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Abstract

Background Between 1980 and 2018 Greenland has had one of the highest suicide rates in the world with an aver-
age rate of 96 suicides per 100,000 people annually. The aim of this study is to investigate suicide rates in Greenland
according to age, birth cohort, period, sex, place of residence and suicide method from 1970 until 2018.

Methods Suicide rates were examined using register and census data from 1970-2018 among Greenland Inuit. Rates
were calculated by Poisson regression in Stata and by use of Excel. In analyses of the period trends, rates were stand-
ardized according to the World Standard Population 2000-2025.

Results The suicide rate has been declining since a peak at 120 suicides per 100,000 people annually in the 1980s
but remained high at a rate of 81.3 suicides per 100,000 people annually from 2015-2018. Descriptive analyses point
to the decrease in male suicides as the primary factor for the overall decreasing rates while the rate among women
has been increasing. Simultaneously, the proportion of women who used a violent suicide method increased from
60% in 1970-1979 to 90% in 2010-2018. The highest rates are seen among young people, especially young men aged
20-24 years and youth suicide rates increased with later birth cohorts. When the rates started to increase in the 1980s
both the capital Nuuk and East Greenland had the highest rates. Since then, the rate in Nuuk has declined while the
rate in East Greenland was three times the national rate from 2015-2018.

Conclusions From 1970 to 1989 the suicide rate increased from 28.7 to 120.5 per 100,000 people mirroring a rapid
societal transition in the post-colonial period. The rate has slowly declined from the peak in the 1980s but remains at a
very high level. Young people in general are at risk, but the steady increase in the rate among women is worrying and
there is a need to investigate underlying causes for this development.
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Introduction

Greenland is the least densely populated country in
the world with 56,000 people living scattered along the
coast of the 2 million km? island. The majority of the
population are Inuit making up 90% of the population
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sociocultural and economic transformations lead-
ing to significant changes in lifestyles and livelihoods
across a historically short span of 50 years [4—6]. This
has been linked to the onset of events causing social
problems, intergenerational traumas, high prevalence
of adverse childhood experiences, and loss of cultural
affiliation especially impacting youth mental health [5,
7, 8]. With one of the highest suicide rates in the world
it is to great public health and societal value to con-
tinuously monitor suicide rates in regard of specific
trends and risk factors [9]. Today Greenland experi-
ences between 60 to 40 suicides every year and from
2000 to 2018 the average annual rate was 87.3 per
100,000 people [6, 10].

A century of monitoring suicide in Greenland

The World Health Organization has stated that regis-
tration and ongoing monitoring of suicides are essen-
tial for national prevention strategies [9]. Registrations
of suicides from 1901-1960 reported that suicide was
a rare event in Greenland mainly related to psychiat-
ric disease with rates varying from 0-3.5 suicides per
100,000 people annually [6, 11, 12]. After the initiation
of an intensive modernization plan for Greenland in
the 1950s the suicide rate increased dramatically from
the 1960s and stabilized at a high level from 1980 and
onwards with an average rate of 96 suicides per 100,000
people annually [6]. From 1968 until 2018, suicide has
accounted for 10% of all deaths in Greenland contribut-
ing to a significantly lower life expectancy when com-
paring with Western countries and in the period of
2005-2009 suicide was the third leading single cause
of death in Greenland [1, 5]. Methods of suicide are
categorized as either violent or non-violent. Distin-
guishing the method of suicide is important because
violent methods (e.g., hanging, shooting, or drowning)
are associated with a higher lethality than non-violent
methods [13]. The differences in lethality were inves-
tigated in a systematic review and meta-analyses that
reported case fatality rates varying from 84.6 to 89.7%
for violent methods such as hanging or suffocation and
shooting to 8% for poisoning (non-violent method)
[14]. There are several ways of defining which methods
are violent or non-violent but a simple approach is to
define non-violent methods as poisoning and all other
methods as violent [13]. The type of method is associ-
ated with sex and the general pattern is that men use
violent methods more often than women and thereby
increasing the lethality [13, 14]. In Greenland research
has found the same association between method and
sex which may in turn explain some of the sex-related
differences in suicide rates [15, 16].
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Sex, age, birth cohort and geography

Most suicides in Greenland are youth suicides with the
highest rates among young men [6]. Regional differences
have shifted across time and more recent research has
found the highest rates in East and North Greenland as
opposed to the capital Nuuk where rates have decreased
from more than 150 suicides per 100,000 people annually
in the 1980s to around 60 since the 2000s [6]. An inspec-
tion of birth cohorts show a pattern of higher rates of
youth suicides in younger birth cohorts where the young-
est birth cohorts include the age group 10-14 years [6].
Besides age, period and birth cohort are key indicators/
variables to include when analyzing temporal trends in
suicide rates because they reflect both historical context
and the rapid sociocultural developments of the postco-
lonial period in Greenland dating from 1953 and forward
[5-7,17,18].

Objective

The study objective was to investigate suicide rates in
Greenland according to age, birth cohort, period, sex, and
place of residence from 1970 until 2018. To get a more
detailed understanding of the main objective potential
patterns in suicide methods according to sex during the
study period were investigated. Results may offer impor-
tant knowledge for future strategies and interventions to
prevent suicides in Greenland.

Methods

This study is a register-based study on the Greenland
Inuit population from 1970 to 2018. Greenland Inuit here
defined as both being born and living in Greenland. The
exclusion of other ethnicities is because the majority of
non-Greenlanders are Danes who have come to Green-
land to work and who often stay for a limited time. These
are assumed to have a significantly different risk profile
for suicide, given that the suicide rate in Denmark is
around seven times less than the rate Greenland based on
rates from 2007 until 2018 [19].

Data sources

We examined suicide rates using register and census
data for Greenland Inuit. The Central Population Regis-
ter covers all Greenlandic citizens each assigned with a
unique personal identification number allowing for reg-
ister-linkage. Information on suicide was obtained from
the nationwide Greenland register of causes of death
dating back to 1968. The register is updated regularly,
and deaths are validated against the Central Population
Register. From 1970 until 2018 1,952 suicides were regis-
tered among 19,766 deaths using the International Clas-
sification of Diseases ICD-8 and ICD-10 codes developed
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by the World Health Organization. Codes included
for suicide were E950, E951, E953-E959 for ICD-8 and
X60-X65, X70-X75, X78, X80, X83-X84 for ICD-10. All
suicide deaths are verified by a physician who then com-
pletes a medical death certificate. The Danish Health
Data Authority code deaths to ICD codes and the infor-
mation is recorded in the Greenland register of causes of
death. All deaths due to injuries require that the police
are involved [20]. The Greenland causes of death regis-
ter has been validated and compared to police records
with good agreement on suicides. When comparing the
death certificates with police records from 1977 to 1986,
370 of the 420 suicides from the death certificates were
registered in the police records [21]. A more recent study
evaluated the usability of the register to be of medium
quality based on The Vital Statistics Performance Index
for Quality [20]. Population size was based on informa-
tion from the Central Population Register and obtained
from the statistical databank of Statistics Greenland for
1977-2018 and combined with census data for 1970 and
1976 [10, 22, 23]. The data included 2,265,676 people
annually from 1970 until 2018. We followed the RECORD
applying for routinely collected data for reporting of the
study [24] Since data are not publicly availably no specific
coding of outcome has been provided in this paper.

Method of suicide

Based on the ICD-8 and ICD-10 codes method of suicide
was categorized into four categories: poisoning; hanging,
strangulation or suffocation; firearms or use of explosives
and other. The category other includes methods that were
less prevalent such as drowning, cutting or piecing instru-
ments, jumping from high places, other and unspecified
means, and late effects of self-inflicted injury. Method-
specific suicide rates were calculated on hanging, stran-
gulation or suffocation, firearms, or use of explosives and
other.

Stratification variables
Sex was included to distinguish different rates in men
and women. To display different risk at different ages
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across cohorts, ten-year birth cohorts were included
from 1940 until 1999. To investigate geographical differ-
ences Greenland was divided into five regions based on
socioeconomic conditions and remoteness from the capi-
tal (Table 1). Nuuk, the capital, is the largest and wealthi-
est community with the greatest variety of jobs, shops,
and cultural institutions. The largest communities on the
west coast, Maniitsoq and Sisimiut, are centrally located
and in many ways intermediate between Nuuk and the
more remote communities on the west coast, the latter
offering fewer jobs, shops, and cultural institutions. The
50 smaller communities (often referred to as villages) on
the west coast of Greenland offer few jobs, often only
a single shop and rarely any cultural institutions. East
Greenland is remote and suffers from a high unemploy-
ment rate and many social problems. In East Greenland
there are 3,110 inhabitants living in two larger and five
smaller communities. Smaller communities are generally
defined as having less than 500 inhabitants [10].

Statistical analyses

Analyses were performed using the statistical software
Stata version 17. Rates were calculated by Poisson regres-
sion in Stata and by use of Excel [25, 26]. The observa-
tions were assumed to be independent. To make rates
comparable internationally the analyses of the period
trends were standardized to the average of five year
periods according to the World Standard Population
2000-2025 [27]. Differences in age distributions across
time were taken into account in the analyses of suicide
rates according to sex and period where rates were age
adjusted according to the average age distribution of the
Greenland population in period 2015-2018.

Results

Table 2 shows the development of the suicide rate
from 1970-2018. From 1970-1974 the rate was 29 per
100,000 people annually. Over a 15-year period the rate
more than quadrupled peaking at 121 per 100,000 peo-
ple annually in 1985-1989. The rate started declining
from 1990 and in 2015-2018 the rate was 81 per 100,000

Table 1 The five geographical regions used for stratification of suicide rates based on information from Statistics Greenland 2022 [10]

Region Communities

Population size

Nuuk
Central large communities in West Green land

Peripheral large communities in West Greenland
Greenland

Small communities in West Greenland
East Greenland

The capital located in West Greenland
The largest communities in West Green land, Maniitsoq and Sisimiut
Larger communities often having more than 500 inhabitants in West

Communities often having less than 500 inhabitants in West Greenland
All communities in East Greenland

18,800 inhabitants in total
8,108 inhabitants in total
20,156 inhabitants in total

6,179 inhabitants in total
3,110 inhabitants in total
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Table 2 Suicide and suicide rates from 1970 to 2018
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Period Suicides Suicides/year Population Suicide rate per Period specific Standardized suicide rates
(risk time) 100,000 people percent change per 100,000 people annually
annually a
1970-1974 56 11.2 195402 28.7 - 333
1975-1979 95 19.0 202427 46.9 63.8 47.8
1980-1984 210 420 210082 100.0 113.0 88.8
1985-1989 268 536 222348 120.5 206 99.7
1990-1994 240 48.0 236118 101.6 -15.7 96.9
1995-1999 251 50.2 245000 1024 08 106.1
2000-2004 236 472 249123 94.7 -7.5 101.9
2005-2009 211 422 251990 837 -11.6 84.6
2010-2014 222 44.4 251744 88.2 53 86.7
2015-2018 163 326 200468 813 -7.8 80.4
Total 1952 40.7 2,264700 86.2 - 86.2

2 Standardized according to World Standard Population 2000-2025

people annually. Among the 1,952 suicides registered
from 1970-2018, 41 suicides were registered in children
aged 11-14 years.

The highest rate was seen in young men aged
20-24 years with 387 suicides per 100,000 people annu-
ally followed by a decline with increasing age. Among
women, young women aged 15—19 years had the highest
rate of 96 suicides per 100,000 person years (Fig. 1).

The rates for both men and women increased until
1985-1989 whereafter the male rates declined while the
female rates increased slowly until 2018 thus reducing
the gender gap (Fig. 2). Figure 3 shows that birth cohorts
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Fig. 1 Age specific suicide rates by sex. Analysis of mortality data from 1970 to 2018
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Fig. 3 Age specific suicide rates by 10-year birth cohorts. Analysis of mortality data from 1970 to 2018

Figure 5 show that men mainly used violent methods
for suicide with shooting or use of explosives as the most
common methods in 1970-1979 (70%). Across time, sui-
cide by hanging has become the most prevalent method
in both sexes accounting for 73% of suicides in men and
76% in women from 2010-2018. Women had a high
proportion of non-violent suicides (poisoning) at the
beginning of the study period whereas the more violent
methods, predominantly hanging, strangulation or suf-
focation became more prevalent during the study period
increasing by 30%.

The method-specific suicide rate for hanging for both
sexes increased from 7.3 per 100,000 people annually

in the 1970s to 63 during 2010 to 2018. For shooting
as method, the rate decreased from a peak of 49.7 per
100,000 people annually in the 1980s to 14.6 during 2010
to 2018. The rate of poisoning was 3.8 per 100,000 per-
sons annually in the 1970s and after an increase to 5.1 in
the 1980s it declined to 3.1 in the period from 2010 to
2018 (Table 3).

Discussion

The suicide rate in Greenland from 1970 until 2018 dif-
fered markedly according to age, birth cohort, period,
sex, and place of residence. The suicide rate has been
declining since a peak in the 1980s but remains high
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Fig. 5 Method of suicide according to year in men and women. The category other includes drowning, cutting or piecing instruments, jumping
from high places, other and unspecified means, and late effects of self-inflicted injury. Analysis of mortality data from 1970 to 2018

Table 3 Method-specific suicide rates. Analysis of mortality data
from 1970 t0 2018

Period Other Shooting Hanging, Poisoning
or use of strangulation or
explosives suffocation
1970-1979 3.0 239 73 338
1980-1989 9.9 49.7 458 5.1
1990-1999 6.9 326 60.2 23
2000-2009 5.2 22.7 582 30
2010-2018 44 14.6 63.0 3.1

today as is the case among many other Indigenous pop-
ulations compared to non-Indigenous populations [2].
Descriptive analyses point to the decrease in male sui-
cides as the primary factor for the overall decreasing
rates but the tendency of increasing rates in women is
worrying. Simultaneously, the proportion of women who
used a violent suicide method increased from 60% in
1970-1979 to 90% in 2010-2018 which in part explains
the increase in the suicide rate among women. Overall
hanging as a suicide specific method increased across the
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study period. This is the first study to identify a reduc-
ing gender gap in suicide rates among Greenlandic Inuit.
As is the case across many Arctic Indigenous peoples
the young men have had and continue to have the high-
est rates [6, 28, 29]. However, the authors have no clear
explanation of why rates are decreasing in men and
increasing in women.

The epidemiology of suicide in Greenland

The findings of this paper are in line with previous epi-
demiological studies of suicides in Greenland. A system-
atic review that investigated epidemiological factors of
suicide among young men in Greenland found the same
increase in suicide rates as were shown in the analyses
of period rates in the current study [30]. The results on
suicide rates according to age and sex are in accordance
with previous findings where youth aged 15 to 24 years
have the highest rates across all age groups while young
men have the highest rates overall [6, 31]. The same sex-
related patterns are found among Inuit in Canada and
Alaska and similar trends of a decrease in the rates have
been shown [3].

Suicide methods

The documented high prevalence of hanging as suicide
method is consistent with findings in a European context,
where a high prevalence of hanging as suicide method
has been found in both men (54.3%) and women (35.6%)
[32]. Japan also struggle with high rates of youth suicides
and the same pattern appears with hanging as the most
prevalent method among adolescents, a prevalence that
has increased since the 90 s in both sexes [33].

Adverse childhood experiences

Research has pointed to the association of adverse
childhood experiences (ACEs) and suicidality in Arctic
Regions [28, 29, 34]. In Greenland ACEs have been linked
to both suicides and suicidal thoughts [5-7, 35-38].
Experiencing alcohol problems often in the childhood
home and sexual abuse was associated with up to four
times higher odds of past year suicidal thoughts accord-
ing to data from the population health surveys in Green-
land [5, 17]. The latest survey data among youth aged
15-34 years reported that 41% of the young women were
victims of sexual abuse before the age of 18, whereas
the corresponding proportion was 12% in young men.
The same survey found a cumulative effect between the
number of experienced ACEs and prevalence of suicidal
thoughts and attempts [39]. The high prevalence and the
type of ACEs in Greenland may contribute to the patho-
genesis of suicides: The high proportion of young women
exposed to sexual abuse could be a contributing factor of
the detected increase in female suicide rates. However,
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the population health surveys have shown a decrease in
ACE:s in the youngest birth cohorts compared to birth
cohorts born in 1970-1989 where the proportion who
experienced ACEs was very high [17]. The latter grew up
during the period where the alcohol consumption was at
its highest, which is paralleled in the high suicide rates
of the birth cohorts. According to the figure, youth sui-
cide began to increase in the generations born during the
1950s and more than quadrupled in the following 10-year
birth cohorts after which youth suicide became the most
prevalent across all age groups. Based on these observa-
tions there is a potential link between alcohol consump-
tion, ACEs, and youth suicide.

Intergenerational trauma

The trends in suicide rates of birth cohorts are also seen
in other Arctic Indigenous peoples and has been inter-
preted as a sign of cultural cohort effects caused by
cultural discontinuities related to colonialization and
rapid societal changes [34, 40]. Problems with alcohol
and ACEs does not only severely affect the individuals
exposed to them but may have cumulative and long last-
ing consequences across generations [41]. Often these
are referred to as intergenerational trauma. In the case
of many Indigenous Peoples; colonization of Indigenous
land and lives, and rapid societal developments caused
the onset of trauma and consequently intergenerational
trauma [5, 7, 8, 42]. Intergenerational traumas are mir-
rored in the prevalence of both alcohol-related problems
and ACEs. The prevalence has shifted across time and
so has the impact on the generations exposed. Connec-
tion to culture has been identified as an important factor
fostering resilience and improved mental health among
those affected by intergenerational trauma [43—46]. The
association between culture and resilience differs across
generations: Older generations feel more connected to
their cultural heritage enhancing the protective effect,
whereas younger generations experience a more dis-
torted cultural connection making them more vulnerable
to the ongoing rapid societal transitions compared to the
older generations [43].

Geographical patterns of suicide

Whereas the rate in Nuuk started to decrease during the
1980s the rate in East Greenland continued to increase
and stabilized at a very high level of three times the
national rate. East Greenland is the most remote popu-
lated area of Greenland with less access to education,
social- and health services, welfare, employment, and
cultural institutions. A study on suicide in Greenland
identified lack of access to education and employment as
risk factors for suicide offering part of an explanation of
the regional disparities in suicide rates [38]. Growing up
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in either a smaller community in West Greenland or in
East Greenland is associated with a smaller likelihood of
obtaining longer education which in turn affects the indi-
vidual opportunities to fit into a modern society built on
Western ideals [40, 47]. Living in smaller communities
in West, East or North Greenland is further associated
with lower income compared to the income of people liv-
ing in the capital. The high suicide rate in East Greenland
could further relate to the high prevalence of social prob-
lems and ACEs. In 2014 East Greenland had the high-
est prevalence of sexual abuse (46%), while violence and
problems with alcohol consumption was most prevalent
in Nuuk and other larger communities [47]. The Green-
land Police releases a yearly report every year with statis-
tics on ‘sexual relations with children under the age of 15,
and here East Greenland and larger peripheral commu-
nities have the highest numbers [48]. Survey data from
2018 among the Greenlandic youth aged 15-34 years
support this clear geographical clustering of ACEs in the
Eastern, Northern, and Southern municipalities. Nuuk
(Sermersooq West) have the lowest prevalence but over-
all prevalence of alcohol in childhood home, violence in
childhood home, and experience of sexual abuse before
the age of 18 are high [39]. The geographical clustering
of high suicide rates and related risk factors point to the
need for different approaches in the preventive effort of
suicide.

Strengths and limitations

The included registries are regarded as complete and are
updated annually. Using nationwide registers reduces
the risk of selection bias while there are potential prob-
lems with information bias [49]. Problems with selection
may occur due to migration, which is rather common in
Greenland both with-in Greenland and often to Denmark
where many people chose to settle down permanently or
periodically as part of their educational path [1]. Deter-
mining whether this selection inherits bias will require
more in-depth investigation of who migrates and their
risk of suicide. Potential problems with misclassification
of suicides as accidents and vice versa cannot be ruled
out [21]. Since there are no knowledge on the direction
or size of such it is not possible to determine the effect on
the results of the study.

Implications for prevention and health promotion

Temporal trends in the suicide rates are paralleled by
trends in ACEs and can be linked to rapid societal devel-
opments in the post-colonial area [17, 50]. Research have
found an association between ACEs and suicide attempts
and ACEs are often reported as part of the background in
suicide victims in Greenland [35-38, 51]. Based on this
the prevention of ACEs would be an important factor in
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the preventive effort to reduce the number of suicides in
Greenland. The regional differences in the suicide rate
and prevalence of ACEs should be taken into considera-
tion in the preventive efforts. Relevant preventive efforts
and interventions to reduce ACEs should be focused
on the capacity in the community. Community capacity
cover empowerment of communities to provide healthy
environments and to prevent and handle crises [52]. The
findings of this paper underline the need to focus on sui-
cide prevention among youth. Research have shown that
there is a particular need to include a broad focus of not
only the individual but also their surrounding commu-
nity and relations [46]. Culture and relations have been
found to enhance mental health by providing knowledge
and connection to the culture, intergenerational relation-
ships, and role models [45]. Suicide prevention interven-
tions among Indigenous youth incorporating cultural
aspects have been found to enhance the level of men-
tal health [53, 54]. Arctic research is developing a more
holistic strength-based approach to suicide prevention
focusing on community strengths and protective factors
fostering thriving communities [44, 45, 55-57]. Preven-
tion should be culturally relevant, community-based,
and include individual, family, social, historical, cultural,
and environmental factors that constitute the base of the
‘iceberg’ of which suicide would figure as part of the vis-
ible tip above water [58]. In Greenland, land-based and
intergenerational interventions for mental health among
youth are being conducted and monitored. The Green-
landic Government is currently working on a new sui-
cide prevention strategy expected to launch in 2023.
The strategy includes perspectives from youth collected
by the National Advocacy Center working for Childrens
Rights, MIO [59].

Conclusion

Across a 50-year period the suicide rate has increased
drastically in Greenland mirroring a rapid societal tran-
sition in the post-colonial period. The rate has slowly
declined from the peak in the 1980s but remains at a
very high level. Young people, and especially young
men, are at risk but the steady increase in the rate in
women is worrying. This can in part be explained by
the fact that there has been an increase in the propor-
tion of violent suicide methods among women increas-
ing the lethality. Research points to the importance of
ACEs in relation to suicide risk and the high preva-
lences of ACEs among women may contribute to the
decreasing gender gap but there is a need to investigate
this further. Youth suicide increased with later birth
cohorts born after 1949. The youngest birth cohort still
exhibited the pattern of high youth suicide rates but
at a lower level compared to older generations. These
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findings coincide with a decrease in ACEs and urbani-
zation which authors believe is reflected in the rates
overall and the development of geographical cluster-
ing of the highest rates. These factors must be taken
into consideration in the preventive work along with
a strong focus on the community and protective fac-
tors that increases intergenerational bonds and cultural
connectedness. Factors which may heal intergenera-
tional trauma and enhance a feeling of cultural identity
creating a strong foundation for youth and foster thriv-
ing communities.
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