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Abstract: Climate change is a global challenge which has direct and indirect health impacts on the
lives of people and communities in the Arctic. The aim of our study was to evaluate the perception
of permafrost thaw and health challenges and to determine which perceived environmental and
adaptation factors relate to self-rated health and, more specifically, to feeling of empowerment when
facing the changes and impacts of climate change and permafrost thawing. Questionnaire data
(n = 100) were collected from one community located in Greenland, Disko Bay. Data were analyzed
by cross-tabulation and the significances were tested either by Pearson’s χ2 test, Fisher’s exact test
or by the t-test, when applicable. Based on these analyses, logistic and linear regression analyses
were used to evaluate the associations between demographic variables, challenges posed by per-
mafrost thaw and self-rated health, and associations between feeling of empowerment and perceived
environmental/adaptation factors. The results indicated that climate change was not assessed as
being a direct risk for the health of local people or their feeling of empowerment. Nature seemed to
play an important role for local people, and not being in the natural environment for recreational
activities seemed to decrease feeling of empowerment (OR 0.42, p = 0.042, 95% CI 0.17–0.97). This
paper provides new, multidisciplinary research information about the perception of health challenges,
health, and feeling of empowerment among people living in an environment impacted by permafrost
thaw and climate change.

Keywords: climate change; permafrost thaw; empowerment; health; adaptation; Arctic; indige-
nous people

1. Introduction

A warming climate is a major global problem, and it has serious effects on Arctic areas.
It has been demonstrated that air temperature in the Arctic has increased 2.7 ◦C during
the years 1971–2017 [1]. Ice sheets and glaciers have continued melting, and the decrease
in ice sheets in Greenland and the Antarctic has been particularly fast during the years
2002–2011 [2]. The warming climate in the Arctic presents in several ways, such as thawing
of permafrost, decreased snow and ice cover, and increased humidity and sea level [1–3].
In addition, permafrost thaw can damage the landscape and infrastructure [4,5].
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Climate change can have comprehensive economic, political, environmental, social,
and health impacts on peoples’ lives [6,7]. Furthermore, impacts on human health can
be related to extreme weather conditions and infectious diseases [8,9]. Diseases can be
transmitted to people through water, food, or animals (zoonotic), or diseases can be
airborne [9,10]. Thus, the impacts of climate change can be divided into direct and indirect
effects on health. Direct effects can increase the risk of injuries, even deaths, and are
linked to extreme weather and events in the environment, such as storms, floods [11,12],
a decrease in ice sheets [6], and destruction of infrastructure or the ecosystem [6,11]. Indirect
effects can occur, for example, through diminished water and food security or increased
air pollution [6,12]. These effects, both direct and indirect, are related to society and social
interactions, and each society can be impacted differently due to its particular situation in
the living environment. Eventually, these effects can have further consequences for health,
resulting in various physical and infectious diseases and mental health problems [6,11,12].

According to Berry and colleagues [13], the impacts of climate change can be especially
serious for people who already live in vulnerable situations, for example Indigenous people.
In the Arctic, around 9% of people are Indigenous [14]. Indigenous peoples live in close
connection with the natural environment and their homeland. It is the basis of their cultures,
resources and livelihoods. Currently, they are facing rapid changes related to the climate
and environment, which have further effects on wellbeing and mental health [15,16]. Willox
and colleagues [16] have found that negative impacts of climate change, combined with
previous life traumas, can have comprehensive impacts on Indigenous peoples’ lives and
mental health and can lead to a feeling of “powerlessness and loss of control.” The feeling
of empowerment is closely connected to traditions, values, and independent informed
decisions [17].

Climate change requires constant adaptation and mitigation to face coming changes [18,19].
The effects of climate change on mental health and adaptation can vary, depending on factors
related to culture, available valid information, society and how people are prepared for these
changes [8,20]. Current research illustrates a knowledge gap in understanding the impacts of
climate change and permafrost thaw on health and feeling of empowerment, especially among
Indigenous people. It is important to understand and further investigate climate change and its
impacts on health [12,21]. Furthermore, there is a need for a deeper understanding of perceived
empowerment as well [22]. The aim of the study was to evaluate the perception of permafrost
thaw and health challenges to determine which perceived environmental and adaptation factors
relate to self-rated health and, more specifically, to the feeling of empowerment when facing the
changes and impacts of climate change and permafrost thaw. The case area of the study was
in Greenland, where the majority of people, around 90%, are Indigenous [14]. It is important
to gather more scientific knowledge about Indigenous peoples’ lives in Greenland, where
the environment is surrounded by climate change, since much research providing essential
information about Indigenous people and climate change has focused on Alaska or Northern
Canada, i.e., [16,23–26].

2. Materials and Methods

A questionnaire was developed for this multidisciplinary project as there were no
previous surveys that could have been used for this specific need. The developed ques-
tionnaire was translated from English into Greenlandic and pre-tested. Local knowledge
was utilized when translating the questionnaire, and also while pre-testing, in order to
maintain cultural and linguistic sensitivity. Some minor changes were made in order to
develop questions and ensure clarity, for example, the order of two questions (Q 1 and Q 2,
see Supplement S1) was reorganized and more answer options were included for another
question (not included in this current study). The multidisciplinary research team collected
the data using one shared questionnaire. This was ethical and respectful towards the local
people because the researchers were able to collect the data all at once. Our research plan
did not meet the criteria for medical research, and it did not require ethical approval on
human sciences according to the Finnish National Board on Research Integrity TENK [27].
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The research group has ethical approval from the Health Research Ethical Committee in
Greenland for further research.

2.1. Data Collection

Data were collected from one community located in the Disko Bay area of Greenland.
The community has around 1000 residents (including approximately 200 residents under
18 years old) and is located in an area of continuous and discontinuous permafrost thaw [14].
For data collection, a local research assistant was hired in cooperation with the Arctic
Station of the University of Copenhagen. Data collection was conducted face-to-face
between February–April 2019, using printed questionnaires which participants filled out
independently. Participation was voluntary, and only persons aged 18 years old or older
were recruited for the study. Participants gave oral consent to participate, and they were
able to refuse, dismiss questions, or terminate the study process at any time. The results
reported in this paper are based on the printed questionnaire.

Prior to data collection, the research assistant was trained to collect the data. The sur-
vey was tested by the research assistant, who went through the survey and adjusted two
of the questions and changed the order of the first and second question as it would make
better sense that way. After collecting the first five questionnaires, it was discussed how
the questions were received and whether valid and reliable survey answers were obtained.
The discussion confirmed that valid answers on peoples’ experiences of the social impacts
of permafrost were obtained, and that people felt safe to share reliable information about
their experiences on the changes in the permafrost grounds. Throughout collecting the
remaining survey answers, a close dialogue with the research assistant continued to assure
us that the collected answers were valid and reliable. The goal was to recruit participants
with an equal balance of age, gender, and profession. Local knowledge was essential
to achieve this goal. The data were collected utilizing snowball sampling and the local
research assistant’s knowledge of the community.

2.2. Statistical Analysis
2.2.1. Questionnaire and Independent Variables

The questionnaire was divided into three parts: Changes related to permafrost thaw in
the surrounding environment that impacts local peoples’ lives; impacts of permafrost thaw
on hunting, fishing, and harvesting; and questions related to participants (demographic
part). From the questionnaire, the questions related to being in nature, challenges associated
with life and the environment, adaptation, and background variables, such as age and
main profession were chosen for statistical analysis to explain self-rated health and feeling
of empowerment. These specific questions are presented in the Supplement S1.

2.2.2. Analysis and Dependent Variables

Participants assessed their self-rated health on a scale from 1–100%. The original scale
was used in the statistical analysis for the evaluation of perceptions of health challenges.
For the further statistical analysis, the health variable was classified into three classes:
low (0–33%), medium (34–66%), and high (67–100%) and used as a dependent variable.
Furthermore, a feeling of being empowered to face changes (yes) compared to not clearly
having a feeling of empowerment (no, somewhat) was used as a dependent variable in the
analysis. This classification was made since over half of the participants (54%) assessed that
they clearly felt empowered to face changes (Table 1). This report concentrates on these
variables; however, results from the original classification of empowerment (no, somewhat,
yes) are presented in Supplement S2 of Table S1. In the statistical analyses, missing values
were kept as missing values.
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Table 1. Demographic variables.

Demographic Variables (n/%) Total

Age 18–34 35–54 ≥55
30 (30%) 39 (39%) 31 (31%) 100 (100%)

Profession Public sector Private
business Hunter/fisherman Not

employed Retired Student Home-
maker Other

23 (23%) 8 (8%) 11 (11%) 2 (2%) 7
(7%) 8 (8%) 2 (2%) 39

(39%) 100 (100%)

Language
at home Danish Greenlandic Both

5 (5%) 90 (90%) 5 (5%) 100 (100%)
Gender Female Male

48 (48%) 52 (52%) 100 (100%)

Variables of self-rated health and empowerment (n/%)

Self-rated
health Low Medium High Missing

7 (7%) 69 (69%) 23 (23%) 1 (1%) 100 (100%)
Empowered

to face
changes

No Somewhat Yes Missing

13 (13%) 27 (27%) 54 (54%) 6 (6%) 100 (100%)

The statistical analysis started with an investigation into the perceptions of permafrost
thaw and health challenges. First, the frequencies and associations between human health
challenges (Question 5) and demographic variables (age, gender, profession) were investi-
gated. Second, the associations between self-rated health and the assessment of whether
thawing has led to positive or negative changes during the past 10 years (Question 3) and
whether permafrost is causing problems (Question 4) were evaluated using the t-test. Anal-
ysis continued from logistic regression analysis to complete univariate and multivariate
analyses adjusted for gender, age, and profession. Nominal (Question 5) logistic regression
analyses was used to calculate odds ratios (OR) with 95% confidence intervals (95% CI),
while linear (self-rated health) regression provided the β and 95% CI. In the statistical anal-
ysis, Question 5 was analyzed using the original classification, but it was also reclassified
into three groups: not important, a little important/important, very important/I don’t
know. For the age variable, the original classification and reclassification were used in the
statistical analysis.

The statistical analysis continued with the investigation of reclassified self-rated
health and feeling of empowerment. Relationships between all independent variables
(see Supplement S1 were analyzed by cross-tabulation, and the significances were tested
either by Pearson’s χ2 test or by Fisher’s exact test. Based on these analyses, a binary logistic
regression analysis (enter method) was used to evaluate the associations between feeling of
empowerment to face changes related to permafrost thaw and perceived environmental and
adaptation factors. The analysis included two steps: first, a univariate analysis, followed
by a multivariate analysis adjusted for demographic variables (age, gender, language,
employment situation). Before completing the binary logistic regression analysis, the
correlations between the independent variables were checked, based on Spearman’s rank
correlation coefficient value. Variables having an association with either self-rated health or
empowerment with a p-value ≤ 0.1 were chosen for a logistic regression model of feeling
of empowerment, including all variables/choices of the original question. All variables
associated with a dependent variable (p-value ≤ 0.1) are presented in the Supplement S2 of
Table S1.

The data were analyzed using IBM SPSS Software, version 25. All tests were two-tailed,
and p-values less than 0.05 were considered statistically significant. In addition, the Bonferroni
correction approach was used in each question to control for multiple comparisons.
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3. Results
3.1. Characteristics of the Participants

In total, 100 local people participated in this study: 48 women and 52 men. The partici-
pants aged 35–54 years (n = 39, 39%) formed the largest group. Almost all of the participants
(n = 90, 90%) spoke Greenlandic at home, and 69% (n = 69) of participants assessed their
health as being at a medium level (Table 1). None of the demographic variables (age,
gender, profession, language at home) were significantly associated with self-rated health
or feeling of empowerment. Most commonly, participants chose increasing air temperature
as being the main cause of the thawing of the frozen ground (n = 77, 77%), followed by
increased ground temperature (n = 40, 40%) and decreases in snow depth (n = 13, 13%).

3.2. Perception of Permafrost Thaw and Health Challenges

Originally, participants rated their health on a scale from 1 to 100; the mean value was
58 and median value was 50 (SD 21). Age, gender and occupation were not associated with
either experiences of permafrost thaw or self-rated health.

Around a third of the participants (n = 37, 37%) considered thawing of the frozen
ground to be important in explaining challenges associated with human health, compared
to those who did not (n = 11, 11%). However, just over half of the participants (n = 52, 52%)
answered I don’t know to this question. Gender (p = 0.265), age (p = 0.275), and profession
(p = 0.652) were not associated with how respondents assessed challenges associated with
human health. Of the participants, 65% (n = 65) reported that the thawing of the frozen
ground has led to negative changes, 15% (n = 15) thought the changes were positive and
20% (n = 20) were missing information. Of the participants, 21% (n = 21) reported that they
had experienced problems as a result of the thawing, while the majority did not (n = 66,
66%), and a minority of participants (n = 13, 13%) were undecided.

Reporting negative changes related to permafrost thaw during the past 10 years was
not associated with self-rated health (β 0.5, 95% CI [−9, 15]) compared to those who
considered that permafrost thawing to lead to positive changes. Considering that thawing
of the permafrost caused problems to the participant was not associated with how they
evaluated their self-rated health (β −0.5, 95% CI [−9, 6]) compared to those who reported
that they experienced no problems as a result of permafrost thawing.

3.3. Associations with Self-Rated Health and Empowerment

Table 2 presents the associations between self-rated health and feeling of empow-
erment. Challenges associated with the physical environment correlated with self-rated
health (p = 0.048). Of those who rated their health at a medium level, almost half of partici-
pants (n = 23, 47%) felt that challenges to the physical environment were less important,
while 18% (n = 12) felt that these challenges were very important. However, 35% (n = 24)
who rated their health at a medium level answered I don’t know to this question.

Challenges associated with housing, buildings, and roads were also significantly
associated with self-rated health (p = 0.010). A majority with a medium level of self-rated
health (n = 40, 60%) assessed that challenges associated with housing, buildings and roads
as either important or very important, compared to those who assessed that challenges
were either not important or only a little important (n = 4, 6%). Still, 34% (n = 23) answered
I don’t know.

Being in the natural environment for recreational activities was associated with a
feeling of being empowered to face changes (p = 0.056). Participants who assessed being
empowered were in nature for recreational activities very often (n = 37, 69%), compared
to those who participated less often (n = 17, 31%). However, this association was not
statistically significant. Still, a majority who expressed empowerment to face changes were
not often in nature for economic activities (n = 42, 78%), compared to those who were very
often (n = 10, 18%, p = 0.003). Participants who did not clearly feel empowered to face
changes were not in nature for economic activities (n = 40, 100%). (See Table 2.)
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Table 2. Associations with feeling of empowerment and self-rated health (p ≤ 0.06).

Self-Rated Health

Low Medium High

n (%) n (%) n (%) p-Value Effect Size **

Challenges are associated with housing,
buildings, roads (n = 96)

not important, little important 0 (0) 4 (6) 5 (23) 0.010 0.264 b

important, very important 1 (4) 40 (60) 11 (50)
I don’t know 6 (86) 23 (34) 6 (27)

Challenges are associated with physical
environment (n = 98)

not important, little important, important 2 (29) 23 (47) 7 (30) 0.048 0.225 b

very important 0 0 12 (18) 9 (40)
I don’t know 7 (71) 24 (35) 7 (30)

Feeling of empowerment

no, somewhat yes

n (%) n (%) p-value

Being in natural environment for
economic activities (n = 94)

never, rarely, sometimes 40 (100) 42 (78) 0.003 * 0.329 b

very often 0 (0) 10 (18)
N/A 0 (0) 2 (4)

Being in natural environment for
recreational activities (n = 94)

never, rarely, sometimes 21 (53) 17 (31) 0.056 0.212 a

very often 19 (47) 37 (69)

* Remained statistically significant after Bonferroni correction, ** Cramer’s V: a Small effect; b Medium effect.

3.4. Associations between Feeling of Empowerment and Perceived Environmental and
Adaptation Factors

Table 3 presents the results of the binary logistic regression analysis examining associ-
ations with having feeling of empowerment. Based on univariate regression analysis, not
being in the natural environment for recreational activities (OR 0.42, 95% CI [0.18, 0.97],
p = 0.042) or economic activities (OR 0.30, 95% CI [0.09, 1.00], p = 0.050) seemed to decrease
the odds of a clear feeling of empowerment to face the changes caused by permafrost
thawing, compared to participants who were in nature often for recreational or economical
activities. Participants who informed us that challenges associated with housing, buildings,
and roads were less important for them had lower feeling of empowerment (OR 0.32, 95%
CI [0.10, 1.04], p = 0.058) compared to those who assessed these infrastructure challenges as
very important. This association was not statistically significant. Associations based on
multivariate analysis were also not significant.
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Table 3. Associations of feeling of empowerment (p ≤ 0.1).

Yes (n/%)/Total OR 95% CI p-Value

Variables Feeling of empowerment

Being in nature for economical activities a

never, rarely 38 (51%)/74 0.30 0.09–1.00 0.050
sometimes, very often 14 (78%)/18 Ref.

Model statistics AIC123.601; R20.062

Being in nature for recreational activities a

never, rarely, sometimes 17 (45%)/38 0.42 0.18–0.97 0.042
very often 37 (66%)/56 Ref.

Model statistics AIC 126.000 R20.059

Challenges associated with physical environment a

not important, little important, important 19 (49%)/39 0.32 0.10–1.04 0.058
very important 15 (75%)/20 Ref.

Model statistics AIC 78.533; R20.086

Being in nature for economical activities b

never, rarely 38 (51%)/74 0.33 0.10–1.10 0.072
sometimes, very often 14 (78%)/18 Ref.

Model statistics AIC 129.801; R2 0.087; HL: χ2 7.795, df 7, p 0.351

Being in nature for recreational activities b

never, rarely, sometimes 17 (45%)/38 0.42 0.17–1.01 0.053
very often 37 (66%)/56 Ref.

Model statistics AIC 131.636; R2 0.9; HL: χ2 3.441, df 8, p 0.904

Self-rated health c

low 2 (40%)/5
medium 35 (54%)/65 0.39 0.14–1.14 0.086

high 17 (74%)/23 Ref.
Model statistics AIC125.378; R2 0.072; HL: χ2 1.358, df 3, p 0.673

a Univariate analysis, b Adjusted for age, gender, language, employment situation, c Adjusted for self-rated quality of life, Abbreviations:
AIC: Akaike information criterion; R2: Nagelkerke R2; Hosmer–Lemeshow goodness-of-fit test (HL). After Bonferroni correction, none of
the results were statistically significant.

4. Discussion

Based on the study completed by Cardwell and Elliot [28], a minority of participants
felt their living environment was connected to their own health or the health of the commu-
nity. However, acute or concrete environmental problems were recognized better as being
related to health [28]. This could explain the results of the current study as well. A majority
of participants whose self-rated health was not at a high level saw challenges associated
with the physical environment as less important. In addition, challenges associated with
modern infrastructure were considered more important by participants with medium
and high health levels. Further, not seeing these challenges as very important seemed to
decrease the feeling of empowerment to face changes. It can also be the case that nature
and being in nature are important, even if changes in nature are visible for people who
spend time there. It can be that these specific changes were recognized and people were
ready to act on them in order to improve the situation. In their study completed in New
Zealand, Aitken and colleagues [29] found that a greater feeling of powerlessness was
associated with peoples’ actions regarding climate change. The more powerless people felt,
the more likely they were to see their own actions against climate change as less important.
At the same time, they felt uncertain about the significance of climate change [29]. Similarly,
Hartmann and colleagues [22] found that people who felt empowered were more active in
their preventive behavior with climate change.
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Based on the results, permafrost thawing was not associated with self-rated health.
The relatively good self-rated health observed was in line with the findings of a previous
study on self-rated health among young Indigenous people in Greenland and Norway [30].
The results indicate that the living environment and nature have an important role in
supporting the feeling of empowerment of the participants. This finding is supported
by previous research that nature and the surrounding environment are very important
for Indigenous peoples [31]. Their homeland and connection to nature are essential for
Indigenous peoples to practice their own culture and livelihoods [17,32]. Being connected to
nature and spending time on the land are thought to have healing benefits [31]. Changes in
the natural environment might therefore be hypothesized to cause problems with perceived
health or well-being. However, the positively perceived self-rated health observed and
the lack of association between permafrost thaw and self-rated health do not support this
hypothesis. Even though health problems related to permafrost thaw have been recognized
in past research [33], it may be that permafrost thaw was not seen as such a threat that it
would negatively affect the perceived health of the people living in the study area. Another
possible explanation is that permafrost thaw may not, indeed, be a major problem for
the study participants. Some areas of Disko Bay are located between continuous and
discontinuous zones of permafrost, and this may have influenced the results of this study.
Almost half of the participants (40%) did not clearly feel that they were empowered to face
the challenges of climate change and permafrost thaw. According to the study by Cunsolo
Willox and colleagues [16], people in North Canada experienced increased family stress,
substance use and a variety of mental health challenges due to limited access to nature and
changes in their living environments caused by climate change. Many events which occur
due to climate change are fast, but things can change gradually over time and still have an
impact on mental health [8,11]. Especially, the loss of animal or plant species due to climate
change can cause a lack of hope [8].

Climate change has been found to affect the traditional living ways of Arctic Indige-
nous peoples and their ability to maintain healthy lifestyles. These impacts are related
to demographic factors such as age, gender, individual health situation, and economic
situation [18]. Interestingly, none of the demographic factors (age, gender, professional
situation) were associated with self-rated health or feeling of empowerment in the current
study. Still, based on the results, the majority of participants who felt empowered to face
changes were not much in the natural environment for economic activities. The tourism
business in the Arctic is based on the natural environment, which can be in a vulnerable
situation nowadays [34]. According to Statistics in Greenland [35], the tourism business in
the Disko Bay area has grown rapidly.

Overall, a warming climate with several impacts can result in mental health problems.
It can affect physical health as well as community health [13]. All changes require an ability
to adapt to the situation, and successful adaptation can finally provide a possibility to
strengthen the culture and livelihoods of Indigenous peoples [15]. Nuttall [36] investigated
climate change in Greenland and the lives of peoples surrounded by changes. In addition
to adaptation and resilience, Nuttall suggested including anticipation in the discussion.
It is important to understand how people are able to anticipate climate changes and
see the impacts as not only negative, but also positive, in that they can provide new
opportunities [36]. While changes due to a warming climate require ongoing adaptation
from individuals and communities, there are certain ways to handle the situation and
capacities can differ between communities [6].

Overall, adaptation requires several elements, such as cooperation and communication
between communities, people, leaders and politician representatives, knowledge and
resources, preparedness, and actions [15,20]. However, adaptation is not endless—at some
point it can stop [21]. Communities require valid information and education in order to
understand, prepare for, and deal with changes and make relevant decisions. This requires
communication and cooperation between national health agencies, policy makers, and local
health services [28,37,38]. It also requires the work of researchers—scientific knowledge
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and information are essential when processing the impacts of climate change. It needs to
be recognized that the mental effects of climate change are related to the capacity to adapt
and the empowerment of local communities and their people [39].

Our results demonstrate that the challenges associated with environment and modern
infrastructure were recognized. These results do not identify a direct risk for health or
empowerment, but they may have indirect impacts on health and empowerment, and
whether people feel they have control over their lives. Overall, the results of the study
can be affected by the living environment, and permafrost thawing is not necessarily a
problem in the study subjects’ living area due to the discontinuous zone of permafrost. On
the other hand, local people may have already slowly adapted to changes in the climate
over time. They have comprehensive, valid knowledge and experiences that can be utilized
with climate change. Our results provide an overall description of health challenges, self-
rated health, and feeling of empowerment in an environment and community that has
recognized changes due to climate change and permafrost thaw.

This research has limitations that should be acknowledged. The data sample was fairly
small, and results cannot be generalized. After the Bonferroni correction, the majority of
the results were not statistically significant. The small sample size with a large amount
of missing information could have an effect on some specific questions. For example, in
Q5 “Perception of health challenges,” a majority of the participants (52%) answered I don’t
know to this question and one-fifth of the participants (20%) did not answer Q4, which
asked whether permafrost thaw has led to positive or negative changes. This may have
impacted the statistical analyses. However, it may be that participants would have needed
more time to answer on these questions in order to avoid missing information, or it could
be that they did not recognize these problems as a part of their lives and it was challenging
to assess them. Overall, a larger sample size would have provided more power on the
statistical analyses, and more specifically on the multivariate regression analysis. Overall,
the goodness of fit of the models was mediocre. More research is required with a larger
data sample in order to generalize the results and to avoid such occurrences. However,
settlements in Greenland are small, which can put challenges on collecting data with a
larger sample size. The strengths of the research are in the multidisciplinary teamwork,
joint questionnaire, and data collection. By collecting all the data at once, the burden
on local people was limited and the data was able to be collected in a multidisciplinary
way. In addition, the results can provide information about indirect health and mental
health impacts.

5. Conclusions

Based on the results, feeling of empowerment increased when individuals spent time
in the natural environment for recreational activities. Although this finding was not statis-
tically significant, results suggests that overall, the natural environment is important for
local people and it supports their feeling of empowerment. Challenges associated with
participants’ lives were recognized, and recognizing challenges associated with modern
and built infrastructure was especially important for their feeling of empowerment. Still,
climate change and permafrost thawing do not appear as direct risks for the health of local
people, nor to their feeling of empowerment in this study. More research is needed in
order to understand this issue more comprehensively. This issue requires close multidisci-
plinary research and cooperation between researchers in order to achieve a comprehensive
understanding of different disciplines, for example, social sciences and natural sciences.
A multidisciplinary approach also allows the possibility to gather information together
and holistically describe changes and impacts, thereby giving a voice to the communities.
The information could be used to support stronger cooperation between local represen-
tatives and politicians and health care organizations in order to increase the capacity of
adaptation and provide relevant information for decision-making.
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