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ABSTRACT
This nationwide cross-sectional study of the lifetime prevalence and determinants of suicide 
attempts includes 90% of Greenlandic forensic psychiatric patients. Retrospective data were 
collected from electronic patient files, court documents, and forensic psychiatric assessments 
using a coding form from a similar study. We used unpaired t-tests and chi2 or Fisher’s exact test. 
The lifetime prevalence of suicide attempts was 36% (n = 32), and no difference in prevalence 
was found between male and female patients (p = 0.95). Patients having attempted suicide had 
a higher rate of physical abuse in childhood (p = 0.04), family history of substance misuse 
(p = 0.007), and criminal convictions among family members (p = 0.03) than patients who had 
never attempted suicide. Women primarily used self-poisoning in their latest suicide attempts 
(67%), whereas men more often used sharp objects or a firearm (42%). Over a third of 
Greenlandic forensic patients have attempted suicide at some point in their life, and patients 
with traumatic childhood experiences are at higher risk of suicidal behaviour. It is not possible to 
conclude whether the lifetime prevalence of suicide attempts among Greenlandic forensic 
patients is comparable to that of other high-risk groups in other Arctic regions due to metho-
dological differences among the very few other comparable studies.
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Introduction

Worldwide, nearly 800,000 people die from suicide 
annually [1], and Arctic communities experience some 
of the world’s highest suicide rates [2]. In Greenland, 
around 10% of all deaths between 2000–2009 were 
caused by suicide [3] and young men, in particular, 
are at an increased risk of dying by suicide. In fact, 
suicide rates in Greenland are over 4 times higher 
among men than women. Unlike suicide rates in 
Denmark, which increase with age for both sexes, the 
rate peaks among young Inuit men aged 15–24 [4].

Suicidal behaviour, meaning any action that could 
cause a person to die, is a multifactorial phenomenon 
that occurs in interactions between sociological, psy-
chological, and cultural factors [5], and with different 
expressions depending on gender and age [6]. Among 
Alaskan Native men, the suicide rate is lower in less 
remote settlements, as well in communities with higher 
median income, number of married couples, and tradi-
tional elders [7].

A study on fatal and non-fatal suicide cases among 
Alaskan Natives found an over-representation of single 
men with cannabis misuse and little education [8]. 
Substance use disorders are widely recognised as 
a predictor for mortality [9]. Similarly, alcohol intoxica-
tion is present in around half of all attempted suicides 
and suicide deaths in the Arctic [10,11].

A Canadian study examining all Inuit suicides 
between 2003–2006 in the territory of Nunavut 
(N = 120) found that while the individual clinical risk 
factors for suicide were similar among Inuit and the 
general population in Canada, the Inuit experience 
a much higher suicide rate [12].

Several studies have documented that a previous 
suicide attempt is the single strongest risk factor for 
death by suicide [5,6,8,13] and that the risk of death 
by suicide is up to 25 times higher among people 
who have previously exhibited suicidal behaviour 
[14]. This has recently been confirmed in a review of 
all suicides in Greenland between 2012–2015 
(N = 160). The study found that both previous suicide 
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ideation and attempts were strong risk factors for 
suicide, followed by the presence of mental illness 
and alcohol abuse [15]. Nevertheless, suicide 
attempts have only been sparsely investigated in 
Greenland [16].

People with a mental illness constitute a high-risk 
group for suicide and suicide attempts, both while 
hospitalised and after discharge [14,17]. Although 
there is limited international research on suicidal 
behaviour in forensic patient populations, studies 
from prisons show a strong connection between 
mental illness and increased risk of suicidal behaviour 
[18,19]. As seen in other Arctic areas as well as inter-
nationally [20,21], the number of forensic patients in 
Greenland has almost doubled from 2009–2019 [22], 
and currently, almost a third of all Greenlandic 
patients with schizophrenia have a criminal sentence 
to psychiatric treatment [23].

The current study

Greenland has initiated several campaigns and preven-
tative interventions to raise awareness about and pre-
vent suicidal behaviour. The National Strategy for 
Suicide Prevention 2013–2019 focused on preventing 
suicide attempts by improving cross-sectoral coordina-
tion and inter-professional cooperation [24]. A new 
national strategy is currently underway, this time 
guided by citizen participation. However, there is 
a paucity of research concerning suicide attempts in 
psychiatric populations in the Arctic, including the 
Greenlandic forensic psychiatry population. The current 
study aims to describe the prevalence and determi-
nants of suicide attempts among Greenlandic forensic 
patients.

Methods

Greenland

Around 90% of the 57.000 inhabitants in Greenlandic 
are of Inuit origin with the rest being predominantly 
Danish, due to Greenland’s status as a former Danish 
colony [25]. A third of the population lives in the capital 
Nuuk, while the majority live in smaller towns or vil-
lages [26]. All health care services in Greenland are 
universal and free of charge. The national hospital in 
Nuuk coordinates and supervises the delivery of mental 
health care in the regional district hospitals and village 
health clinics. Of the total health care budget, close to 
3% is spent on the forensic psychiatric patients treated 
in Denmark [25].

Forensic psychiatry in Greenland

The Greenlandic Criminal Code dates back to 1954 and 
does not include a traditional Penal Code [27]. Instead, 
it contains a list of possible legal sanctions and 
describes, how the personal circumstances of the offen-
der must be taken into account [28]. The Criminal Code 
intends to encourage the resocialization of offenders in 
a country with small communities and a perceived tra-
dition of not expelling offenders from their community 
[29]. As a result, Greenland did not have a closed sec-
tion in any of its open institutions until 2019 [30]. 
Offenders that require psychiatric treatment are trans-
ferred to mental health care services.

Mentally healthy and mentally ill offenders are pro-
secuted identically in Greenland, as the criminal code 
does not include concepts such as unfit to stand trial. If 
mental illness is suspected, or the alleged crime is of 
a certain severity, a pretrial forensic psychiatric exam-
ination is performed to assess whether the accused 
suffers from a mental illness [31]. The forensic psychia-
tric assessment (FPA) is performed by a psychiatrist, 
often in cooperation with a psychologist and 
a translator. The FPA contains information about social 
background, education, criminal history, diagnosis, and 
is used by the court in their decision making [32].

The criminal code § 156 states that, at the time of 
the offence, if the offender was psychotic or in 
a comparable condition, or was mentally disabled, mea-
sures under this chapter may be imposed when neces-
sary to prevent the offender from committing further 
offences. According to the second paragraph, the same 
applies if the offender after the time of the offence but 
before the verdict has become mentally disabled or has 
entered a not merely transient state of insanity.

Following the criminal code § 157, the court may 
decide that if it is considered expedient to prevent 
further offences that the convicted person must be 
placed in a hospital or other institution in Greenland 
or Denmark. The second paragraph states that the court 
may impose less intrusive measures if these are 
deemed sufficient.

The majority of Greenlandic forensic psychiatric 
patients are treated as outpatients, and as the 
Department of Psychiatry in Nuuk only offers room for 
3 patients in their secure screened section, patients in 
need of secure settings are routinely transferred to 
Denmark. Here, they may be admitted to a high- 
secure unit in Slagelse or a medium-secure 16-bed 
ward at the Department of Forensic Psychiatry, Aarhus 
University Hospital Psychiatry through an agreement 
between the former home rule and the Central 
Denmark Region [33].
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Study population

The study population was identified from a joint regis-
try between the Greenland Prison and Probation 
Service (KIF) and the Psychiatric Area, Queen Ingrid’s 
Hospital. The registry contains names and personal 
identification numbers of all mentally ill offenders 
under Greenlandic jurisdiction. In addition, the 16 
Greenlandic patients admitted to the forensic medium 
secure ward in Denmark were included. Only patients 
sentenced to treatment or placement in a psychiatric 
hospital per the Greenlandic Criminal Code § 157 paras 
1 or 2 were included in the study. Of the 109 people in 
the joint registry, 10 were excluded, as they had not 
been sentenced to treatment or placement. We 
excluded 6 patients who were either sentenced to 
municipal care due to intellectual disability, admitted 
to the high secure unit in Denmark, or permanently 
residing outside of Greenland. After excluding 4 
patients with missing information about suicide 
attempts, the study population comprised 89 (90%) of 
all Greenlandic forensic psychiatric patients (Figure 1).

Materials

We collected data from the national electronic patient 
file (EPF), FPA’s, and legal documents concerning 
Greenlandic forensic patients who met the inclusion 
criteria on February 29th, 2020. The nationwide EPF 
contains data on all contacts to the somatic as well as 
the psychiatric health care system for both admissions 

and outpatient contact. All citizens are identifiable 
through a unique personal identification number 
assigned at birth. The Greenlandic health care system 
utilises the ICD-10 classification system.

Data Collection

We used a data collection form and coding manual 
developed for a large population-based study of foren-
sic psychiatry patients in Ontario, Canada [34]. We 
translated the data collection form and coding manual 
into Danish for the current study. We defined suicide 
attempts by use of the WHO definition, which does not 
take intent into account.

“An act with nonfatal outcome, in which an individual 
deliberately initiates a non-habitual behaviour that, with-
out intervention from others, will cause self-harm, or 
deliberately ingests a substance in excess of the pre-
scribed or generally recognized therapeutic dosage, and 
which is aimed at realizing changes which the subject 
desired via the actual or expected physical conse-
quences”. [35]

We only collected data on suicide attempts that 
resulted in contact with the health care system and 
were registered in the EPF. The methods used in the 
most recent suicide attempt in the EPF were recoded 
according to the ICD-10 codes concerning intentional 
self-harm (X60-84) and categorised based on methods 
described elsewhere [36]. Marital status was based on 
the most recent information in the EPF. The highest 

Joint registry1, n=109

Study population, n=89

Not forensic psychiatric patients, n=10
- Custodial sentence or supervisory 

judgment
- No current sentence
- Sentenced in Denmark

Forensic psychiatric patients, 
n= 99

Excluded, n=10
- Missing data on suicide attempt
- Permanent resident outside Greenland
- Admitted to the high secure unit in 

Denmark
- Followed by the municipality 

due to mental disability

Figure 1. Flowchart of study inclusion of Greenlandic forensic psychiatric patients. A cross-sectional study, 29 February 2020.
1: Between the Greenland Prison and Prison and Probation Service and the Psychiatric Area, Queen Ingrid’s Hospital, Nuuk
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level of education obtained was recorded by compar-
ing information in the FPA with the latest EPF entry 
on education. In the analysis, education was dichot-
omised to schooling up to 11 years or higher (primary 
school versus A levels/gymnasium). Index offence was 
recorded from judgement clauses in court documents 
and patient files. The categorisation of violent, sexual, 
and non-violent offences was performed following the 
Canadian coding manual [34]. Mental illness recorded 
in the EPF or FPA was dichotomised into a diagnosis 
within ICD-10-chapter F2 (schizophrenia and psycho-
sis) versus all other diagnoses. Similarly, substance use 
disorder was based on diagnoses within ICD-10- 
chapter F1. Family history of alcohol or substance 
misuse, mental illness, or criminal convictions was 
collected from the FPA and EPF and included cases 
within biological and foster parents, grandparents, 
and siblings. Only diagnosed cases of mental illness 
and family members convicted of an offence were 
considered cases. Descriptions of childhood traumas 
were collected from the FPA and EPF and defined as 
events occurring before the age of 16 years.

Statistical analysis

All statistical analyses were performed with Stata ver-
sion 15.1 [37]. Associations with a two-sided p-value 
below 0.05 were considered statistically significant. We 
did not impute missing data. We analysed continuous 
data with unpaired t-tests and contingency tables with 
either χ2 or Fisher’s exact test depending on the size 
of n.

Inter-rater reliability between the 2 data collectors 
was examined for 2 items on a random subsample of 19 
patients; a F2 (ICD-10) diagnosis (yes/no) and “any 
intoxication at the time of the index offense” (yes/no). 
Cohen’s Kappa was calculated to assess inter-rater 
agreement and McNemar’s test was used to test mar-
ginal homogeneity. Inter-rater reliability showed mod-
erate agreement for F2 diagnosis (kappa = 0.72). The 
difference in the proportion of identified cases was not 
statistically significant (p = 0.56). For “any intoxication 
at the time of the index offense”, the agreement 
between the raters was strong (kappa = 0.89) and no 
statistically significant difference in the proportion of 
identified cases (p = 0.32).

Ethics

The study is approved by the Research Ethics 
Committee of Greenland and the Health Management 
(Nanoq-ID 13089266/12729056) and the management 
for Psychiatric Area, Queen Ingrid’s Hospital.

The study has been notified to the Central Denmark 
Region’s internal list of research projects (Case number 
1–16-02-341-19) and is approved by the Danish Agency 
for Patient Safety (Case No. 3–3013-3253/1). To uphold 
patient anonymity, small patient groups (n < 2) were 
not included in this study.

Results

Demographic and clinical characteristics

The study population (N = 89) had a mean age of 
40.8 years (range 20–66) and 81% were men (n = 72). 
A total of 87% (n = 77) had a primary diagnosis of 
psychosis (F2, ICD-10) and 70% (n = 62) had a diagnosis 
of substance use disorder (F1, ICD-10) (Table 1).

Thirty-six percent (n = 32) had attempted suicide 
during their lifetime. Those who had attempted suicide 
had a significantly higher prevalence of substance mis-
use among family members compared to those who 
had not attempted suicide (75% versus 45% p = 0.007) 
as well as higher history of criminal convictions among 
family members (28% versus 9% p = 0.03). Furthermore, 
physical abuse in childhood was more prevalent among 
those who had attempted suicide (34% versus 16% 
p = 0.04). An equal proportion of women and men 
had attempted suicide (p = 0.95) and no type of index 
offence was identified as a predictor of suicide attempt 
(p = 0.77) (Table 1).

Methods of Suicide Attempts

Among the women who had attempted suicide, 67% 
had used drug intoxication (not alcohol) in their latest 
attempt as opposed to 27% of the men. None of the 
women in the sample had used firearms or sharp 
objects, compared to 42% of the men. No patients 
who had attempted suicide had used more than one 
method in their most recent attempt (Table 2).

The majority of women (66%) and men (58%) had 
only attempted suicide once. Among the men, 19% had 
attempted suicide more than 2 times, for the women, 
the corresponding number was 17%.

Discussion

Major findings

The lifetime prevalence of suicide attempts among 
Greenlandic forensic psychiatric patients was 36%, 
with a nearly identical prevalence for men and 
women. A significant association was observed 
between attempted suicide and physical abuse in 
childhood, a family history of substance misuse, and 
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a family history of criminal convictions. Women had 
primarily attempted suicide by drug intoxication, 
whereas men had more often used sharp or blunt 
objects or firearms.

Prevalence of suicide attempts

The few other studies having examined suicide 
attempts in Greenland have used different period 

prevalence outcomes and definitions of suicide 
attempts, and none have included forensic patients. 
Because of these differences, comparison with our 
findings requires considerable caution. A study from 
1995 found that 20% of 159 Greenlandic general 
psychiatric patients, mean age 22 years, had 
attempted suicide before their first admission [38]. 
The annual Greenlandic public health survey from 
2018 found that 10% of Inuit aged 19–29 had 
reported a suicide attempt within the past year [39]. 
Suicide attempt studies from other Arctic regions are 
equally heterogeneous. In a 2015 survey from 
Nunavik, 31% of adolescents aged 15–24 reported 
having attempted suicide in their lifetime [40]. 
A literature review from 2009 focusing on mental 
health, substance misuse, and suicidal behaviour in 
the Arctic found that the lifetime prevalence of sui-
cide attempts among adolescents varied from 9.5% in 
Norway to 34% in Canada [41]. In our study, we 
describe the lifetime prevalence of suicide attempts 
in a patient population with a mean age of 44 years, 

Table 1. Determinants of suicide attempts among 89 Greenlandic forensic psychiatric patients. A cross-sectional study, 
29 February 2020.

Total  

n = 89 
n (%)

Previous suicide  
attempt 
n = 32 
n (%)

No suicide  
attempts 
n = 57 
n (%) p-value

Mean age, years (SD) 40.8 (12.2) 44.5 (11.9) 38.7 (12.0) 0.03a

Gender 
Men 
Women 

72 (81) 
17 (19)

26 (81) 
6 (19)

46 (81) 
11 (19)

0.95b

Marital status 
Single/divorced 
Married/cohabiting 

69 (80) 
17 (20)

25 (81) 
6 (19)

44 (80) 
11 (20)

0.94b

Education 
≤11 years of school 
>11 years of school 

69 (79) 
18 (21)

25 (81) 
6 (19)

44 (79) 
12 (21)

0.82b

Index offence type 
Violent 
Sexual 
Non-violent 

65 (75) 
17 (20) 

4 (5)

23 (72) 
7 (22) 
2 (6)

42 (78) 
10 (18) 

2 (4)

0.77c

Family history 
Mental illness 
Substance or alcohol misuse 
Criminal convictions 

32 (36) 
49 (55) 
14 (16)

12 (38) 
24 (75) 
9 (28)

20 (35) 
25 (44) 

5 (9)

0.82b 

0.007b 

0.03c

Childhood traumas 
Sexual abuse 
No sexual abuse  

Physical abuse 
No physical abuse 

24 (27) 
65 (73)  

20 (22) 
69 (78)

11 (34) 
21 (66)  

11 (34) 
21 (66)

13 (23) 
44(77)  

9 (16) 
48 (84)

0.24b  

0.04b

Current diagnosis 
Psychosisd 

Substance use disordere

77 (87) 
62 (70)

29 (91) 
22 (69)

48 (84) 
40 (70)

0.53c  

0.88b

a: unpaired t-test, b: Pearson’s Chi2, c: Fisher’s exact test, d: primary diagnosis within ICD-10 chapter F2, e: any diagnosis within IDC-10 chapter F1 

Table 2. Methods used in latest suicide attempt among 
Greenlandic forensic psychiatric patients. A cross-sectional 
study, 29 February 2020.

Method used in 
suicide attempt

Male 
n = 26 
n (%)

Female 
n = 6 
n (%)

Total 
n = 32 
n (%)

Drug intoxication 
Hanging/strangulation 
Drowning 
Firearms 
Sharp or blunt object 
Unknown

7 (27) 
6 (23) 
2 (8) 
3 (11) 
8 (31) 

-

4 (67) 
1 (17) 

- 
- 
- 

1 (17)

11 (34) 
7 (22) 
2 (6) 
3 (9) 

8 (25) 
1 (3)
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which could partly explain the higher lifetime preva-
lence, but due to the described heterogeneity, further 
comparisons are considered unfeasible.

While the results from the present study are certainly 
alarming, it is noteworthy that other Arctic at-risk 
groups also present with high rates of suicide attempts. 
One reason may be that risk factors for suicide beha-
viour are broadly present in Arctic communities. 
A Nunavut psychological autopsy of 120 Inuit suicide 
cases found a high prevalence of psychiatric disorders 
(25%) and substance use disorders (36%) in the com-
munity-matched control group [12]. This emphasises 
the need for a population-level approach to mental 
health initiatives. Although the provision of mental 
health services is challenging in a vast and sparsely 
populated country, the Arctic governments and com-
munities collaborate to increase awareness and 
strengthen prevention efforts. Through initiatives such 
as Rising Sun, the Arctic Council has recently focused 
on identifying evaluation outcomes for suicide preven-
tion strategies, enabling knowledge translation 
between the Arctic regions that share common 
challenges.

Methods of suicide attempt

The gender differences in methods of suicide attempts 
described in the present study are consistent with 
recent studies which found a higher prevalence of 
intoxication among women and more violent methods 
among men [14,26,42]. This points to the need for 
restricting the availability of different means typically 
used for attempting suicide. Limiting access to weap-
ons and over-the-counter medication is generally con-
sidered an effective approach and may play a role in 
preventing future suicide attempts [13,43].

Determinants

Difficult upbringing conditions are known to be asso-
ciated with an increased risk of suicidal behaviour in 
Arctic populations [4,12,16,26,40], and the rest of the 
world [5]. The described associations between child-
hood physical abuse and substance or alcohol misuse 
in the family are consistent with these findings, which 
emphasises the importance of population-based 
initiatives focusing on improving childhood 
conditions.

In contrast to other studies [2,12], we did not find 
that childhood sexual abuse was a determinant for 
attempting suicide. This could be explained by the 
low numbers of female patients in our study, given 
that Greenlandic women are at a much higher risk of 

having experienced sexual abuse than men [44]. 
Surprisingly, we did not find any link between violent 
offending and suicidal behaviour, although this has 
been found in several other studies [45]. As the num-
ber and characteristics of patients who have died 
from suicide are unknown, our findings could be 
attributed to survival bias.

Gender

In contrast to most other studies, we found no associa-
tion between gender and suicide attempts [14–16]. 
A review from 2009 about suicidal behaviour among 
young people below 25 years throughout the Arctic 
found that men had higher rates of suicidal behaviour 
overall and that women had higher rates of suicide 
attempts [41]. However, older studies from Greenland 
found no gender differences [46,47]. As the present 
study only included 17 women, our findings must, how-
ever, be interpreted with caution.

Strengths and limitations

To the authors’ knowledge, this is one of the first 
studies examining suicide attempts among forensic 
patients in the Arctic. The risk of selection bias is low 
as the study population comprises the absolute major-
ity of Greenlandic forensic patients. All data was 
obtained from the national EPF and court documents, 
which removes the risk of recall bias. The validity of 
data in the Greenlandic EPF has, to the authors’ knowl-
edge, never been examined, although medical files are 
generally considered valid. As the EPF has only reached 
full national coverage in 2018, concern over incomplete 
reporting outside the capital has been raised [23] In this 
study, we had access to several data sources including 
older, regional versions of the EPF as well as FPA’s. 
FPA’s are primarily performed by forensic psychiatric 
experts, psychologists, and social workers, ensuring 
standardised, high-quality data. Health care profes-
sionals are required by law to document all care in 
the EPF. Furthermore, the majority of FPPs are treated 
at the National Hospital in Nuuk by a multidisciplinary 
team led by a psychiatrist. Consequently, the quality of 
data used in this study is considered to be high. The 
reliability study showed a moderate to strong agree-
ment between the two raters which suggests accepta-
ble inter-rater reliability.

The study, however, has several limitations that 
should be discussed. The use of a cross-sectional design 
introduces a risk of survival bias, as only forensic 
patients who were alive at the time of data collection 
were included. In addition, some suicide attempts could 
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have been misclassified as accidents [48]. Although 
many attempts have been made to formulate a global 
definition of a suicide attempt, several definitions still 
exist today. This hampers research and complicates 
international comparisons [49]. A much-debated issue 
is that of intent – whether a person exhibiting suicidal 
behaviour needs to have had a clear intention to die by 
suicide for the action to be classified as a suicide 
attempt, and not deliberate self-harm, for instance 
[49]. Also, a binary definition may not represent the 
fluctuating and dynamic reality of suicide intent [6]. 
The WHO definition used in this study means that we 
did not consider the question of intent when recording 
incidents of suicide attempts. We only included inci-
dents that resulted in contact with the health care 
system, and the majority of suicide attempts do not 
result in health care contact [50]. Taking all these issues 
into consideration, the lifetime prevalence is most likely 
underestimated.

Due to changes in the software provider for the EPF 
and the organisational challenges of operating a health 
care system in such a vast area, it cannot be ruled out 
that some of the data sources were incomplete. This 
issue is considered to be random and not to have 
interfered with the study results.

Lastly, as we did not collect information about the 
patient’s age at the time of the suicide attempt, we 
were not able to identify high-risk age groups for tar-
geted suicide prevention. This issue should be 
addressed in future studies concerning this topic.

Implications

As one of the first studies on suicidal attempts to 
include the majority of the Greenlandic forensic psy-
chiatric population, the novelty and potential of this 
study are promising. The study is one of several steps 
towards understanding and encouraging discussions 
of suicide attempts among Arctic forensic psychiatry 
patient populations.

Our results emphasise the importance of health 
professionals considering suicide risk screening 
when working with high-risk patient groups. 
Similarly, decision-makers may use these results to 
focus suicide prevention strategies on population- 
based initiatives that include efforts to improve child-
hood conditions. Greenlandic forensic patients are 
comparable to international forensic psychiatric 
populations as they primarily comprise men with 
severe mental disorders and comorbid substance 
use disorders [51]. The results of this study may 
provide a basis for comparisons to be made against 
other forensic psychiatric populations to increase our 

understanding of this low-volume, but high-cost 
patient population.
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