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ABSTRACT
Objective: When planning and dimensioning an
emergency medical system, knowledge of the
population serviced is vital. The amount of literature
concerning the prehospital population is sparse. In
order to add to the current body of literature regarding
prehospital treatment, thus aiding future public health
planning, we describe the workload of a prehospital
anaesthesiologist-manned mobile emergency care unit
(MECU) and the total population it services in terms of
factors associated with mortality.
Participants: The study is a register-based study
investigating all missions carried out by a MECU
operating in a mixed urban/rural area in Denmark
from 1 May 2006 to 31 December 2014.
Information on missions was extracted from the
local MECU registry and linked at the individual level
to the Danish population-based databases, the
National Patient Registry and the Civil Registration
System.

Primary and secondary outcome measures:
Primary outcome measures were number of
missions and number of patient contacts. Secondary
patient variables were mortality and association
between mortality and age, sex, comorbidity, prior
admission to hospital and response time.
Results: The MECU completed 41 513 missions
(mean 13.1 missions/day) having 32 873 patient
contacts, corresponding to 19.2 missions and 15.2
patient encounters per 1000 patient years. Patient
variables: the median age was 57 years (range
0–108 years), 42.8% (42.3% to 43.4%) were
women. For patients admitted to hospital alive,
30-day mortality was 5.7% (5.4% to 6.0%); 90-day
mortality was 8.1% (7.8% to 8.5%) while 2-year
mortality was 16.4% (16.0% to 16.8%). Increasing
age, male sex, comorbidity and prior admission to
hospital but not response time were associated with
mortality.
Conclusions: Mortality following an incident
requiring the assistance of a MECU was high in the
first 2 years following the incident. MECU response
time assessed as a continuous parameter was not
associated with patient outcome.

Strengths and limitations of this study
▪ The study comprises a large number of patients
treated by a physician manned prehospital
mobile emergency care.
▪ Very few patients were lost to follow-up.
▪ As the study is a single-centre study and based
on a one International Statistical Classification of
Diseases and Related Health Problems 10th
Revision (ICD-10) classification code per patient,
and as assessment of the association between
comorbidity and outcomes is based on information extracted from hospitals only, any generalisation must be made with caution.

INTRODUCTION
The prognosis for patients with severe injury
or illnesses is closely related to correct and
early treatment.1–4 Patient outcomes may
thus depend on the diagnostic and interventional proﬁciencies within the prehospital
systems. For selected patient groups, an
appropriately trained physician may provide
superior diagnostics and treatment, compared with other emergency medical care
providers, impacting on patient outcome.5
Based on this assumption, publicly funded
anaesthesiologist-staffed prehospital services
have developed in Scandinavia over the last
40 years. They are now a central and integrated part of the prehospital emergency
medical systems (EMS), though their
number of patient encounters varies somewhat within the Scandinavian countries.6
In Denmark, the emergency medical
service is regulated by law.7 The nationally
implemented system is a publicly funded,
three-tiered system in which the basic
resource is an ambulance manned by two
emergency medical technicians. The prehospital resource is dispatched by a dispatch
centre, where the dispatcher dispatches an
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MATERIAL AND METHODS
Study setting and population
The study is a retrospective cohort study carried out on
the MECU in Odense, the largest city in the region of
southern Denmark. In this region, a MECU is on
average engaged in 26.2% of all emergency runs.
The MECU in Odense consists of one rapid-response
car, operating all year round, manned with a specialist in
anaesthesiology and an emergency medical technician.
The MECU in Odense covers ∼2500 km2 while servicing
a population of ∼250 000. The MECU in Odense refers
almost all patients to Odense University Hospital, the
largest teaching hospital in the region of southern
Denmark. Apart from being dispatched by the dispatch
centre, the MECU also responds to requests for assistance from the emergency medical technicians in the
ambulance if needed. Furthermore, the MECU handles
missions of lesser urgency: involuntary admission to hospitals of psychotic patients and assisting the police in
evaluation of particular patients. These missions are all
2

handled as non-emergency runs. After concluding any
MECU run, the anaesthesiologist documents the details
of the mission in a registry identifying the patient via the
patient’s unique civil personal register (CPR) number.25
If a patient is initially unidentiﬁed, an interim CPR
number is constructed thus enabling coupling of data to
the patient on proper identiﬁcation. The physician registers the MECU response time, the diagnosis, the treatment administered, as well as procedures performed.
Also, the physician classiﬁes the type of mission
completed:
▸ patient released at the scene or admitted to hospital
by ambulance with or without physician escort;
▸ patient declared dead with or without reliable signs
of death;
▸ mission down-prioritised before or after patient
contact in favour of other mission;
▸ MECU cancelled by ambulance;
▸ stand-by missions (ﬁres, police actions);
▸ patient not found;
▸ miscellaneous.
Along with the registration, the physician documents
the emergency run with a discharge summary which is
transferred to the hospital and to the patient’s general
practitioner.
The CPR number is validated by internal control
during entering of data, with the MECU registry actively
informing the physician if an entered number does not
fulﬁl the criteria for a legitimate CPR number. For
patients who are unidentiﬁed at the time of MECU
contact, the correct CPR number is assigned to the
patient by a medical secretary who subsequently contacts
the hospital and obtains a correct identiﬁcation of the
patient. The corrected identiﬁcation number is then
linked to the patient by the medical secretary who
re-enters the information in the database.
Study design
A retrospective cohort study of all Odense MECU missions from 1 May 2006 until 31 December 2014 was
carried out. Information on all missions was extracted
and linked at the individual level to large Danish
population-based databases.
We used the Civil Registration System and the
National Patient Registry.25 26 Standard mortality rates
were calculated from StatBank Denmark.27 Data from
the MECU registry, the Danish National Patient Register
and the Danish Civil Registration system were merged at
the individual level by use of the CPR number assigned
to all Danish residents.25
Inclusion criteria
For system descriptive parameters (number of emergency runs and mission outcome) and diagnosis
assigned prehospitally, all records from the period 1 May
2006 to 31 December 2014 were considered. For patient
descriptive parameters, all identiﬁable patients were
included.
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ambulance, an ambulance and a paramedic, or an
ambulance and an anaesthesiologist-manned MECU.8
Several studies have investigated the effects of increasing
the therapeutic capabilities of prehospital care providers
by using specially trained physicians at the prehospital
scene.5 6 9–14 These services demand more resources
and are more expensive than services staffed with emergency medical technicians or paramedics, and as the evidence base of the superiority of these services is
currently weak, more research is demanded to evaluate
the effect and efﬁciency.15
An understanding of the characteristics of the population serviced is a prerequisite for rational public health
planning. However, the current knowledge of the population served by these specialised EMS is sparse and has
predominantly been focusing on selected patient groups
such as paediatric,16 17 geriatric18–21 and trauma
patients.22 Although some studies have attempted to
describe the general prehospital population serviced by
a basic emergency medical service,20 21 23 only two previous attempts have been made to characterise the population or the services of an anaesthesiologist-manned
advanced emergency medical service.6 24 Intuitively, it
may be expected that the mortality of the patients
treated by the mobile emergency care unit (MECU)
would be higher than the background population.
However, neither the extent nor the degree of this presumed higher mortality following an incident requiring
the assistance of the MECU has been established.
To increase our knowledge in the ﬁeld, and thus to
aid future planning of emergency medical services, this
study aims to describe the workload of a MECU manned
with a specially trained anaesthesiologist operating in a
mixed urban and rural area. Furthermore, the study
aims to investigate the characteristics and prognosis of
the population treated by this MECU.

Open Access

Variables
All parameters were extracted electronically.
From the MECU registry, we extracted the number
and classiﬁcation of missions, response time, the
patients′ CPR number, age, sex and International
Statistical Classiﬁcation of Diseases and Related Health
Problems 10th Revision (ICD-10) classiﬁed diagnosis as
assigned to the patient by the MECU physician at the
scene.28
From the Danish National Patient Register,26 we
extracted the discharge diagnoses 10 years prior to
index date. These were used to calculate the Charlson
Comorbidity Index (CCI).29 Furthermore, we extracted
the number of days admitted to hospital within 180 days
leading up to the event. In cases where more than one
contact with the MECU was registered, the ﬁrst contact
was used in relation to calculations pertaining to
mortality.
From the Civil Registration System25 we extracted the
time of death following the ﬁrst contact with the MECU
and the migration status of the patients.
In order to procure a standard mortality ﬁgure applicable to the catchment area of the MECU, we extracted
the population size and overall mortality rates from
StatBank Denmark.27
Missing data and control of outliers
Missing data were handled as such and not substituted.
Previous internal quality assurance assessments have
shown that taking all urgent and non-urgent administrative types of missions in the catchment area into consideration, response times do not exceed 50 min. Response
time values below 1 min and over 50 min were thus considered erroneous and excluded.
Descriptive analysis and statistical methods
Data were presented as proportions, median and quartiles or range (where appropriate). Proportions are presented with 95% CIs based on a binomial distribution.
All data were analysed using non-parametric statistics (χ2
or Kruskal-Wallis). Differences were considered signiﬁcant when p<0.05.
Mortality compared with the background population
The principle of dispatching the nearest available MECU
to incidents in the region precludes us from deﬁning a
ﬁxed catchment area. The approximated reference mortality was therefore derived from the four municipalities
that constitute the general catchment area of Odense
University Hospital. Over a period of 6 years
(2009–2014), the mortality of this population was compared with the mortality calculated from the total cohort
of MECU patients at 0–7 days, 8–30 days, 31–90 days and
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383

91–730 days following ﬁrst MECU contact. Mortality was
calculated as a function of patient-years at risk. Age was
divided into integers of 10 years up to 90+ years.
In order to reduce any residual effects from the immediate period before inauguration of the MECU which
might introduce survival bias, when analysing data on
mortality and prognostic factors, we eliminated observations taking place in the ﬁrst year following the inauguration of the MECU. This left truncation meant that
sampling of data regarding mortality and factors associated with death was started on 1 May 2007 (1 year following the inauguration of the MECU). The inclusion of
patients was terminated on 31 December 2014 while
follow-up (via the National Patient Register and the Civil
Registration System) was continued until 30 June 2015.
Patients were followed until death, emigration, 2 years
of follow-up or 30 June 2015, whichever came ﬁrst.
Survival analysis
Survival is presented by Kaplan-Meier survival curve and
applied for the total population and for the subpopulations diagnosed within ICD-10 chapters IX (diseases of
the circulatory system), X (diseases of the respiratory
system), XVIII (symptoms, signs and abnormal clinical
and laboratory ﬁndings, not elsewhere classiﬁed), XIX
(injury, poisoning and certain other consequences of
external causes) and XXI (factors inﬂuencing health
status and contact with health services) including all
patients with the ﬁrst contact with the MECU from 1
May 2007. Patients entered into the survival analysis
were followed until death, emigration or 30 June 2015,
whichever came ﬁrst.
Factors associated with death
Among all ﬁrst time MECU contacts, a multivariate Cox
proportional hazard regression analysis was applied to
investigate association between mortality and sex, age,
CCI (0, 1–2 and >2), number of weeks admitted to hospital 180 days leading up to contact with the MECU and
response time at 0–7 days, 8–30 days, 31–90 days and 91–
730 days following ﬁrst MECU contact.
The proportional assumption was checked by manual
inspection of log (cumulative hazard) versus log (time)
plots.30
All statistical calculations were performed using STATA
14.1 (StataCorp, Texas, USA).
Data are presented according to a previously presented consensus-based template,31 and results are presented in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) criteria.32
Ethics
The study was approved by the Danish Data Protection
Agency (2014-41-3305) and the Danish Health and
Medicines Agency (3-3013-682/1/). Approval by an
Ethics Committee or informed consent is not required
for register-based research in Denmark.
3
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Exclusion criteria
Patients who remained unidentiﬁed and patients with
an invalid CPR number were excluded from mortality
analysis and analyses relating to age or sex.
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Patient characteristics
Sex was registered in 32 773 patient contacts, 14 033
(42.8% (95% CI 42.3% to 43.4%) being women.
Age was registered in 32 682, the median age being
57 years (range 0–108 years).
Women were older than men (58 years (31–77) vs
56 years (34–71) p<0.001) (ﬁgure 2 age and sex).
The total number of ﬁrst time contacts was 28 743
patients. In 28 028 of these patients, a valid Danish CPR
number was available, and these patients could be followed beyond the prehospital phase. In these ﬁrstcontact patients, the CCI, based on discharge diagnoses
10 years prior to index date, ranged from 0 to 17 with a
median (quartiles) of 0 (0–2).In 51.05% (95% CI
50.47% to 51.64%) of patients, the CCI was 0. In 30.00%
(95% CI 29.45% to 30.52%) the CCI was 1–2. A CCI 3–4
was found in 11.40% (95% CI 11.03% to 11.78%) of
patients, while 7.56% (95% CI 7.26% to 7.88%) had a
CCI of ﬁve or more.
More than half of all patients were assigned a nonspeciﬁc diagnosis relating to symptoms or incidents
(ICD-10 classiﬁcation chapters XVIII (symptoms, signs
and abnormal clinical and laboratory ﬁndings, not elsewhere classiﬁed), XIX (injury, poisoning and certain
other consequences of external causes) and XXI
(factors inﬂuencing health status and contact with
health services), 19% were registered with diseases
4

within the circulatory system and 8.9% with diseases
within the respiratory system (table 1).
Mortality and factors associated with death following first
MECU contact
The cumulated 30-day mortality rate following ﬁrst
MECU contact was 16.2% (95% CI 15.8% to 16.6%).
This includes 3211 patients declared dead at the scene
(9.8%). For patients admitted to hospital alive, the
30-day mortality rate was 5.7% (95% CI 5.4% to 6.0%).
For patients admitted to hospital alive, the cumulated
90-day mortality was 8.1% (95% CI 7.8% to 8.5%), while
the cumulated 2-year mortality was 16.4% (95% CI
16.0% to 16.8%). In patients treated by the MECU, mortality rates were extremely high compared with mortality
rates of the background population. The OR for death
compared with the background population ranged from
over 8900 observed in men aged 10–19 years at 0–7 days
following the ﬁrst contact with the MECU, gradually
decreasing to 1.25 for men above 90 years at 91 days,
2 years following the ﬁrst MECU contact.
The survival estimates for the total population and for
different diagnostic subpopulations are presented in
online supplementary ﬁgures S2 and S3. The median
follow-up time was 962 days, IQR 178 days–1931 days. For
all categories of patients, the cumulated short-term mortality rate was very high followed by a more moderate
long-term mortality rate (ﬁgure 3).
Increasing age, increasing CCI and hospitalisation
within the last 180 days but not response time were all
associated with short and long-term mortality rates
(table 2).

DISCUSSION
Principal findings
From its inauguration in 1 May 2006 until 31 December
2014, the MECU in Odense, Denmark, servicing 250 000
people, performed 13.1 missions per day. Of these missions, 79.2% resulted in patient contact. One mission in
six was cancelled by the ambulance before the MECU
obtained contact with the patient. One in 10 of the
patients treated by the MECU was released at the scene
after treatment thus obviating hospital admission. Nearly
one patient out of 10 was declared dead at the scene.
One in six MECU patients was dead at the scene or died
within 30 days of the ﬁrst contact. As the MECU is dispatched to all lifeless patients unless it is obvious from
information given by the caller that there are reliable
and unambiguous signs of death, some of the patients
encountered by the MECU were dead and beyond resuscitation at the time of initial contact or even at the time
of the caller’s contact with the dispatch centre. When
corrected for patients that were already dead at the
arrival of the MECU, the mortality rate was up to three
times as high as the mortality rate in the general patient
population in the emergency department or in patients
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383
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RESULTS
Mission characteristics
From 1 May 2006 to 31 December 2014, the MECU
was assigned to 41 513 missions: mean 13.1 per day,
range 1–25 per day. On average, the MECU was dispatched to one more contact on Fridays than on other
days. The number of missions corresponds to 19.1 missions per 1000 patient years. Of these, 15.2 missions
per 1000 patient years resulted in a patient encounter.
In 8571 (20.6%) contacts, the mission was completed
without patient contact: In 6887 (16.6%) cases, the
MECU was cancelled by the ambulance personnel
before patient contact. In 1278 (3.1%) cases, the
MECU physician down-prioritised a mission in favour
of another mission. Almost 1% of missions were
stand-by missions or other missions without patient
contact. In the 32 873 (79.2%) missions with patient
contact, 3211 (9.8%) patients were declared dead at
the scene, 4286 (10.3%) were treated and subsequently released at the scene and 24 200 (58.3%) were
transported to the hospital (ﬁgure 1). The total
number of patients with more than one contact was
789 (2.7%), with the total number of repeated contacts being 4075 (range 2–50 contacts).
The median response time was 8 minutes (5–12 min);
range 1–50 min (see online supplementary ﬁgure S1).
Three hundred twenty-nine response times under 1 min
and 91 response times over 50 min were considered
erroneous and discarded. Four hundred forty-seven
response times were missing.
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Figure 2 Distribution of patients’ age and sex. Median age
for women 58 years (31–77) Median age for men 56 years
(34–71) ( p<0.001).

brought to the hospital in ambulances without the need
for MECU intervention.33
The OR for death in the days immediately following a
ﬁrst MECU contact was very high. Although gradually
decreasing from 3 months after ﬁrst MECU contact, the
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383

mortality rate following a ﬁrst episode requiring treatment by a MECU did not fall to the level of the background population even at 2 years after the encounter.
To the best of our knowledge, this is the ﬁrst report of
OR for death following a ﬁrst episode requiring MECU
assistance.
We have found that factors associated with death in
the aftermath of a prehospital incident requiring the
assistance from the MECU include advancing age and
the male sex, and an increasing burden of chronic
illness (as deﬁned by increasing CCI) and an increasing
number of weeks admitted to hospital in 180 days
leading up to this event.
In the general population serviced by the MECU, we
were unable to establish any association between hazard
rate and MECU response time. When performing subanalysis of patients treated for cardiac arrest, there was
still no association between MECU response time and
outcome from 0 to 7 days when adjusted for sex, age,
comorbidity or admission to hospital in 180 days preceding the incidence (see online supplementary table S1).
Strengths and limitations
The strength of the present study is the low number of
patients lost to follow-up. This is in particular due to the
Danish Civil Registration System in which each resident
5
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Figure 1 Flow chart depicting
mobile emergency care unit
missions in the observation
period. ICD-10 diagnosis groups
not represented in the material
not shown.
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ICD-10
chapter
Chapter I
Chapter IV
Chapter V
Chapter VI
Chapter IX
Chapter X
Chapter XI
Chapter XIII
Chapter XIV
Chapter XV
Chapter XVI
Chapter
XVIII
Chapter XIX
Chapter XXI

Diagnosis group

Per cent
(95% CI)

n

Certain infectious and parasitic diseases
Endocrine, nutritional and metabolic diseases
Mental and behavioural disorders
Diseases of the nervous system
Diseases of the circulatory system
Diseases of the respiratory system
Diseases of the digestive system
Diseases of the musculoskeletal system and connective
tissue
Diseases of the genitourinary system
Pregnancy, childbirth and the puerperium
Certain conditions originating in the perinatal period
Symptoms, signs and abnormal clinical and laboratory
findings, not elsewhere classified
Injury, poisoning and certain other consequences of external
causes
Factors influencing health
status and contact with health services

(A00–B99)
(E00–E90)
(F00–F99)
(G00–G99)
(I00–I99)
( J00–J99)
(K00–K93)
(M00–M99)

180
869
793
830
6234
2867
390
262

0.56 (0.48 to 0.64)
2.70 (2.52 to 2.88)
2.46 (2.30 to 2.64)
2.58 (2.41 to 2.76)
19.36 (18.93 to 19.79)
8.90 (8.59 to 9.22)
1.21 (1.09 to 1.34)
0.81 (0.72 to 0.97)

(N00–N99)
(O00–O99)
(P00–P96)
(R00–R99)

60
97
13
7677

0.19 (0.14 to 0.24)
0.30 (0.24 to 0.37)
0.04 (0.02 to 0.07)
23.84 (23.38 to 24.31)

(S00–T98)

4790 14.87 (14.49 to 15.27)

(Z00–Z99)

7140 22.17 (21.72 to 22.63)
32 202 100.00

is assigned a unique personal identiﬁer and the fact that
according to executive orders issued by the Danish
Ministry of Health, a physician is obligated to register
any treatment administered to patients.25 34 The low
number of patients lost to follow-up also reﬂects that
almost all patients were referred to one hospital aiding
the subsequent identiﬁcation of initially unidentiﬁed
patients performed by a medical secretary at the MECU.
The basic patient characteristics in this study are very
similar to those reported in a Norwegian paper.24 With
the Scandinavian systems being almost identical,6 it is
possible that the results of this study may prove to be
generalisable for Scandinavia.
A considerable limitation of our study is that the use
of only a single ICD-10 code to classify these patients
may reduce the validity of our results. Comparisons
with other systems would have been easier if our classiﬁcation system had been based on the International
Classiﬁcation of Primary Care system (ICPC-2) describing mostly symptoms, thus probably ﬁtting the prehospital population better.35
Another limitation of the study is that the study
addresses patients cared for by one organisation only.
However, the basic characteristics of the patients are
almost identical to a recent Danish study from another
part of the country, the region of northern Jutland.23
The diagnoses comprising the calculation of the CCI
are all extracted from admission at hospitals or outpatient
treatments at hospitals. Thus, treatments administered at
the general practitioners are not routinely collected at
the National Patient register. This is a signiﬁcant limitation of our study, potentially giving rise to residual confounding as the illnesses of some patients treated at the
general practitioner thus may not be registered.
6

A further signiﬁcant limitation of our study is that an
exact measure of response time is difﬁcult to obtain.
The response time as perceived by the patient is the
time that elapses from the patient obtains ﬁrst contact
with the dispatch centre and until the ambulance, or
MECU, reaches the patient. However, in Denmark, traditionally, response times have been reported as time
elapsed from the ambulance entrepreneur is handed
the task and until the ambulance is brought to a standstill at the address (see online supplementary ﬁgure S4).
This discrepancy between reported response time and
patient’s perceived response time has received little
attention. In most studies, the response times reported
did not necessarily reﬂect the time elapsed from contact
with the dispatch centres to the emergency medical
system had patient contact, but rather the time elapsed
until the ambulance was at a standstill at the scene.36–38
Other deﬁnitions have been applied, deﬁning response
time as the time elapsed from determination of the
patient’s chief symptom and until ambulance arrival at
the scene.39 Arrival at the scene is not necessarily coincident with patient contact. In high-rise buildings, a delay
of 3–4.9 min was reported from the arrival of the ambulance at the scene to patient contact was achieved.40 The
term ‘response time’ is thus in itself not accurate, rather
it needs addition of 1–2 min to reﬂect the response time
as perceived by the patient. As this additional time is
identical for all emergency runs, this probably does not
make comparisons within emergency medical systems
impossible.
Other studies
Comparing this study with other studies describing the prehospital population serviced by anaesthesiologist-manned
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383
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Table 1 Distribution of diagnoses according to WHO ICD-10 classification system

Open Access

units, the number of ambulance runs and the demographic distribution of patients corresponds well to a
similar study in a Norwegian prehospital emergency population serviced by a MECU.24 Although not identical,
our distribution of missions is also in line with a study
by Krüger et al,6 who, in a study including several
Scandinavian anaesthesiologist-manned prehospital services, reported that 13% of patients were released at the
scene following treatment. The same study reported that in
19% of the missions, the anaesthesiologist-manned unit
was cancelled before patient contact by the ﬁrst responding
unit, usually an ambulance.6
In a study of the total population of prehospital emergency patients transported to hospital, Christensen
et al23 reported that in 61.6% of cases, the ﬁrst inhospital
diagnoses assigned to a general prehospital population
were primarily within the ICD-10 chapters XVIII (symptoms, signs and abnormal clinical and laboratory ﬁndings, not elsewhere classiﬁed), XIX (injury, poisoning
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383

and certain other consequences of external causes) and
XXI (factors inﬂuencing health status and contact with
health services). This corresponds well with our study.
A study by Zakariassen et al, based on the ICPC,35
reports that the medical problems encountered were primarily cardiovascular, loss of consciousness, respiratory
or neurological.24 This is in concordance with our ﬁndings. Our ﬁndings that the diagnoses assigned to the
patients following treatment are primarily observational
diagnoses or diagnoses describing a speciﬁc event are
also in line with previous studies of patients encountered
within an emergency department.41 To the extent that a
deﬁnitive diagnosis has been assigned to the patient, the
distribution of patients with circulatory or respiratory
diagnoses coincides with a study on the epidemiology of
older adults using the emergency medical services.20
Regarding the inﬂuence of response time on the
outcome, conﬂicting results have been reported.
Although there are papers supporting the notion that
7
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Figure 3 Graphical presentation
of OR of death following the first
contact with mobile emergency
care unit (MECU). Note that the
scaling of the y-axis differs on the
two graphs.
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Time span

Parameter

0–7 days

Sex
Female (reference)
Male
Age (continuous)
Charlson Comorbidity Index
0 (reference)
1–2
>2
Weeks admitted to hospital 180 days prior
to first contact
Response time (continuous)
Sex
Female (reference)
Male
Age (continuous)
Charlson Comorbidity Index
0 (reference)
1–2
>2
Weeks admitted to hospital
180 days prior to first contact
Response time (continuous)
Sex
Female (reference)
Male
Age (continuous)
Charlson Comorbidity Index
0 (reference)
1–2
>2
Weeks admitted to hospital
180 days prior to first contact
Response time (continuous)
Sex
Female (reference)
Male
Age (continuous)
Charlson Comorbidity Index
0 (reference)
1–2
>2
Weeks admitted to hospital
180 days prior to first contact
Response time (continuous)

8–30 days

31–90 days

91 days–
2 years

Crude hazard rate
(95% CI)

Adjusted hazard
p Value rate (95% CI)

p Value

1
0.85 (0.74 to 0.98)
1.05 (1.04 to 1.05)

0.029
<0.001

1
1.08 (0.93 to 1.25) 0.302
1.04 (1.04 to 1.05) <0.001

1
3.22 (2.68 to 3.86)
4.75 (3.95 to 5.72)
1.15 (1.12 to 1.18)

<0.001
<0.001
<0.001

1
1.42 (1.17 to 1.72) <0.001
1.55 (1.26 to 1.90) <0.001
1.08 (1.04 to 1.12) <0.001

0.97 (0.96 to 0.99)

<0.001

1.00 (0.99 to 1.02)

1
0.93 (0.78 to 1.11)
1.05 (1.05 to 1.06)

0.442
<0.001

1
1.14 (0.96 to 1.37) 0.136
1.04 (1.04 to 1.05) <0.001

1
5.10 (3.90 to 6.68)
11.65 (9.00 to 15.08)
1.21 (1.18 to 1.24)

<0.001
<0.001
<0.001

1
2.22 (1.67 to 2.94) <0.001
3.59 (2.71 to 4.77) <0.001
1.13 (1.10 to 1.17) <0.001

0.98 (0.96 to 0.99)

0.006

1
0.98 (0.83 to 1.15)
1.05 (1.05 to 1.06)

0.813
<0.001

1
1.22 (1.03 to 1.44) 0.019
1.04 (1.04 to 1.05) <0.001

1
5.88 (4.57 to 7.57)
<0.001
13.19 (10.33 to 16.84) <0.001
1.23 (1.21 to 1.25)
<0.001

1
2.51 (1.92 to 3.26) <0.001
3.93 (3.01 to 5.14) <0.001
1.17 (1.14 to 1.20) <0.001

1.01 (0.99 to 1.03)

0.539

0.266

0.96 (0.94 to 0.97)

<0.001

0.99 (0.97 to 1.01)

1
0.97 (0.88 to 1.05)
1.05 (1.05 to 1.06)

0.429
<0.001

1
1.22 (1.11 to 1.33) <0.001
1.04 (1.04 to 1.05) <0.001

1
5.64 (4.96 to 6.43)
<0.001
14.19 (12.50 to 16.11) <0.001
1.21 (1.20 to 1.23)
<0.001

1
2.54 (2.22 to 2.91) <0.001
4.44 (3.86 to 5.10) <0.001
1.13 (1.12 to 1.15) <0.001

0.96 (0.96 to 0.97)

<0.001

1.00 (0.99 to 1.00)

0.178

0.292

MECU, mobile emergency care unit.

reduced response times are associated with improved
outcome,36 39 our ﬁndings are in line with ﬁndings
made by several other researchers, who have been
unable to demonstrate any correlation between ambulance response time and hospital days, admissions, intensive care unit admissions or deaths in trauma
victims.37 38 42 When interpreting our ﬁndings, however,
it is essential to consider that the response times
reported here are those of the MECU. As the dispatch
centre always dispatches the nearest available ambulance
8

to an incident, only rarely does the MECU arrive ﬁrst on
the scene. Most of the MECU patients have thus been
subjected to initial treatment by the ambulances. The
interpretation that MECU response time is not associated with outcome should thus be made with caution.
Interpretation
We found that being exposed to an incident resulting in
the need for treatment by the MECU was associated with
a very high mortality rate. This association can be
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383
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Table 2 Prognostic factors of death after first MECU contact, 0–7 days; 8–30 days; 31–90 days; 91 days–2 years. Data
presented as crude hazard rate and adjusted hazard rate
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Future research
Previous studies on the association between socioeconomic factors and frequent hospital admissions and
health outcomes suggests that studies on socioeconomic
factors associated with increased use of the MECU are
needed.43–45 We hypothesise that some users of the
MECU are not regular users of the healthcare system
and as such have evaded the targeted interventions
primary care has to offer. This interpretation of our data
suggests that further knowledge of the prehospital population may facilitate interventions aimed at preventing
these events.
The accuracy of dispatch is another subject that needs
investigation. As alluded to by other researchers,23 46 the
large number of cancelled MECU runs and the large
number of patients that are released at the scene following treatment points towards overtriage. It is thus possible that the accuracy of the dispatchers is not
sufﬁcient. Knowledge of accuracy of the dispatch
Mikkelsen S, et al. BMJ Open 2017;7:e014383. doi:10.1136/bmjopen-2016-014383

element of prehospital treatment may lead to better
usage of resources.

CONCLUSION
Although less than half of the patients were diagnosed
with speciﬁc chronic diseases before the ﬁrst contact
with a MECU, mortality following an incident requiring
the assistance of an anaesthesiologist manned prehospital MECU was very high in the ﬁrst 2 years following the
incident. Mortality was associated with age, sex,
comorbidity and weeks spent at hospital 180 days preceding the event. The intuitive notion that shorter response
times should lead to improved patient outcome could
not be supported in our study.
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