physicians could pos-
sibly explain this finding.

The HEMS dispatch decision involves multiple contex-
tual factors in addition to medical details of the patients 
involved, including available ground resources, distance 
to receiving hospital and available information at the time 
of dispatch. In a complex decision process with limited 
available time, individual differences in personality and 
experience between HEMS physicians will likely affect 
the decision making process [46]. A possible explanation 
for the generally increased mission rejection rate dur-
ing working hours might be a lower threshold for EMCC 
operators to discuss HEMS dispatch with an on-site EP 
compared to a more remotely located HEMS physician 
on-call. Comparing individual HEMS physicians, we 
found considerable variations in the proportion of mis-
sions being rejected due to a perceived lack of medical 
indication (a range of 2–20%). Interestingly, we observed 
an even greater variability when comparing the propor-
tion of rejected missions for each individual in the role 
as on-site EPs (10–45%). As our data does not support an 
improvement in HEMS dispatch precision by moving the 
HEMS physician into the EMCC, finding ways to reduce 
variation in mission acceptance between different HEMS 

physicians could be a path for future studies regarding 
HEMS resource utilization.

Strengths and limitations
All participating operators and five out of seven partici-
pating physicians were blinded for the study outcomes. 
A randomized controlled study design was considered 
infeasible, which limits robust causality conclusions 
following the intervention. However, a difference-in-
difference analysis was included to address limitations 
with before-after-studies, including confounding due to 
unmeasured temporal changes and other unidentified 
differences between intervention and control groups. 
Also, the subjective nature of scoring quality indica-
tors for participating HEMS physicians is a limitation in 
assessing the primary outcome. Due to substantial costs 
related to introducing a present EP, an ambitious effect 
size estimate for the primary outcome was chosen. This 
implies that the study was underpowered to assess the 
significance of smaller observed changes in the selected 
outcomes. Different models for HEMS dispatch including 
EMCC staffing and organization may challenge the exter-
nal validity of the study.

Conclusion
In this quasi-experimental study in a Norwegian EMCC 
and HEMS base, the medical decision regarding HEMS 
dispatch was transferred from the HEMS physician on-
call to an on-site EMCC physician. We found no support 
for an increase in HEMS dispatch precision measured by 
the proportion of missions without medical or logistical 
contributions following the intervention.

Abbreviations
DiD	� Difference-In-Differences
EMCC	� Emergency Medical Communication Centre
EMS	� Emergency Medical Services
EMT	� Emergency Medical Technician
EP	� EMCC physician
GP	� General Practitioner
HEMS	� Helicopter Emergency Medical Service
HP	� HEMS physician

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​4​9​-​0​2​5​-​0​1​3​9​6​-​1.

Supplementary Material 1: Additional file 1 (PDF): Baseline data for HEMS 
patients in intervention and non-intervention periods.

Supplementary Material 2: Additional file 2 (PDF): Responses to question-
naires.

Supplementary Material 3: Additional file 3 (PDF): Questionnaires.

Acknowledgements
We thank the participating EMCC operators and HEMS physicians for valuable 
help in performing the intervention and collecting data. We also thank Line 
Mersland for conducting electronic registration of questionnaires, and Terje 

https://doi.org/10.1186/s13049-025-01396-1
https://doi.org/10.1186/s13049-025-01396-1


Page 9 of 10Ulvin et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2025) 33:80 

Sivertzen at Central Norway Regional Health Authority`s IT department for 
help in extracting data. Finally, we also thank the donors of The Norwegian Air 
Ambulance Foundation for facilitating our research.

Author contributions
OEU, HH and OU initiated and designed the study. OEU was the main author 
and collected the data. OEU reviewed missing data and errors in the data 
set. AA and OEU performed the statistical analyses. The final edition of the 
manuscript was read and accepted by all authors.

Funding
Open access funding provided by NTNU Norwegian University of Science and 
Technology (incl St. Olavs Hospital - Trondheim University Hospital)
The study was funded by The Norwegian Air Ambulance Foundation and 
Department of Emergency Medicine and Prehospital Services, St. Olav 
University Hospital. Award/grant number is not applicable.

Data availability
Data are available upon reasonable request.

Declarations

Ethics approval and consent to participate
The Regional Committee for Medical and Health Research Ethics in Mid-
Norway (REC) assessed the study, found the project to fall outside the working 
area of the Norwegian Health Care Research Act (REC 658080/2023) and 
approved an exemption from the duty of confidentiality (REC 682205/2023).

Consent for publication
Not applicable.

Competing interests
OEU holds a research position in The Norwegian Air Ambulance Foundation, 
a non-profit charity organization. NAAF is the owner of the Norwegian Air 
Ambulance, which is the current contractor of the helicopter emergency 
medical services in Norway.

Author details
1Department of Research and Development, Norwegian Air Ambulance 
Foundation, Oslo, Norway
2Department of Emergency Medicine and Prehospital Services, St. Olav 
University Hospital, Trondheim, Norway
3Department of Anaesthesia and Intensive Care Medicine, St. Olav 
Hospital, Trondheim, Norway
4Department of Circulation and Medical Imaging, Faculty of Medicine 
and Health Sciences, Norwegian University of Science and Technology 
(NTNU), Trondheim, Norway
5Center for Healthcare Improvement, St. Olav Hospital, Trondheim, 
Norway
6Department of Mathematical Sciences, Faculty of Information 
Technology and Electrical Engineering, Norwegian University of Science 
and Technology (NTNU), Trondheim, Norway

Received: 7 March 2025 / Accepted: 21 April 2025

References
1.	 Eaton G, Brown S, Raitt J. HEMS dispatch: A systematic review. Trauma. 

2018;20(1):3–10.
2.	 Berkeveld E, Sierkstra TCN, Schober P, Schwarte LA, Terra M, de Leeuw MA, et 

al. Characteristics of helicopter emergency medical services (HEMS) dispatch 
cancellations during a six-year period in a Dutch HEMS region. BMC Emerg 
Med. 2021;21(1):50.

3.	 Lyng JW, Braithwaite S, Abraham H, Brent CM, Meurer DA, Torres A, et al. 
Appropriate air medical services utilization and recommendations for inte-
gration of air medical services resources into the EMS system of care: A joint 
position statement and resource document of NAEMSP, ACEP, and AMPA. 
Prehospital Emerg Care. 2021;25(6):854–73.

4.	 Miles MVP, Beasley JR, Reed HE, Miles DT, Haiflich A, Beckett AR, et al. Overuti-
lization of helicopter emergency medical services in central Gulf Coast region 
results in unnecessary expenditure. J Surg Res. 2022;273:211–7.

5.	 Møller TP, Jensen JT, Ersbøll AK, Blomberg SNF, Christensen HC. Emer-
gency call utilization over a 10-years period: an observational study in 
region Zealand, Denmark, 2013–2022. Scand J Trauma Resusc Emerg Med. 
2024;32(1):129.

6.	 Herr D, Bhatia S, Breuer F, Poloczek S, Pommerenke C, Dahmen J. Increasing 
emergency number utilisation is not driven by low-acuity calls: an obser-
vational study of 1.5 million emergency calls (2018–2021) from Berlin. BMC 
Med. 2023;21(1):184.

7.	 Fevang E, Lockey D, Thompson J, Lossius HM. The top five research priorities 
in physician-provided pre-hospital critical care: a consensus report from 
a European research collaboration. Scand J Trauma Resusc Emerg Med. 
2011;19:57.

8.	 Møller TP, Kjærulff TM, Viereck S, Østergaard D, Folke F, Ersbøll AK, et al. The 
difficult medical emergency call: A register-based study of predictors and 
outcomes. Scand J Trauma Resusc Emerg Med. 2017;25(1):22.

9.	 Official Norwegian Reports. Først Og fremst - et helhetlig system for håndter-
ing av Akutte sykdommer Og Skader utenfor sykehus[First and foremost - a 
comprehensive system for handling acute illness and injuries prehospitally]. 
2015:17.

10.	 Norwegian Ministry of Health and Care Services. Sentrale elementer 
vedrørende organisering av AMK-sentralene [Central elements regarding 
organization of EMCC]. 2016. [Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​r​​e​g​j​​e​r​i​​n​g​e​n​​.​n​​o​/​n​​o​
/​d​​o​k​u​m​​e​n​​t​e​r​​/​s​e​​n​t​r​a​​l​e​​-​e​l​​e​m​e​​n​t​e​r​​-​v​​e​d​r​​o​r​e​​n​d​e​-​​o​r​​g​a​n​​i​s​e​​r​i​n​g​​-​a​​v​-​a​m​k​-​s​e​n​t​r​a​l​e​n​
e​/​i​d​2​5​1​1​4​6​0​/

11.	 Norwegian Board of Health Supervision. Tilsynsrapport etter alvorlig 
hendelse: Manglende utrykning med ambulansehelikopter– forsinket behan-
dling av sepsispasienter[Supervisory report after serious incident: Absent 
HEMS dispatch - delayed treatment of septic patients] 2021.

12.	 Magimel-Pelonnier E, Marjanovic N, Couvreur R, Drugeon B, Mimoz O, Guene-
zan J. Photography tele-transmission by regular ambulance staff for the 
management of mild traumatic injury: the nicephore randomised-controlled 
trial. Scand J Trauma Resusc Emerg Med. 2022;30(1):53.

13.	 Raaber N, Bøtker MT, Riddervold IS, Christensen EF, Emmertsen NC, 
Grøfte T, et al. Telemedicine-based physician consultation results in more 
patients treated and released by ambulance personnel. Eur J Emerg Med. 
2018;25(2):120–7.

14.	 Larribau R, Healey B, Chappuis VN, Boussard D, Guiche F, Herren T et al. 
Contribution of Live Video to Physicians’ Remote Assessment of Suspected 
COVID-19 Patients in an Emergency Medical Communication Centre: A 
Retrospective Study and Web-Based Survey. Int J Environ Res Public Health. 
2023;20(4).

15.	 Garner AA, Lee A, Weatherall A. Physician staffed helicopter emergency 
medical service dispatch via centralised control or directly by crew - case 
identification rates and effect on the Sydney paediatric trauma system. Scand 
J Trauma Resusc Emerg Med. 2012;20:82.

16.	 Munro S, Joy M, de Coverly R, Salmon M, Williams J, Lyon RM. A novel method 
of non-clinical dispatch is associated with a higher rate of critical helicopter 
emergency medical service intervention. Scand J Trauma Resusc Emerg Med. 
2018;26(1):84.

17.	 Chappuis VN, Deham H, Cottet P, Gartner BA, Sarasin FP, Niquille M, et al. 
Emergency physician’s dispatch by a paramedic-staffed emergency medical 
communication centre: sensitivity, specificity and search for a reference 
standard. Scand J Trauma Resusc Emerg Med. 2021;29(1):31.

18.	 Cameron S, Pereira P, Mulcahy R, Seymour J. Helicopter primary retrieval: task-
ing who should do it? Emerg Med Australas. 2005;17(4):387–91.

19.	 Sinclair N, Swinton PA, Donald M, Curatolo L, Lindle P, Jones S, et al. 
Clinician tasking in ambulance control improves the identification of 
major trauma patients and pre-hospital critical care team tasking. Injury. 
2018;49(5):897–902.

20.	 Ellensen EN, Hunskaar S, Wisborg T, Zakariassen E. Variations in contact pat-
terns and dispatch guideline adherence between Norwegian emergency 
medical communication centres–a cross-sectional study. Scand J Trauma 
Resusc Emerg Med. 2014;22:2.

21.	 Kjærvoll HK, Andersson L-J, Bakkelund KEN, Harring AKV, Tjelmeland IBM. 
Description of the prehospital emergency healthcare system in Norway. 
Resusc Plus. 2024;17:100509.

22.	 Association NM. Norsk Indeks for Medisinsk Nødhjelp (Norwegian index for 
medical emergency Assistance). Stavanger: Laerdal Medical A/S; 2009.

https://www.regjeringen.no/no/dokumenter/sentrale-elementer-vedrorende-organisering-av-amk-sentralene/id2511460/
https://www.regjeringen.no/no/dokumenter/sentrale-elementer-vedrorende-organisering-av-amk-sentralene/id2511460/
https://www.regjeringen.no/no/dokumenter/sentrale-elementer-vedrorende-organisering-av-amk-sentralene/id2511460/


Page 10 of 10Ulvin et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine           (2025) 33:80 

23.	 Ulvin OE, Skjærseth EÅ, Haugland H, Thorsen K, Nordseth T, Orre MF, et al. The 
introduction of a regional Norwegian HEMS coordinator: an assessment of 
the effects on response times, geographical service areas and severity scores. 
BMC Health Serv Res. 2022;22(1):1020.

24.	 The Great Norwegian Encyclopedia. 2020 [Available from: ​h​t​t​p​s​:​/​/​s​n​l​.​n​o​/​M​i​d​
t​-​N​o​r​g​e​​​​​]​​​

25.	 The Norwegian Directorate for Civil Protecion. [Available from: ​h​t​t​p​​s​:​/​​/​w​w​w​​.​d​​
s​b​.​​n​o​/​​l​o​v​e​​r​/​​b​r​a​​n​n​v​​e​r​n​-​​b​r​​a​n​n​​v​e​s​​e​n​-​n​​o​d​​n​e​t​​t​/​a​​r​t​i​k​​l​e​​r​/​f​​o​r​v​​a​l​t​n​​i​n​​g​s​f​​o​r​u​​m​-​1​1​​0​/​​o​
v​e​r​s​i​k​t​-​o​v​e​r​-​s​y​s​t​e​m​e​r​/​i​c​c​s​/]

26.	 The Norwegian Air Ambulance Foundation. The video solution «Hjelp 113 
Video». [Available from: ​h​t​t​p​​s​:​/​​/​n​o​r​​s​k​​l​u​f​​t​a​m​​b​u​l​a​​n​s​​e​.​n​​o​/​e​​n​g​/​t​​h​e​​-​v​i​​d​e​o​​-​s​o​l​​u​t​​i​o​
n​-​h​j​e​l​p​-​1​1​3​-​v​i​d​e​o​/] 2023.

27.	 Haugland H, Rehn M, Klepstad P, Kruger A. Developing quality indicators for 
physician-staffed emergency medical services: a consensus process. Scand J 
Trauma Resusc Emerg Med. 2017;25(1):14.

28.	 Weiss M, Bernoulli L, Zollinger A. [The NACA scale. Construct and predictive 
validity of the NACA scale for prehospital severity rating in trauma patients]. 
Anaesthesist. 2001;50(3):150–4.

29.	 ​h​t​t​p​​:​/​/​​p​o​w​e​​r​a​​n​d​s​​a​m​p​​l​e​s​i​​z​e​​.​c​o​​m​/​C​​a​l​c​u​​l​a​​t​o​r​​s​/​C​​o​m​p​a​​r​e​​-​2​-​​P​r​o​​p​o​r​t​​i​o​​n​s​/​2​-​S​a​m​
p​l​e​-​E​q​u​a​l​i​t​y [Available from: ​h​t​t​p​:​​​/​​/​p​o​w​e​r​a​​n​d​s​​a​m​p​​l​e​s​i​​z​​​e​.​c​​o​​m​/​​C​a​l​c​​u​l​​a​t​o​​​r​s​/​​C​o​
m​​p​a​​​r​​e​​-​2​-​P​​r​o​p​​o​r​​t​i​​o​​n​s​/​2​-​S​a​​m​p​l​e​-​E​q​u​a​l​i​t​y

30.	 Fredriksson A, Oliveira GM. Impact evaluation using Difference-in-Differences. 
RAUSP Manage J. 2019;54(4):519–32.

31.	 Wing C, Simon K, Bello-Gomez RA. Designing difference in difference studies: 
best practices for public health policy research. Annu Rev Public Health. 
2018;39:453–69.

32.	 Dimick JB, Ryan AM. Methods for evaluating changes in health care policy: 
the Difference-in-Differences approach. JAMA. 2014;312(22):2401–2.

33.	 Farzan N, Montazeri SMH, Beiranvand A, Alavi SM, Vahedian M. Are all helicop-
ter dispatches really necessary? A cross-sectional study. J Inj Violence Res. 
2022;15(1).

34.	 Giannakopoulos GF, Bloemers FW, Lubbers WD, Christiaans HM, van Exter 
P, de Lange-de Klerk ES, et al. Criteria for cancelling helicopter emergency 
medical services (HEMS) dispatches. Emerg Med J. 2012;29(7):582–6.

35.	 McQueen C, Smyth M, Fisher J, Perkins G. Does the use of dedicated dispatch 
criteria by emergency medical services optimise appropriate allocation of 
advanced care resources in cases of high severity trauma? A systematic 
review. Injury. 2015;46(7):1197–206.

36.	 Edmunds CT, Lachowycz K, McLachlan S, Downes A, Smith A, Major R, et al. 
Nine golden codes: improving the accuracy of helicopter emergency medi-
cal services (HEMS) dispatch-a retrospective, multi-organisational study in the 
East of England. Scand J Trauma Resusc Emerg Med. 2023;31(1):27.

37.	 Dixon-Woods M, McNicol S, Martin G. Ten challenges in improving quality in 
healthcare: lessons from the health foundation’s programme evaluations and 
relevant literature. BMJ Qual Saf. 2012;21(10):876–84.

38.	 Tomazin I, Vegnuti M, Ellerton J, Reisten O, Sumann G, Kersnik J. Factors 
impacting on the activation and approach times of helicopter emergency 
medical services in four alpine countries. Scand J Trauma Resusc Emerg Med. 
2012;20:56.

39.	 Langhelle A, Lossius HM, Silfvast T, Bjornsson HM, Lippert FK, Ersson A, 
et al. International EMS systems: the nordic countries. Resuscitation. 
2004;61(1):9–21.

40.	 Torlén Wennlund K, Kurland L, Olanders K, Castrén M, Bohm K. A registry-
based observational study comparing emergency calls assessed by emer-
gency medical dispatchers with and without support by registered nurses. 
Scand J Trauma Resusc Emerg Med. 2022;30(1):1.

41.	 Bensoussan M, Vanier M, Loeb T, Boutet J, Lapostolle F, Reuter PG. Factors 
affecting communication time in an emergency medical communication 
centers. Scand J Trauma Resusc Emerg Med. 2025;33(1):6.

42.	 Raatiniemi L, Liisanantti J, Tommila M, Moilanen S, Ohtonen P, Martikainen 
M, et al. Evaluating helicopter emergency medical missions: a reliability 
study of the HEMS benefit and NACA scores. Acta Anaesthesiol Scand. 
2017;61(5):557–65.

43.	 Møller TP, Ersbøll AK, Kjærulff TM, Bihrmann K, Alstrup K, Knudsen L, et al. 
Helicopter emergency medical services missions to Islands and the Mainland 
during a 3-year period in Denmark: a population-based study on patient 
and sociodemographic characteristics, comorbidity, and use of healthcare 
services. Scand J Trauma Resusc Emerg Med. 2021;29(1):152.

44.	 Alstrup K, Moller TP, Knudsen L, Hansen TM, Petersen JAK, Rognas L, et al. 
Characteristics of patients treated by the Danish helicopter emergency medi-
cal service from 2014–2018: a nationwide population-based study. Scand J 
Trauma Resusc Emerg Med. 2019;27(1):102.

45.	 Haugland H, Olkinuora A, Rognas L, Ohlen D, Kruger A. Testing quality 
indicators and proposing benchmarks for physician-staffed emergency 
medical services: a prospective nordic multicentre study. BMJ Open. 
2019;9(11):e030626.

46.	 Alison L, Shortland N, Herrod-Taylor C, Stevens C, Christiansen P. Medical 
maximization: the effect of personality on triage decision-making. Soc Sci 
Med. 2024;352:117006.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://snl.no/Midt-Norge
https://snl.no/Midt-Norge
https://www.dsb.no/lover/brannvern-brannvesen-nodnett/artikler/forvaltningsforum-110/oversikt-over-systemer/iccs/
https://www.dsb.no/lover/brannvern-brannvesen-nodnett/artikler/forvaltningsforum-110/oversikt-over-systemer/iccs/
https://www.dsb.no/lover/brannvern-brannvesen-nodnett/artikler/forvaltningsforum-110/oversikt-over-systemer/iccs/
https://norskluftambulanse.no/eng/the-video-solution-hjelp-113-video/
https://norskluftambulanse.no/eng/the-video-solution-hjelp-113-video/
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality
http://powerandsamplesize.com/Calculators/Compare-2-Proportions/2-Sample-Equality

	﻿Introducing an on-site Helicopter Emergency Medical Service (HEMS) physician at the Emergency Medical Communication Centre - implications for dispatch precision at a Norwegian HEMS base
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study setting
	﻿The intervention
	﻿Study design
	﻿Primary outcome
	﻿Secondary outcomes
	﻿Inclusion and exclusion criteria
	﻿Sample size and statistical analysis
	﻿Data sources, collecting and cleaning

	﻿Results


