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ABSTRACT

This is the first systematic review to explore health risks on Svalbard. We have analysed data
retrieved from 18 articles that met eligibility criteria and present a mixed-methods quantitative
and qualitative narrative synthesis. Norwegian and Russian inhabitants on Svalbard were com-
pared with the respective mainland populations, and we found no evidence of an increased risk
for or prevalence of diseases. The rate of injuries caused by snowmobile accidents were sig-
nificantly higher, but this was outweighed by a correspondingly lower rate of other injuries. A
small unique risk for injuries inflicted by polar bears was confirmed. We identified knowledge
gaps concerning how health care and emergency preparedness are organised.

Introduction

This review addresses health risks and health- and
emergency preparedness on Svalbard, the Arctic archi-
pelago at 74° to 81° north latitude, and how Norway
and Russia collaborate. Svalbard’s unique location and
status entail particular challenges related to long dis-
tances, climatic conditions and limited access to health-
care and rescue personnel.

Norway and Russia have been engaged in the coal
mining industry on Svalbard for more than a century.
For the past decades, mining has declined and tourism
and research have become the most important industries.
Norway is the sovereign state, but the Svalbard Treaty
assigns the signatory countries rights to engage in com-
mercial activities. Norwegian and Russian industries have
mostly operated separately with infrastructure and frame-
works provided by each country. Today approximately
3000 people live on Svalbard, most in the Norwegian
settlement Longyearbyen (approximately 2500 inhabi-
tants) and the Russian settlement Barentsburg (approxi-
mately 400 inhabitants). Longyearbyen has evolved from
a traditional “company town” organised around mining,
into a family community with health and welfare services
resembling those on the mainland[1]. An exception is care
for the elderly, which is not provided, implying people
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who need such services must move. Barentsburg is still
mainly run by the mining company.

Existing knowledge

Several previous studies conclude that healthcare in
remote areas is challenged by factors such as remote-
ness to advanced health facilities, lack of professional
health workers, and inadequate infrastructure [2-4].
Some studies looking into health in small Island commu-
nities have found that complications related to inbreed-
ing may be applicable due to a reduced gene pool in
such communities [4,5]. This is, however, doubtfully the
case on Svalbard, which has a fluctuous population pat-
tern with an average period of living of 6 years.
Further, previous studies imply that there is a slightly
increased risk for disease in circumpolar areas, such as
psychological effects of long periods of isolation and
extreme physical environment and potential negative
effects of environmental contaminants among certain
population groups in the Arctic [6,7]. The latter is linked
with a significant consumption of carnivores on top of the
food chain such as seal, whale and different fish species,
typical traditional food among indigenous groups in the
Arctic. This is nevertheless probably not applicable for
Svalbard, as there is no indigenous population on the
archipelago and where most of the food is imported.
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Regarding accidents, a few studies from other
Arctic areas, amongst others Canada and Finland,
implies that snowmobile accidents are among the
health challenges in Northern Canada and Lapland
[8,9]. Further, there are studies from Greenland and
Canada that show that mining workers struggle with
specific health challenges, such as back injuries and
lesions [10,11]. These challenges are probably applic-
able also for Svalbard, where the number of snow-
mobiles exceeds the number of inhabitants, and
where a significant share of the workforce have
been employed in the coal mining industry.

In circumpolar areas (Svalbard included), remote-
ness to advanced health facilities and limited
resources in terms of health personnel and infrastruc-
ture indirectly constitute the most significant health
threats[2].

Some studies have looked into cooperation between
circumpolar states concerning health challenges. Such
cooperation has, for instance, taken place between
Alaska and Russia in fields such as emergency medicine,
mental health and dental treatment [12-14]. In general,
a rising awareness of similarities among Arctic actors has
made pan-Arctic cooperation, also in health and emer-
gency preparedness, possible through the development
of international bodies such as the Arctic Council [15,16].

Studies that look into health challenges on Svalbard
in particular have also been published, but this evi-
dence has not been reviewed and synthesised.
Covering this knowledge gap, as this study aims at
contributing to, is thus considered prudent.
A systematic review of health risks and health- and
emergency  preparedness  cooperation  between
Norway and Russia is therefore warranted.

Methods

Research question, aims and objectives

The overall research question is: What are the health
risks and how is the healthcare and emergency prepa-
redness system on Svalbard organised to address these
risks? The specific aims were: 1) to identify the risks in
terms of healthcare delivery and emergency prepared-
ness, 2) to assess how the healthcare and emergency
preparedness system is organised to address these
risks, and 3) to study cooperation in healthcare and
emergency preparedness between Norway and Russia.

Protocol

Our protocol adhered to the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)[17].

Definitions

The term “Russia” refers to the Russian federation and
the Soviet Union, and “Russians” to their populations.
The terms healthcare and emergency preparedness are
linked because healthcare is an element in emergency
preparedness. Healthcare is understood as resources
used to cure disease, care for and rehabilitate the ill,
and prevent disease. We include trauma in the defini-
tion of disease and illness. The term emergency pre-
paredness is used differently, depending on the
context, and often interchangeably, along with the
terms “emergency response” and “crisis"[18]. We use it
to describe actions taken to prevent a crisis, while the
term “emergency response” describes concrete actions
taken when a crisis is emerging. Search and rescue
(SAR) services refer to the immediate actions involving
cooperating partners to rescue people from death or
injury[16].

Search strategy

A list of relevant search words was developed (Table 1).
A test search was undertaken to identify the most
suitable databases and search word combinations. The
databases PubMed, Scopus, CyberLeninka and Web of
Science were selected because they produced most
relevant articles. The excluded databases either pro-
duced few results (Norwegian Open Research Archives
and American Bibliography of Slavic and East European
Studies), or results that only partially met the inclusion
criteria (eLibrary and OpenGrey).

The test search also showed that the list of search
words was too wide and unspecific. For example, com-
binations such as “health + north” or “crisis + polar”
produced a vast number of articles, very few of which
were relevant. The relevant articles were covered by
more narrow search word combinations, including the
words “Svalbard” or “Spitsbergen”.

Table 1 shows a complete list of search words
grouped into three categories: 1) healthcare, 2) emer-
gency preparedness, and 3) Svalbard. Literature in
English, Russian or a Scandinavian language was
included. Search words were combined from categories
3 (Svalbard), and 1 (healthcare) or 2 (emergency
preparedness).

Eligibility criteria

We included peer-reviewed academic articles that
report quantitative or qualitative studies of human
health and/or emergency preparedness on Svalbard.
Studies of pollutants without direct connection to



Table 1. Search words and search combinations.
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Category 2:
Category 1: Search words related to «emergency Category 3:
Search words related to «healthcare» preparedness»: Search words related to «Svalbard»:
English health emergency preparedness Svalbard
Spitsbergen
healthcare crisis
hospital search and rescue
disaster
ambulance
Russian 3A40pOBbe TOTOBHOCTb K Upe3BblYaiiHbIM CUTyaLyAM Ceanbbapp
Wnnub6epren
3ApaBoOXpaHeHne Kpu3nc
6onbHMLA NOWCKOBO-CMacaTeslbHble PaboTbl
YN (ype3BblyaiiHoe NpomcLIecTBME)
CKOpas nomoLLb
caHuTapHblii BepTonéT (in Russian, unlike
English and Norwegian, the word for
ambulance diverts completely from the term
«air ambulance», hence two different terms to
describe the different types of ambulances)
Norwegian helse beredskap Svalbard
Spitsbergen
helsevesen krise
sykehus sgk og redning
katastrofe
ambulanse

human health, the surrounding waters and animal
health were excluded.

Study selection

Figure 1 shows the selection process. The search
retrieved 543 citations. The main author (TAW)
screened titles and abstracts for eligibility and excluded
481 citations. 22 duplicates were removed. The remain-
ing 40 citations underwent full-text assessment (TAW),
and 23 were removed because they did not fulfil the

Citations included through
database screening + titles
screened for eligibility (=543)

eligibility criteria. One additional article was included
after screening of the reference lists of the assessed
articles.

Finally, we included 18 articles published between
1999 and 2017 (median year 2002) for full text review.

Data collection and analysis

Full-text review and data extraction were done inde-
pendently by the main (TAW) and the co-author (TI).
The team included a master-level Russian speaker

v

Duplicates removed (n=22)

l

Full-text screened for
eligibility (n=40)

.

!

Studies included in
qualitative synthesis (n=18)

‘ Included ‘ ‘ Eligibility ‘ ‘Screening‘ |Identification|

Figure 1. Process figure.

Citations with irrelevant
abstracts (=481)

Citations excluded after full-
text assessment (=23)

Additional
citations
included

through other

sources (n=1)




4 e T. AUSTIN WAHLER AND T. INGEBRIGTSEN

(TAW), and it had access to consult a native Russian
speaker with native proficiency in English. When the
reviewers disagreed about ratings of confidence in the
findings or data extraction (six articles), consensus was
established through discussion.

The key findings were extracted and summarised in
the Critical Appraisal Skills Programme (CASP) evalua-
tion table (Table 2). We retrieved data into five thematic
categories: 1) Diseases, 2) Risk factors for diseases, 3)
Traumatic injuries, 4) Search and rescue, and 5)
Norwegian-Russian cooperation in healthcare and
emergency preparedness. Due to thematic and metho-
dological diversity of the included studies, meta-
analysis was not possible, and a narrative synthesis
was done.

Confidence in findings

We used CASP checklists, Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) and
Confidence in the Evidence from Reviews of Qualitative
research (GRADE-CERQual) to rate the level of confidence
in findings.

The CASP checklists were developed to critically
appraise the validity, risk of bias, study design, results
and implications for practice of single studies [19] The
quantitative studies that were included had an
observational design and we therefore applied the
checklist for cohort studies for these studies. For the
qualitative studies, the checklist for qualitative studies
was applied.

We used GRADE to rate the confidence of synthe-
sised evidence from quantitative findings. GRADE pro-
vides a systematic approach to assess the quality of
study designs, risk of bias, imprecision, inconsistency,
indirectness, and magnitudes of effects[20]. Confidence
in findings from observational studies is initially rated as
low and then potentially up- (to moderate or high) or
down-rated (to very low).

We used GRADE-CERQual to rate the confidence
of synthesised evidence from qualitative findings
[21]. GRADE-CERQual provides a systematic
approach when assessing study designs, methodolo-
gical limitations, coherence, adequacy of data, and
relevance of the findings. Confidence in findings
from quantitative studies is initially rated as high,
and then potentially down-rated to moderate, low
or very low[22].

Tables 3 and 4 show the evidence profiles and sum-
mary of findings of the quantitative and qualitative
review findings, respectively.

Results
Quality of evidence

GRADE rated the confidence in the quantitative
findings in the thematic categories as follows: 1)
Diseases: low, 2) Risk factors for diseases: low to
very low, and 3) Traumatic injuries: moderate and
very low. We used dual ratings in categories 2 and
3 because there was methodological variation within
studies. There were no quantitative findings in cate-
gories 4 (Search and rescue) and 5 (Norwegian-
Russian cooperation in healthcare and emergency
preparedness).

GRADE-CERQual rated the confidence in the qualita-
tive findings in the thematic categories 2 (Risk factors
for diseases) as very low and 4 (Search and rescue) as
high. There were no qualitative findings in categories 1
(Diseases), 3 (Traumatic injuries) and 5 (Norwegian-
Russian cooperation in healthcare and emergency
preparedness).

Health on Svalbard

Category 1 - Diseases

Three articles reported studies of the prevalence and
seasonal variation of middle ear infection, migraine
and depression, respectively [23-25]. They showed no
indication of increased prevalence among Svalbard
compared to mainland Norwegian residents. The
study of middle ear infection found no association
with climate conditions, and the study of migraine
showed no indication of more seasonal variation
among Svalbard than Norwegian mainland residents
[23,25]. We rated the confidence in the findings as
very low because the studies could not control con-
founders adequately and had no control group on
the mainland.

Self-reported depression lasting for more than two
weeks over a one-year period was more prevalent
among Russians (women 44,7%, men 26,8%) than
Norwegians (women 15,6%, men 10,7%)[24]. We rated
the confidence in this comparison as very low
because the surveys were not done simultaneously, and
because economic and political circumstances could have
confounded the findings.

Summarised, findings rated at low to very low con-
fidence level indicate that the prevalence of the studied
diseases (middle ear infection and migraine) is not
different between Svalbard and the mainland, but the
prevalence of depression could be higher among
Russians than Norwegians.
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Table 3. Evidence profile tables.

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 1"

GRADE Evidence Profile

Outcome Studies contributing to  Study Inconsistency Indirectness of Imprecision Publication bias Quality of the evidence
the review finding limitations of results evidence
Diseases 1,7,9 Serious limitations N/A N/A N/A Undetected Low
Risk factors for 2-6,12, 14,18 Serious limitations N/A N/A Serious Undetected Low to very low
diseases imprecision
Traumatic injuries 10-11, 15-17 Serious limitations N/A N/A Serious Undetected Quality of evidence concerning
imprecision Norwegian residents (15,17) on
Svalbard (16): moderate
Quality of evidence concerning
visitors (15,17) and comparisons
with the mainland population
(16): very low
Search and No evidence
rescue (SAR)
Norwegian- - No evidence
Russian
cooperation
GRADE-CERQual Evidence Profile
Outcome Studies contributing to Methodological Coherence Adequacy Relevance CERQual of Expl ion of
the review finding limitations confidence in the CERQual assessment
evidence
Diseases - No evidence
Risk factors for 8 No concerns No concerns No concerns Serious concerns  Very low confidence Serious concerns regarding
diseases about about about about relevance reduces the confidence
methodological coherence adequacy relevance in the

limitations

Traumatic injuries

Search and 13 No concerns about No concerns

No concerns

review findings. Only
approximately 10% of the study
participants were from the study
area
- No evidence
High confidence

No concerns Solid study with reliable findings

rescue (SAR) methodological about about about
limitations coherence adequacy relevance
Norwegian - - - - - - No evidence
Russian

cooperation

Category 2 - Risk factors for diseases
Nine articles reported findings from studies of risk fac-
tors for diseases or impaired health [26-34].

Two intervention trials studied health outcomes for
different shift schedules for Norwegian mine workers
and found no differences in outcomes between the
regimes [29,30]. We rated confidence in the findings
as low because the external validity was limited.

Three observational studies explored temporal pat-
terns in metabolic indices, serum lipid profiles and
hospital attendance for health incidents among
Russian miners in Barentsburg [26,27,33]. Bojko
reported seasonal variation in metabolism, and Bojko
and Larsen reported increased serum levels of triglycer-
ides after prolonged (12 months) residence [26,27].
Yenikeev and co-workers observed a temporal associa-
tion between geomagnetic disturbances and health
incidents, mainly traumas and cardiovascular disease
[33]. We rated the confidence in these findings as very
low because there were substantial flaws in the study
designs and failure to control the confounders.

A population-based cross-sectional survey of risk
factors for coronary heart disease in the Norwegian
population found no difference in risk profiles between
Svalbard and mainland residents[32]. We rated the con-
fidence in this finding as low because few data were
presented, and no comparative analysis was made
accessible.

Another cross-sectional survey of Norwegian resi-
dents compared self-reported alcohol consumption
with public sales statistics from the only alcohol provi-
der to the Norwegian community[31]. The self-reported
consumption accounted for 40% of the sales volume.
The study had a moderate response rate (63%), could
not control the figures for import or export of alcohol
and did not compare the data with a population on the
mainland. We rated the confidence in the findings as
very low.

One article reported results from a quantitative study
of how young people experience and interpret the risk
of snowmobile accidents[34]. We rated the confidence
in the findings as very low because only a small



12 . T. AUSTIN WAHLER AND T. INGEBRIGTSEN

Table 4. Summary of findings tables.
GRADE Summary of findings

Outcome Summary of review finding Studies Quality of the evidence Comments
contributing
to the
review
finding
Disease ® No evidence of an increased 1,7,9 Low ® [imitations:
risk for disease on Svalbard ) .
o Observational retrospective
or cross-sectional study
design (1,7, 9)
o Unclarities related to expo-
sure (1,7, 9)
o Risk of selection bias (1, 9)
o Low response rate (7)
o No comparison with non-
Arctic population (1, 7, 9)
Risk factors for diseases ® No evidence of an increased 2-6, 12, 14,18 Low to very low ® |imitations:
presence of risk factors for dis- .
ease on Svalbard o Failure to adequately control
® Low evidence for Norwegian the confounding (4, 5, 14,
population, very low for 18) o o
Russian population o Upclear.ellglblllty cr.|ter|a.
with a risk of selection bias
(2,3,6,12)
o Unclarity with regards to the
completeness of the follow-
up research (2, 3)
o No Cl provided for repeated
measures with a risk of
imprecision (2, 3, 12, 14)
Traumatic injuries ® The population on Svalbard has 10-11, 15-17  Quality of evidence concerning @ Limitations:
a significantly higher risk of Norwegian residents (15,17)
being involved in snowmobile on Svalbard (16): moderate o Flawed measures of expo-
accidents or experiencing polar Quality of evidence sures and outcomes (10, 15,
bear attacks than the popula- concerning visitors (15,17) 16f 17)
tion on the Norwegian and comparisons between o Failure to adequately control
mainland Norwegian residents of the confounding (10, 15, 16,
® The population on Svalbard Svalbard and Harstad (16): 17)
runs a significantly lower risk of very low ® Advantages:
being involved in other types o High accuracy of parts of the
of traffic accidents and in vio- studies
lent episodes
Search and rescue (SAR) - - - _
GRADE-CERQual Summary of findings
Outcome Summary of review finding Studies CERQual Explanation of CERQual
contributing assessment of assessment
to the confidence in
review the evidence
finding
Disease - - - -

Risk factors for diseases
Traumatic injuries

Search and rescue (SAR)

® Adolescents are aware of how 8

accidents occur and how to
avoid them

® The local population is
a resource in SAR situations on
Svalbard

® SAR actors expect the local
population to contribute to
SAR operations

Very low confidence

13 High confidence

Serious concerns regarding
relevance reduces the confidence
in the review findings. Only
approximately 10% of the study
participants were from the study
area

A solid study with reliable findings




proportion (10%) of the participants resided on
Svalbard, and it was unclear which findings came spe-
cifically from these participants.

Summarised, findings rated at low to very low con-
fidence level indicate that living and working on
Svalbard is not associated with exposure to particular
health risks.

Category 3 — Traumatic injuries
Five articles reported results from studies of traumatic
injuries [35-39].

Risholt retrospectively reviewed health records at the
Norwegian hospital in Longyearbyen from 1950 to 1989
and recorded 84 (mean 0,5 per year) trauma-related
deaths[35]. Before 1970, most occurred in the mining
industry, while after 1970 the majority was caused by
leisure-related activities. Risholt estimated the risk of
being involved in a fatal leisure-related accident nearly
three (males) and eighteen (females) times higher than
in the comparable population on the mainland. One
aviation accident caused the very high risk for females.
We rated the confidence in these estimates low
because the study did not adjust for age and sex differ-
ences between the populations, and low accident fre-
quencies entailed a high risk for random variation for
residents on Svalbard.

Risholt also reviewed hospital records and the gov-
ernor’s files from 1971 to 1995 and verified six non-fatal
and four fatal traumas inflicted by polar bears over
24 years[36]. This confirms a small and unique risk of
being injured or killed by polar bears.

Ytterstad and co-workers conducted three prospec-
tive observational studies of patients treated for injuries
at the hospital in Longyearbyen over a five-year period
from 1997 [37-39]. The first was a study of all traumatic
injuries and compared injury rates on Svalbard with the
Harstad region on the Norwegian mainland. The injury
rates of 100,9 for men, and 76,3 for women (Svalbard)
and 115,4 for men and 80,1 for women (Harstad) per
1000 person-years were not statistically significantly
different. The violence rate of 3,1 in Harstad was sig-
nificantly higher than the rate of 0,9 per 1000 person-
years on Svalbard. Home injuries accounted for a larger
proportion in Harstad (30.5%) than on Svalbard (22%
including visitors), while work- and leisure-related inju-
ries accounted for larger proportions on Svalbard
(27.2% and 41.9%) than in Harstad (13.2% and 34.8%).
We rated the confidence in the findings for Svalbard
residents as moderate and the confidence in the find-
ings from the comparative analyses as very low because
the authors did not adjust for the large age and sex
differences in the composition of the two populations.
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The two subsequent studies reported the number of
and injury rates for snowmobile accidents. [37,39]. The
studies overlapped and we therefore report findings
extracted from the most recent article, which included
patients prospectively registered over five years[37].
181 injured persons were registered. Nine of ten injuries
occurred during leisure time. The authors calculated
injury rates as the number of injuries per 1000 regis-
tered snowmobiles per year, and compared rates for
Norwegian residents and visitors (250 snowmobiles
were available for visitors to rent). The injury rate was
significantly higher for visitors (70,0) than for residents
(17,5) per 1000 snowmobiles per year. We rated the
confidence in the findings as moderate for Svalbard
residents and very low for the comparisons, as the
exact number of visitors and duration of visits (i.e.
exposure) was unknown.

Summarised, findings from observational cohort studies
rated at low to moderate confidence level showed that
a gradual shift from predominantly occupational injuries in
the mines to leisure-related snowmobile accidents
occurred in the 1970s. The studies confirm a small and
unique risk of being injured or killed by polar bears.
Comparative findings rated as low confidence level
showed no difference in overall injury rates between
Svalbard and mainland Norway, but indicated a signifi-
cantly higher risk of being injured in a snowmobile acci-
dent for Svalbard residents, and correspondingly a lower
risk of being injured in other traffic accidents.

Category 4 — Search and rescue

One article reported findings from a qualitative study of
collaboration between volunteers from the local popu-
lation and professionals during a Norwegian SAR-
operation[40]. The case was the avalanche that crushed
houses in Longyearbyen in 2015. The study found that
the local population was an important resource, that
professionals expected volunteers to contribute, and
that the collaboration was successful. We rated the
confidence in this evidence as high.

Category 5 — Norwegian-Russian cooperation in
healthcare and emergency preparedness on
Svalbard

None of the articles addressed Norwegian-Russian coop-
eration in healthcare and emergency preparedness.

Discussion
Summary

This is the first review of health and emergency pre-
paredness against the backdrop of Norwegian—Russian
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relations on Svalbard. We found no evidence of an
increased risk of or presence of risk factors for diseases
or other health challenges on Svalbard, except from
polar bear attacks. There are, however, significant
knowledge gaps. They include lack of evidence about
occupational hazards and disease among miners, and
about Norwegian-Russian cooperation in health and
emergency preparedness.

Health risks on Svalbard

Mining injuries are hardly described in the research
literature from Svalbard. However, the lack of descrip-
tions of mining-related injuries is not a proof of their
non-existence. They have probably been categorised as
“occupational injuries” in the literature. Crush and burn
injuries have been reported, indicating that mining-
related injuries were common [41,42]. Other Arctic loca-
tions, such as Greenland, resemble Svalbard in terms of
climatic conditions, population structure, industry and
health challenges. In a small Greenlandic mining com-
munity, 13% of all medical consultations were due to
occupational reasons. Hearing impairment, back pain
and lesions of the eyes, hands and wrists were most
frequent. This is comparable to data from the Swedish
mining industry[43].

Respiratory diseases such as chronic bronchitis,
pneumoconiosis and silicosis are severe outcomes
related to coal dust exposure in mine workers, and
studies show that up to 12% of coal miners develop
these serious diseases[44]. One study found that
between 2% and 12% of miners exposed to 2 mg/m?
of dust were expected to have pneumoconiosis after
40 years[45]. This review has not detected research
literature describing respiratory diseases among mine
workers. There are, however, observations of pneumo-
coniosis and silicosis among miners in other reports,
such as a report by a Norwegian mining company
clinician from 1984, where 12-15 cases of pneumoco-
niosis/silicosis were described[42].

The healthy worker effect is a form of bias caused by
selection of workers who were initially healthy enough
to be hired, whereas the general population include
persons unfit for work[46]. Such selection is likely to
occur both when employers hire staff for work on
Svalbard, and subsequently, as specialised health care,
care for the elderly and social services are unavailable.
This force residents to return to the mainland when
they need such services.

The healthy worker effect could confound observa-
tional studies and under-estimate health risks.
Accordingly, we cannot preclude that risks not identi-
fied by the present review exist.

In accordance, few of the deaths occurring on
Svalbard are caused by disease. Instead, most of the
few deaths are trauma-related, as shown in the obser-
vational study comparing injuries at the hospital in
Longyearbyen with injuries registered at the hospital
in Harstad in Norway. Home injuries often involve
elderly patients, and, accounted for a larger proportion
in Harstad (30.5%) than on Svalbard (22% including
visitors), while work- and leisure-related injuries
accounted for larger proportions on Svalbard (27.2%
and 41.9%) than in Harstad (13.2% and 34.8%)[38].

Before 1970, most traumatic injuries occurred in the
mines, while after, the majority was caused by leisure-
related activities[35]. A Greenlandic study of death
causes between 1968 and 1985 found that 16.4%
were caused by accidents, most related to fishing, hunt-
ing and other traditional lifestyle activities (drowning,
boat accidents, and accidental shots)[47]. On Svalbard,
38 people were killed in accidents in the Norwegian
communities between 1970 and 1989[35]. 14 deaths
were work-related and 24 non-occupational. The risk
of being involved in a fatal accident after hours was
nearly three times higher among people in the
Norwegian communities on Svalbard than on the main-
land. Alcohol was reported to be a triggering factor in
six of the 24 cases[35]. From Greenland, Bjerregaard
reported that 23% of accidental fatalities were alcohol-
related. Alcohol thus seems to have been a triggering
factor both on Svalbard and in Greenland. It is uncertain
whether these findings apply more than 30 years later.

In Greenland, the mortality rate in accidents involving
motor vehicles was one third of the Danish rate, as
expected considering the limited road networks[47]. On
Svalbard, most motor vehicle accidents involved snow-
mobiles. Between 1997 and 2001, 181 peopled involved
in snow mobile accidents were registered at
Longyearbyen Hospital. 94 were residents and 87 visitors.
Visitors ran a four-time higher risk of being involved in
a snow mobile accident, possibly due to lack of experi-
ence with snow mobiles and the climatic conditions[37].

Between 1971 and 1995, six non-fatal and four fatal
polar bear incidents occurred[36]. Since 1995,
Norwegian media have reported two more fatal acci-
dents[48]. This confirms a small and unique risk of
being injured or killed by polar bears.

Differences between Norway and Russia in health
and emergency preparedness on Svalbard

Most of the 18 included studies collected data from
either the Norwegian (n = 13) or the Russian settle-
ments (n = 4), and only one collected from both. The
basis for comparative analyses was therefore limited.



For example, all studies of trauma epidemiology col-
lected data from the hospital in Longyearbyen only,
while no such data from the Russian settlements have
been published [35-39]. A few severely injured Russians
have probably been treated in Longyearbyen and
included in the Norwegian studies. The numbers were
not reported, and they would in any case represent
a small subgroup of Russian trauma cases. The hospital
in Longyearbyen has been organisationally integrated
in the University Hospital of North Norway as
a department since 2002. This relation could have
inspired more research on the Norwegian side, and
contributed to this imbalance in scientific publishing.

However, the only comparative study indicated dif-
ferences between the Norwegian and Russian settle-
ments[24]. This study of self-reported depression
revealed a higher incidence for both men and women
from the former Soviet Union, compared with the
Norwegian population. The authors suggest that differ-
ences in home-town latitude between prior to moving
to Svalbard may be an explaining factor. The Russians
came from lower latitudes and were exposed to larger
contrasts in climatic and daylight conditions. It is also
worth noting that the data collection for this study was
performed in the late 1980s and early 1990s, when
socioeconomic differences between the countries
were at their highest.

Norwegian-Russian cooperation in search and
rescue

Norwegian-Russian cooperation in search and rescue is
exemplified by the Maxim Gorkiy accident in 1989. The
Soviet cruise liner carried tourists when it hit an ice floe
west of Svalbard and started to sink. The Joint Rescue
Coordination Centre in Northern Norway informed their
Russian counterpart in Murmansk. Soviet military vessels
were put on alert and the Soviet consulate in Barentsburg
sent helicopters that assisted in the rescue operation.
Moreover, the hospitals in Barentsburg and Pyramiden
were prepared to receive patients. All 954 people onboard
were evacuated by the Norwegian coast guard. The inci-
dent is often referred to as a potential Arctic disaster that
was avoided due to an excellent cooperation.

Another example is the Operafjell accident in 1996,
the worst airplane accident ever in Norway [49,50]. All
141 people aboard (Russians and Ukrainians) were killed.
Norwegians and Russians worked closely together on the
accident site and with bureaucratic tasks. Although inter-
national guidelines assign the country where the acci-
dent occurs the main responsibility, it was agreed that
both Norwegian and Russian personnel should take part
in the search and rescue operation. Also, a joint
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commission worked for 2 years to establish the cause of
the accident. It was concluded that inadequate planning
and unsatisfactory crew resource management were
among the main causes[51].

Knowledge gaps and recommendations for further
research

We identified clear knowledge-gaps concerning occu-
pational hazards among miners, and about Norwegian-
Russian cooperation in health and emergency prepa-
redness. In addition, the reviewed studies were gener-
ally of low or very low quality, implying considerable
uncertainty across all studied outcomes. The most fre-
quent shortcomings were failure to control for con-
founding, risk for selection bias, a lack of adequate
control groups and uncertain risk estimates because
the number of visitors was unknown. Future studies
should take design guidance from e.g. the
Strengthening of the reporting of observational stu-
dies in epidemiology (STROBE) guidelines [52], and
utilise the potential for comparisons between the
Norwegian and Russian populations. Further, publicly
available health statistics, e.g. on the mortality and
morbidity of infectious diseases is probably an under-
utilised data source. Also, application of qualitative
research methods entails a potential to address the
knowledge gaps concerning Norwegian-Russian
cooperation.

Strengths and weaknesses of the study

There are limitations to this review. We conducted the
study in adherence with the original version of PRISMA.
The updated PRISMA 2020 allows a broader range of
sources, which could have provided more information.
We consider it unlikely that this would have changed
our conclusions. Further, only the main author screened
the titles and abstracts. Additional screening may have
prevented potential omissions.

Among the strengths of this study is the fact that the
reviewed data covers a broad range of topics from var-
ious disciplines. Synthesis of both qualitative and quanti-
tative data remains challenging. The analytical tools
GRADE and GRADE-CERQual compensate for this chal-
lenge and are among the main strengths. It is also
a strength that we were able to include studies published
in both English, Russian and Scandinavian languages.

Conclusion

This is the first systematic review to explore health risks
on Svalbard, and how the healthcare and emergency
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preparedness system is organised to address these
risks. The included studies show that the main risks
are associated with accidents, as well as a minor risk
for polar bear attacks. There is neither evidence of an
increased risk for disease, nor an increased presence of
risk factors for diseases. There are significant knowledge
gaps what concern health and emergency prepared-
ness and Norwegian-Russian cooperation.
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