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ABSTRACT

Information regarding medical evacuations in Greenland is sparse. This study provides an over-
view of incidence, costs, and diagnoses leading to medical evacuations in Greenland in 2018. This
is a retrospective, observational study. Patients with a valid Danish civil personal registration
number were included. Data were obtained by scrutinising the itinerary of the Greenland travel
coordination office and the medical records. 481 patients were identified. Forty-nine patients
were excluded. 432 patients were analysed. Two-thirds of the evacuations were carried out within
Greenland. The overall incidence of evacuations was 7.7 evacuations per 1,000 inhabitants
per year. This differed, however, between the five different health regions. The cost of
a medical evacuation ranged from less than 4,800 US dollars to more than 50,000 US dollars
per case. Pregnancy and childbirth accounted for the majority of evacuations in women (31.2%)
while diseases within the circulatory system and digestive tract accounted for the majority of
evacuations in men (39.8%). The costs of medical evacuations may be reduced when combining
evacuations of more than one patient. This indicates that combining evacuations of multiple
patients from one health region by applying mandatory use of a central coordinating service may
be beneficial.
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Introduction o o
secondary care [2,3]. The vast majority of physicians

Greenland is the largest Island in the world, spanning
an area of 2,166,000 km? with a population of 56,000
inhabitants [1]. The majority of the population, 87% in
total, lives in small or larger towns in Greenland. The
remaining 13% live in small settlements with less than
500 inhabitants [1].The vast distances combined with
a population that is scattered over large areas pose
considerable challenges to the delivery of health care.
Greenland is divided into five health regions; each with
a regional hospital and some health centres (Figure 1).

All healthcare in Greenland is tax-funded and free of
charge for the citizens. Situated in the capital of
Greenland, Nuuk, Queen Ingrid's Hospital (QIH) is the
most advanced hospital in Greenland and provides
specialised diagnostic and therapeutic services for all
of Greenland, such as advanced radiographic proce-
dures as well as advanced surgical, medical, and psy-
chiatric care. The regional hospitals facilitate primary
care and hospitalisation as well as some elements of

working in Greenland are Danish. Of the very few phy-
sicians born in Greenland, almost all work at the QIH in
Nuuk. Approximately 50% of the nurses employed in
Greenland are of Greenlandic origin. The hospital in the
capital of Greenland, Nuuk, provides the more
advanced diagnostic and therapeutic interventions
that cannot be carried out in the regional hospitals.
Most settlements that do not have hospitals or health
care clinics receive regular visits from a doctor and/or
a nurse (2-4 times a year). The day-to-day health care in
these small settlements is usually provided by
a healthcare worker of Greenlandic origin who has
training comparable to a nursing assistant or less. The
written and spoken language at the hospitals is Danish
while in the smaller settlements, Greenlandic is the
language used. Patients whose required intervention
exceeds the local capabilities may be evacuated to
a more capable facility [2]. In some instances, evacua-
tion from a small settlement to a regional hospital will
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Figure 1. An overview of Greenland and its health regions.
The blue dot represents a hospital in each region.

suffice, but patients whose treatment needs exceed
those found locally may be evacuated to QIH for defi-
nitive treatment [2,3]. Despite the medical capabilities
present at QIH in Nuuk, evacuation to a more advanced
facility for further treatment may be necessary. In most
instances, the tertiary hospital in Copenhagen, the
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capital of Denmark is the destination. However, as
Iceland lies close to the eastern part of Greenland, in
some instances, a medical evacuation is performed
from East Greenland directly to Iceland. The process
of evacuating a patient to offer more advanced medical
interventions is complicated. A medical evacuation is



usually requested by a physician or another healthcare
worker on call at the location of departure. If a patient
needs to be evacuated to QIH, the medical evacuation
needs to be approved by a physician at the receiving
hospital, the QIH. The period from deciding on
a medical evacuation to the actual completion of the
evacuation may vary according to the availability of the
means of transport, limited daylight, the weather con-
ditions, the large distances, the sparsely populated
areas, and the limited infrastructure connecting
towns, and the cost of the particular evacuation.
Medical evacuations are usually carried out by either
boat, helicopter, or fixed-wing aircraft [3-5]. Due to
rapidly changing weather conditions, during an urgent
evacuation diversions to other airports, delays, or can-
cellations may occasionally occur. Evacuating a patient
is not without risks as the level of monitoring and the
level of treatments available during the transport may
decline [6]. The decision to evacuate a patient must
thus be based on balancing the need for more
advanced treatment with the risks that a medical eva-
cuation entails. Thus, the urgency of the medical eva-
cuation should be clarified before transport [3]. Apart
from the mere healthcare-related considerations,
another aspect to be considered is the cost of
a medical evacuation [3]. According to the financial
proposal from 2018, patient transports and medical
evacuations are budgeted at 6.4% of the total
Greenlandic health care budget and thus represent
a significant part of the Greenland health budget [7].
The costs are not likely to be reduced in the future
because there is an increasing demand for medical
services and specialised treatment in Greenland [2].
Few previous studies described the patients subjected
to medical evacuation in the arctic. None of these
studies investigated the conditions that apply to
Greenland [4]. The aim of this study was thus to
describe the medical evacuations occurring in
Greenland in 2018.

Methods

We performed a retrospective, observational study
including all medical evacuations completed in
Greenland in the year 2018.

Definitions

In this study, a medical evacuation was defined as an
extraordinary flight to transfer a patient from one loca-
tion to another. The international transfers were attrib-
uted as originating from Semersooq, even when
patients might have begun their transfer journey from
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another region. Our study did not include patients
evacuated by elective or planned scheduled transfers
carried out in regular passenger flights.

Identification of patients

All patients evacuated in 2018 in Greenland were identi-
fied using the information provided by the health admin-
istration in Greenland. The information included the Civil
Personal Registration number (CPR-number) which is
a unique identifier of all patients [8], the dates of the
medical evacuation, and the initial diagnosis assigned to
the patients. In case of invalid or incomplete CPR-number,
the electronic billing system was used to identify the
patients by checking names, site of departure, and loca-
tion of destination with the medical records at the receiv-
ing destination. Medical evacuations cancelled before
departure were not registered by the Greenlandic Health
administration and thus do not appear in this study.

Inclusion and exclusion criteria

All patients who were either identified by a valid CPR
number or who could be identified via information
obtained from the electronic billing system were
included. Tourists and other patients with no valid
CPR number were excluded as were patients with no
accessible medical records.

Data collection

The data collection was carried out by the authors HBP,
BBP, MB, and MM by manual review of the medical
records. One investigator (HSB) reviewed the medical
records a second time to ensure the validity of the data.
The itinerary provided by the Greenlandic Travel
Coordination Service in all medical evacuations was
used as the data source regarding location and time
of departure and the initial diagnosis assigned to the
patient. Further, this itinerary was used as the source of
costs for each medical evacuation.When the time for
initiating a medical evacuation was missing in the itin-
erary, we assumed that the timestamps in the medical
records correlated with the actual time of ordering the
medical evacuation. In case of a discrepancy between
the electronic billing system and the medical records,
the electronic billing system was used as a reference.
The initial diagnosis for requesting an evacuation was
categorised according to the ICD-10 classification sys-
tem [9].
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Variables

We obtained information regarding age, sex, initial
diagnosis, time of the decision to order a medical
evacuation, the location of departure, and the time
of admission at the receiving facility. We stratified
patients according to sex, age, and ICD-10 diagnosis
group. Medical evacuations were categorised accord-
ing to the region of departure. The different types of
medical evacuations were categorised as follows:
Intra-regional medical evacuation, extra-regional med-
ical evacuation (typically any medical evacuation with
QIH as destination), and medical evacuation to
another country. We registered the total cost of each
medical evacuation. Furthermore, we registered the
time that elapsed from deciding upon a medical eva-
cuation to the evacuation had started. The evacua-
tions were divided into three strata regarding
departure: Medical evacuations carried out during
the daytime (8 am-4 pm) on weekdays, evacuations
carried out during evenings and night-time on week-
days (4 pm-8 am), and evacuations carried out on
weekends and holidays (Friday 4 pm - Monday 8 am).

Approvals

All local legislation regarding data protection was
respected. Ethical approval was obtained from the
Greenlandic  Health  administration  and  the
Greenlandic Ethics Committee (KVUG 2019-05).

Statistical analyses

Data were manually extracted from the medical records.
Microsoft Excel 2016 (Microsoft Corp. Redmond,
Washington, USA) and STATA 16.0 (StataCorp, College
Station, Texas, USA) were used for statistical analyses.
Data are presented as absolute numbers, percentages,
median, and quartiles or range (where appropriate).
A Chi-squared test (2 x 2 tables up to 2 x 5 tables) or
a Kruskal-Wallis tests for equality of populations were
applied to analyse for significant differences between
groups. The level of significance was set at p < 0.05. The
number of inhabitants in each region from
1 January 2018 was used to correlate the number of
medical evacuations to the patient population (trans-
ports per 1,000 inhabitants) in each region [10].

Results

A total of 481 patients were identified using the list of
medical evacuations provided by the travel coordina-
tion services. According to the criteria for exclusion

(missing data, invalid CPR-number, no available medical
records, or status as tourists), 49 patients were
excluded. Thus, medical records from 432 patients
were individually reviewed. For the flow chart, see
Figure 2.

In 53 cases, more than one patient was evacuated in
one stroke. Forty-six evacuations were performed by
having one medical crew accompany two patients,
while seven evacuations of three or more patients
were performed. Patients evacuated out of Semersooq
accounted for the highest number of evacuations of
multiple patients.

Distribution between health regions

The overall incidence of medical evacuations was
7.7 per 1,000 inhabitants per year. Overall, the inci-
dence of medical evacuations within regions was
lower (2.2 per 1,000 inhabitants per year) than the
incidence of medical evacuations to QIH (5.5 per 1,000
inhabitants) (p < 0.00001). For details see Table 1.

Distribution of diagnoses

Overall, the most frequent diagnoses assigned to
patients evacuated were found within the ICD-10
classification chapters IX, Diseases of the circulatory
system (15.5%), X| Diseases of the digestive system
(18.1%), and XV Pregnancy, childbirth, and the puer-
perium (16%). In the age group 0-15 years, the most
abundant reason for performing a medical evacuation
was disease within the ICD-10 chapter XVI “Certain
conditions originating in the perinatal period” (28%),
whereas patients aged 16-29 years most predomi-
nantly were assigned a diagnosis within the ICD-10
chapter XV “Pregnancy, childbirth and the puerper-
ium”. This diagnosis was assigned to 57.7%. In
patients older than 55 years of age, diagnoses within
the ICD-10 chapter IX “Diseases of the circulatory
system” (28.1%) were the most frequent indication
for evacuation. See Table 2 for details.

Evacuation by the time of day

The time from admission to deciding upon a medical
evacuation was stratified into three strata: weekdays (8
am-4 pm), evenings and nights (4 pm-8 am), and week-
ends and holidays. The results are depicted in Table 3.
The three groups did not differ significantly (Kruskal-
Wallis test, p = 0.51).
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472 patients remaining.

» 9 tourists excluded

432 patients analyzed

> 40 patients missing data

Figure 2. Flowchart depicting the number of patients in the study.

Table 1. Overview of medical evacuations from each health region in Greenland in 2018.

Population Overall incidence

Intra-regional medical

Evacuations to Queen Ingrid  Evacuations

Patients in the pr. 1,000 evacuations (incidence s Hospital, Nuuk (incidence to other
Region transported region inhabitants p-value pr. 1,000) pr. 1,000) countries p-value
Avannaa 119 10,584 11.2 <0.00001 41 (3.9) 74 (7) 4 <0.00001
Disko 68 6533 10.4 23 (3.5) 44 (6.7) 1
Qeqqga 71 9295 7.6 9 (1) 62 (6.7) 0
Semersooq 119 22,738 5.2 16 (0.7) 56 (2.5) 47
Kujataa 55 6624 8.3 18 (2.7) 34 (5.1) 3
Total 432 55,771 7.7 107 (2.2) 270 (5.5) 55

Queen Ingrid’s Hospital is situated in Semersooq. Patients who require specialised treatment exceeding the capabilities within Greenland are usually initially
evacuated to Queen Ingrid’s Hospital for treatment or assessment. Most patients transported to another country thus depart from Queen Ingrid’s Hospital.
This explains the higher number of transports out of Greenland from the region of Semersooq. A Kruskal-Wallis test applied to test for equality between

groups.

Destination of evacuated patients

In total, 377 evacuations were carried out within
Greenland. The most common receiving facility was
QIH in Nuuk with 270 Medical evacuations (62.5%). Of
the patients evacuated within Greenland, 107 patients
were transported to a facility within the same health
region. A total of 55 patients were evacuated from
a location in Greenland to another country. Forty-
seven of these 55 patients (85.5%) were evacuated
from QIH to hospitals in Iceland or Denmark. Only
a few patients were evacuated directly from a regional
facility to Iceland or Denmark.

Cost of medical evacuations

Although the number of evacuations did not differ
throughout the days, the cost of a medical evacuation
did differ according to the time of departure. The
median cost of a medical evacuation was USD 4,700
(range USD 1,803-10,334). There was a wide span of
cost, with some medical evacuations costing more
than USD 50,000. The most expensive evacuations
were carried out during evenings and nights or week-
ends. The less expensive medical evacuations (<USD
4,800) were primarily evacuations to QIH in Nuuk. The
cost of combined medical evacuations also differed
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Table 2. Distribution of diagnoses in evacuees in Greenland
2018 according to the WHO ICD-10 chapters.

Table 3. Medical evacuations in Greenland in 2018, divided in
the time of departure and the cost. Time from admission to

Women deciding upon an evacuation is presented as medians and

Age groups (N) Men (N) quartiles.

Overall (N = 432) N=221 N=211 Weekends
Chapter IX. Diseases of the circulatory system 23 44 Weekdays (8 Weekdays (4 and
(100-199) _ o (10.4%)  (20.9%) amto 4 pm) pmto8am) holidays
Chapter XI. Diseases of the digestive system 38 40 Numbers (n = 432) 178 (41.2%) 135 (31.3%) 119 (27.5%)
(K00-K93) (17.2%)  (19%) Cost in USD
Chapter.XV. (Pc;ggnggg childbirth, and the (31620/) 0 (3%%) 0-4,800 107 (60.1%) 64 (47.42%) 49 (41.2%)
puerperium {JUL-559) ) 27 . 4,800-9,750 40 22.5%) 30 (22.2%) 27 (22.7%)
Chapter XIX. Injury, poisoning, and certain 24 (17.1%) 9750-14 650 7 (3.9%) 15 (11.1%) 18 (15.1%)
other consequences of external causes (S00- (10.9%) 91 1,4650—1’9 530 3 (1.7%) 3 (2.2%) 4 (3.4%)
(T)iﬁ) 5 06;/ ) (43%) 19,530-24,400 2011%)  5(37% 4 (3.4%)

0-15 es (N = 82) Ne3s  Ne47 24,400 - 19 (107%) 18 (13.3%) 17 (14.3%)

_Chay:taerrSXVI _Certain conditions originating in _13 _10 Time from admission to local 2.6 hours 1.3 hours 1.5 hours
the perinatal period (P00-P96) (B7.1%)  (213%) L‘sssl'f:t'ew decision to (0-27) (0-20) (0-17)
Chapter XI. Diseases of the digestive system 5 13
(K00-K93) (14.3%) (27.7%) Cost is presented in increments equivalent to DKK 0-30,000; 30,000—
Chapter XVIIL. Symptomes, signs, and abnormal 5 6 60,000; 60,000-90,000; 90,000-120,000; 120,000-150,000; and above
clinical and laboratory findings, not elsewhere (14.3%) (12.8%) DKK 150,000. Values were recalculated from DKK and presented as USD.
classified (R0O0-R99) 12 18
Others (343%)  (38.3%)

16-29 years (N = 97) N=76 N =21
Chapter XV. Pregnancy, childbirth, and the 56 0 (0%) Discussion
puerperium (000-099) (73.7%) 13
Chapter XIX. Injury, poisoning, and certain 4 (61.9%) Main findings
other consequences of external causes (S00- (5.3%) 2
T98) 6 (9.5%) . . . .
Chapter XI. Diseases of the digestive system (7.9%) p In t.hIS st.udy, we exam.lned the medical evacuatllons of
(K00-K93) 10 (28.6%) patients in Greenland in 2018. We found that nine out
Others (13.2%) f ten medical ev. ion k place within Greenlan

30-54 years (N = 82) Noas  N<37 9 ten med c.a e acuat.o s‘ too pace t ee z? d
Chapter XI. Diseases of the digestive system 13 12 itself, the primary destination being the Queen Ingrid’s
(K0O-K93) . (28.9%)  (324%) Hospital in Nuuk. We found that the incidence of eva-
Chapter IX. Diseases of the circulatory system 5 9 . 3 . .

(100-199) 111%)  (243%) cuations differed between the five regions. The lowest

Chapter XV. (Fgegngncg/, childbirth, and the ( 12 ) 0 (0%) number of evacuations were carried out within

puerperium (000-099 26.7% 16 . . . .

Others 15 (43.2%) Semersooq which is the region that contains the most
(33.3%) advanced hospital in Greenland. The overall incidence

55-69 years (N = 113) N = 45 N =68 . . . .
Chapter IX. Diseases of the circulatory system 10 25 of evacuations per 1,090 |r'1hab|tants was 5|g.n|f'|cantly
(100-199) (222%)  (36.8%) different among all regions in Greenland. The incidence
Chapter XI. Diseases of the digestive system 9 7 ; iy ; ;

(KOO-K93) 00%  (103%) of evacuations to Queen Ing.rld.s. Hospital in Nuuk from
Chapter XIX. Injury, poisoning, and certain 8 10 the Semersooq region was significantly smaller than the
other consequences of extemal causes (S00-  (17.8%)  (14.7%) incidence of evacuations from the other four health
T98) 18 26 . . . .
Others (40%)  (38.2%) regions. We believe this was the logical consequence
70+ years (N = 58) N=20 N=38 of the large population living within Nuuk having
Chapter IX. Diseases of the circulatory system 6 8 Q | id’s H ital thei . h ital
(100-199) (30%  (21.1%) ueen Ingrid’s Hospital as their primary care hospital.
Chapter XI. Diseases of the digestive system 5 6 Thus, a secondary transport of patients in Semersooq
(K00-K93) (25%)  (15.8%) s
Chapter XIX. Injury, poisoning, and certain 5 4 was only indicated when Fhe resources of the largest
other consequences of external causes (S00- (25%) (10.5%) and most advanced hospital in Greenland were not
T98) 4 20 - ;
Others 00%)  (52.6% sufficient and the patients thus were evacuated out of

The most common diagnoses for age groups and sex are listed.

between the health regions. The most expensive
transports were carried out in Semersoq. In all but
one health region, the costs of combining medical
evacuations resulted in a reduction in expenses per
patient. See Table 4.

Greenland. The incidence of evacuations to QIH from
the other four health regions in Greenland did not differ
significantly. We found that patients with advanced
treatment needs often were evacuated from other
regions to QIH in Semersooq, before ultimately being
evacuated to Denmark or other countries. This explains
the higher number of medical evacuations from
Semersooq to another country, compared to the other



INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH e 7

Table 4. Distribution of regional costs associated with medical evacuations. Costs are depicted as costs per transported patient and
are reported for each patient transported singularly and patients transported in combination with other patients. Values are
presented as means only as the value attributed to patients nos. 2 and 3 in combined transports were assigned to USD 0.00. The
Chi-squared test (2 x 5 tables) was applied to test for differences between groups.

Total cost of

Patients Total cost Patients evacuated in combined Cost per singularly Cost per patient in

Region transported (USD) combined transports transports transported patient (USD)  combined transports  p-value
Avannaa 119 477,156.51 22 43,499.79 4,009.71 1,977.26 <0.00001
Disko 68 253,341.21 18 38,537.94 3,725.60 2,141.00 < 0.0003
Qeqqga 71 157,906.19 21 42,490.46 2,224.03 2,023.36 < 0.008
Semersooq 119 754,662.28 40 270,709.19 6,341.70 6,767.73 <0.00001
Kujataa 55 206,290.52 14 52,466.30 3,750.74 3,747.59 0.32
Total 432 1,849,356.71 115 447,703.68 4,280.91 3,893.07

regions. The three most common causes of patient
evacuation were cardiovascular disease (ICD-10
Chapter IX), diseases of the digestive tract (ICD-10
Chapter Xl), and conditions related to pregnancy (ICD-
10 Chapter XV). One-third of the evacuated female
patients were diagnosed with conditions related to
pregnancy and births. QIH in Nuuk is the only hospital
in Greenland with facilities for handling preterm births
and other complicated births [11]. Thus, all women in
whom preterm birth or other perinatal complications
are expected are transferred to QIH approximately three
weeks before term [12].Among young men, the primary
diagnosis indicating evacuations were related to
trauma, other injuries, and poisoning. Previous research
has shown that patients in this group have a high
number of suicide attempts in Greenland and it
appeared that a large amount of transported patients
suffered from self-inflicted injuries [13-15].The
expenses related to the medical evacuations varied
according to the time of the day that the evacuation
was performed. Thus, evacuations carried out outside of
the normal working hours (weekdays 8-16) were asso-
ciated with higher costs. Medical evacuations can be
regarded as a consequence of a mismatch between the
need for treatment and the local resources available.
Greenland’s large distances and dispersed scattering of
the population across the vast area necessitates medi-
cal evacuations as an integral part of the national
health service. Medical evacuations are also a result of
a choice to offer specialised treatment at only one
location in Greenland, thus applying the principle of
bringing the patient to the treatment rather than treat-
ing the patient locally [16]. We found that the overall
incidence of evacuations differed significantly between
the five different regions in Greenland. The lower inci-
dence in the region of Semersooq can be explained by
the fact that a large proportion of the population is
situated in Nuuk. Thus, there is no need for a medical
evacuation across the borders of the health region for
patients falling ill in that particular health region, and
a simple, intra-regional transport can be performed.

There was no difference in time from admission to the
local health clinic or hospital to the decision to evacu-
ate was made, regardless of the time of day or the day
of the week. An individualised audit of the medical
records included in our study, however, indicated that
some patients were evacuated quicker than other
patients. We found that particularly in Semersooq,
patients who had been scheduled for a less urgent
medical evacuation could be transported sooner than
originally planned, should another, more urgent trans-
port of a new patient become necessary. In these
instances, two patients or more could be transported
in one stroke as the vehicle used for transportation, and
the medical personnel accompanying the more acutely
ill patient could perform double duty. This pooling of
patients was facilitated by the senior regional physician
or by the travel coordination service. We believe that
this approach may have led to a reduction of costs in
many cases. The calculated costs of the evacuations
ranged from zero (an evacuation of a patient that by
coincidence could travel with another patient) to more
than 50,000 USD. Consistent with other studies, an
evacuation during the day was less costly than an
evacuation during the weekend or the night [4].
Medical evacuations covering large distances carried
a higher cost than medical evacuations covering shorter
distances. First of all, medical evacuations covering long
distances require a greater amount of fuel, and second,
more airports may be required to open in case of
sudden weather changes necessitating deviations en
route.

Other studies

A Norwegian study reported that the most frequent
diagnoses eliciting an evacuation were neurological
and cardiological diseases that exceeded the capabil-
ities available at the referring hospital or health clinic
[17]. In a study from the remote parts of Alaska, trauma
or respiratory diseases were the main reasons for health
clinics to evacuate the patients [18]. In Europe, in
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Poland, the evacuees from remote health clinics or
minor hospitals were shown to be primarily trauma
patients [19]. A mutual trait for the patients evacuated
in our study and the three studies mentioned above
was that the severity of illness exceeded the capabilities
available at the evacuating centre. A Canadian study by
McDonnell et al suggested that reductions in the need
for evacuation could be attained with initiatives to
increase the local capabilities. This could be done by
increasing the educational level of the health care
workers in remote places, by implementing better
recruitment of local workforces, and by increasing the
availability of more advanced equipment [20]. However,
this is not always a simple solution as several barriers to
adequate health care in remote regions have previously
been identified: The mere physical geography with the
need for long travelling distances is one. Healthcare
staff shortages have been identified as another factor
affecting patient access to health care services. Cultural
and language differences have also been addressed, as
the healthcare practitioner’s lack of knowledge about
minority and indigenous populations was identified as
an important barrier, even to the brink of discrimination
related to legacies of colonialism. Finally, systemic fac-
tors in the form of fragmented management of health
services, lack of communication between management
and staff, and lack of funding for the healthcare system
were identified [3]. A reduction in the need for evacua-
tions may be achieved with increasing telemedical pos-
sibilities. A study from Greenland concluded that the
number of evacuations could be reduced by imple-
menting optimal telemedical consultations between
the peripheral health clinics and the larger centres
[21]. The same findings were reported in a study on
traumas of the upper extremity [22]. The cost-
effectiveness of telemedical solutions has been investi-
gated and found to be acceptable when properly
implemented [23].

Based on the reviews of the medical records of the
patients in our study, an impression was created that
the establishment of basic guidelines for deciding and
initiating an evacuation in some instances could have
reduced the costs of evacuations. We found that in
these cases central coordination of the evacuations
increased the rational use of the resources. Thus, in
some cases, the medical evacuations included two or
more patients with a subsequent reduction in the total
costs. These measures may be pursued by coordinating
the evacuations, a task that is presently being facilitated
by either the travel coordination in Nuuk or the local
physician. Although it is difficult to establish uniform
guidelines for all regions, due to different terrain and
weather conditions, central coordination of all medical

evacuations might result in better coordination within
and outside a region.

Strengths and limitations

One of the major strengths of this study is the low
number of unidentified patients being excluded. This
is facilitated by the unique civil personal registration
number, the CPR-number, which enables the identifi-
cation of all patients residing in Greenland and
Denmark [8]. Another strength of the study is the
validation process in collecting data. All data were
manually reviewed twice to ensure the optimal quality
of data. Among the limitations in this study are chance
findings of very few patients evacuated that did not
appear on the official list of evacuated patients. This
indicates that not all patients had been registered by
or reported to the coordinating offices of medical
evacuations. This was the case with a few patients
from the region of Tasiilag. This region lies in the
very eastern part of Greenland and it is possible that
some evacuations were made to Reykjavik, Iceland.
From Tasiilag, the nearest advanced medical facility
is situated in Reykjavik, Iceland, and not in Nuuk.
Despite the use of the CPR number to identify
patients, some patients were not included in this
study due to inaccessible medical records. Patients
with missing data were primarily from Tasiilag, as
another medical record system may have been used
in this particular region opening the possibility that
some data from Tasiilag were inadequate. Another
limitation in this study was that we only investigated
the physical properties and the costs of the evacua-
tions. This study did not aim to investigate whether
evacuations from remote health care clinics were
caused by variations in the staffing of the smaller
clinics or whether evacuations were indicated as
a cause of other barriers to acceptable primary health-
care as alluded to above.

Conclusion

This study provides an overview of the medical evacua-
tions in Greenland in 2018. The most common indication
for evacuations were diseases related to the digestive
tract. While in the majority of patients, evacuation to the
Queen Ingrid’s Hospital in Nuuk sufficed, some patients
required further evacuation to Denmark or other coun-
tries for additional treatment. The median cost of the
evacuations was approximately 5000 USD; the more
expensive evacuations taking place outside normal
working hours. We identified a possibility for reducing
the costs of medical evacuation when combining



transports of more than one patient, primarily when
performing evacuations out of Greenland. However, the
more costly evacuations outside normal working hours
may be a result of patients presenting with acute condi-
tions of a severity that does not allow for combined
transports. Thus, the costs per evacuated patient may
be higher. We suggest that further studies focusing on
improved cooperation within the individual health
regions may improve future planning and execution of
the medical evacuations.
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