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ABSTRACT
Depression is a mental illness affecting more than 260 million people worldwide. In Greenland, 
the prevalence of patients treated with antidepressant medicine (antidepressants) has not pre
viously been investigated. The aim of this study was to estimate and compare the age- and 
gender-specific prevalence of patients treated with antidepressants in Greenland and Denmark. 
The study was a cross-sectional register study using data from population and medical registers 
in Greenland and Denmark. Included was 1,573 Greenlandic patients and 419,151 Danish patients 
treated with antidepressants, respectively. The overall prevalence of patients aged 10–89 years 
treated with antidepressants was 3.5% in Greenland, and 8.1% in Denmark, being significantly 
lower in Greenland compared to Denmark (p < 0.001). The age- and gender-specific prevalence 
was significantly lower for patients from Greenland compared to from Denmark. In both 
Greenland and Denmark, the prevalence of women receiving antidepressants was significantly 
higher than for men. Finally, there was regional differences in the prevalence of usage of 
antidepressants in Greenland. Undiagnosed depression might contribute to the lower prevalence 
in Greenland as well as limited access to primary healthcare.
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Introduction

Depression is one of the most common mental illnesses 
worldwide among adults [1]. It is becoming increasingly 
frequent in the general population, and has therefore 
become an important public health problem. The num
ber of incident cases of depression worldwide increased 
with almost 50% within the last few decades from 1990 
to 2017 [2]. The latest numbers from WHO furthermore 
show that more than 264 million people worldwide 
suffer from depression [3]. A systematic review of men
tal disorders in Europe [4] found the prevalence of 
depression in the population to be 8%, and that the 
risk of suffering from depression during a lifetime is 
between 17–18%. WHO ranked depression as the third 
cause of burden of disease worldwide and projected 
that the disease will rank first by 2030 [5].

Depression is a serious illness that has a profound 
effect on health, as it reduces functioning and quality of 
life. Depression is accompanied by high mortality [6], 
severe morbidity [7] and high socioeconomic costs [8] 
relative to sick days, hospitalisations, and early retire
ment. Correct diagnosis, sufficient assessment of the 

duration of the depression, degree of illness and 
depression subtype, presence of any comorbidity and 
current psychosocial strains are the prerequisite for 
choosing the right treatment. This applies to both the 
choice of medicine and psychotherapeutic treatment. 
Treatment of depression involves both the treatment of 
the depression itself as well as prevention of possible 
future depressions. Antidepressant medicine, i.e. anti
depressants, constitutes a group of drugs used to treat 
moderate to severe depression, is among the most 
prescribed drugs in Europe [9]. Besides depression, anti
depressants are also used for a wide range of other 
conditions such as anxiety disorders, panic disorders, 
phobia, posttraumatic stress disorder and chronic pain 
condition. In addition, antidepressants are also used in 
clinical practice for other indications, e.g. eating disor
ders, dysthymia and for the treatment of adverse symp
toms in patients with schizophrenia. According to the 
Danish Board of Health, 414,521 people received anti
depressants in 2016, corresponding to approximately 
7% of Denmark’s population [10]. However, the preva
lence of people receiving antidepressants in Denmark 
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has not been investigated since 2016, and it has never 
before been investigated in Greenland.

In Greenland, the healthcare system is challenged by 
lack of qualified health care providers, financial con
straints, and having to deliver high quality treatments 
in a very large and sparsely populated country. Thus, 
ensuring diagnosis and treatment of depression can be 
challenging as the disease often progresses chronically, 
and as it takes weeks for the antidepressants to work, 
while the side effects come immediately. A systematic 
review and network meta-analysis of 195 countries [2] 
identified Greenland as the country with the third high
est age-standardised incidence rate of major depression 
(6.26 per 1000) in 2017. A number of studies further
more indicate a high degree of mental vulnerability in 
Greenland [11,12], including a high suicide rate [13] and 
many medication overdoses [14]. In Greenland, the pre
valence of patients treated with antidepressants is 
unknown. Therefore, the primary aim of this study was 
to estimate the age- and gender-specific prevalence of 
depression in Greenland, using treatment with antide
pressant as a proxy,, and to compare the prevalence 
with the Danish data.

Material and methods

Study design

The study was performed as a cross-sectional study, 
using data from population and medical registers in 
Greenland [15,16] and Denmark [17,18].

Setting

Greenland is the world’s largest island, with a population 
of 55,992 people (in 2019) located in 17 towns and 
approximately 60 settlements along the coast. Almost 
the entire population of Greenland live in South and 
West Greenland, while only approximately 10% live in 
East and North Greenland. The majority of Greenland’s 
population are urban dwellers. About 60% of Greenland’s 
population live in the five largest cities (Nuuk, Sisimiut, 
Ilulissat, Aasiaat and Qaqortoq). Most inhabitants are born 
in Greenland. In Nuuk, newcomers from Denmark and the 
rest of the world constitute approximately 11%. 
Greenland was previously a Danish colony, and is now a 
self-governed country under the Danish kingdom.

The Greenlandic healthcare system is organised in five 
regions (Kujataa, Sermersooq, Qeqqa, Disko, Avannaa) 
(see Figure 1) covering a number of towns and settle
ments. In each region, there are the following treatment 

sites; one regional hospital, health centres, nursing stands 
and settlement consultations. The regional hospital is 
located in the largest city in the region (Kujataa: 
Qaqortoq, Sermersooq: Nuuk, Qeqqa: Sisimiut, Disko: 
Aasiaat, Avannaa: Ilulissat) (see Figure 1). Each region is 
managed by a regional management consisting of a 
Leading Regional Doctor and a Leading Regional Nurse. 
Each town has a primary health care centre, whereas 
minor health care units exist in the settlements. In most 
towns in Greenland, physicians are working for short-term 
periods. The National Hospital (Queen Ingrids Hospital, 
DIH) is located in the capital, Nuuk, which provides sec
ondary specialised health care for the entire country. 
Depression is treated at local health centres and regional 
hospitals, while serious cases and suicidal people are 
referred to the psychiatric ward at DIH Nuuk.

In Greenland, health care is free for the inhabitants. 
All medicine with prescription is free of charge and is 
handed out at the pharmacies, which are located as a 
part of the primary health care centres. In Denmark, the 
health care system consists of a primary and a second
ary sector. The primary sector consists of the general 
physicians, who have the authority to refer patients to 
the secondary sector, consisting of the hospitals and 
other specialised medical units. These health care ser
vices are also free in Denmark. On the other hand, all 
prescribed medicine are available at pharmacies, 
against payment, but there is some coverage of the 
expenditures from the health care system.

Study population

The study included patients aged 10–89 years residing in 
Greenland or Denmark. In Greenland, medical data was 
extracted from the electronic medical record (EMR) sys
tem from 16 towns (all of Greenland except Tasiilaq, 
which has a different journal system). Patients, who in 
2019 had received a prescription for antidepressants, 
were identified using the anatomic classification code 
N06A (sertralin, citalopram, mirtazapine and venlafaxine), 
and included in the analysis. As background population, 
the population number (age group 10–89 years) in 
Greenland (in the abovementioned 16 towns except for 
Tasiilaq) as of 1 January 2019 was found from Greenland 
online statistics bank. This population accounted for 
81.32% of the entire Greenlandic population [15].

In Denmark, medical data was available in an online 
medical register system containing age- and gender- 
specific data for > 99% of all sold antidepressants [18]. 
Data from 2019 was used in the analyses. The popula
tion (age group 10–89 years) from the 1st quarter of 
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2019 from Denmark’s online statistics bank was used as 
background population [17].

Statistical analyses

Estimates were calculated with 95% confidence inter
vals. The prevalence was calculated for each age group 
with the background population (the population of 
Greenland expect for Tasiilaq) as the denominator. 
Variables were described using means and standard 
deviation (SD). QQ-plots were used to check for normal
ity. Chi-square tests were used to compare frequencies. 
Normally distributes variables were compared using 

two-tailed t-test. P-values below 0.05 were considered 
significant. Statistical analyses were performed using 
IBM SPSS Statistics 27.

The study was approved by The Ethics Committee 
for Medical Research in Greenland and by The Agency 
for Health and Prevention in Greenland.

Results

A total of 1,573 Greenlandic patients and 419,151 
Danish patients treated with antidepressants were 
included in the study. The study population consisted 
of 506 (32.2%) men and 1,067 (67.8%) women in 

Figure 1. Illustration of the Greenlandic health system’s organisation in five regions (Kujataa, Sermersooq, Qeqqa, Disko, Avannaa). 
The regional hospital is located in the largest city in the region (Kujataa: Qaqortoq, Sermersooq: Nuuk, Qeqqa: Sisimiut, Disko: 
Aasiaat, Avannaa: Ilulissat). 
The following cities in the five regions are included in this study:Kujataa: Qaqortoq*, Narsaq, Nanortalik and settlements.Sermersooq: Nuuk*, 
Paamiut, Ittoqqortoormiut and settlements.Qeqqa: Sisimiut*, Maniitsoq and settlements.Disko: Aasiaat*, Qeqertarsuaq, Qasigiannguit and settle
ments.Avannaa: Ilulissat*, Uummannaq, Upernavik, Qaanaaq and settlements.*Localisation of the regional hospital.The population number in each 
region are marked on the figure.https://commons.wikimedia.org/wiki/File:Greenland-Icecap-contours-map.svg  
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Greenland and 151,064 (36.0%) men and 268,087 
(64.0%) women in Denmark.

Table 1 show the prevalence of patients treated with 
antidepressants in Greenland compared to Denmark 
according to gender and age. In Greenland, the total 
prevalence for men and women aged 10–89 years was 
significantly lower (p < 0.001) than in Denmark (3.5% 
compared to 8.1%). Furthermore, except for the age 
group 10–19 years, the total prevalence of men and 
women within each age group was significantly lower 
in Greenland (p < 0.001) compared to Denmark. For 
both countries, the total prevalence was positively cor
related with age.

For men aged 10–89 years, the total prevalence was 
significantly lower (p < 0.001) in Greenland compared to 
Denmark (2.1% compared to 5.9%). The prevalence for 
men aged 20–89 years was significantly lower in 
Greenland compared to Denmark (p < 0.001 for age 
group 20–79 years, and p = 0.009 for age group 80– 
89 years). In accordance, calculation of risk ratios based 
on the prevalence estimated in Table 1 showed that 
Greenlandic men of all ages had a lower risk (0.45 times 
on average) of using antidepressants compared to 
Danish men (Figure 2).

For women aged 10–89 years, the total prevalence 
was significantly lower in Greenland (p < 0.001) com
pared to Denmark (5.0% compared to 10.4%). There 
was no difference in prevalence of usage of antidepres
sants in the age group 10–19 years between Denmark 
and Greenland. The prevalence for women aged 20– 
89 years was significantly lower in Greenland compared 
to Denmark (p < 0.001 for age groups 20–69 years, and 
p < 0.05 for age groups 70–89 years). Calculation of risk 
ratios supported this trend (Figure 2), as Greenlandic 
women aged 10–19 years had a similar risk as Danish 
women aged 10–19 years of using antidepressants (i.e. 
a risk ratio ~1), while Greenlandic women of the 
remaining age groups had a lower risk of using anti
depressant than Danish women (0.60 times on 
average).

For both men and women in Greenland and 
Denmark, the prevalence increased with age (from 
age 10–89 years), except for Greenlandic men and 
women aged 50–59 years, where a slight decrease 
was observed compared to the age group 40–49 years 
of age. However, the slight decrease is associated with 
uncertainty, as the confidence intervals between the 
two age groups overlap, and an actual decrease might 
thus not exist.

In both Greenland and Denmark, the prevalence was 
significantly higher among women within each listed 
age group (Denmark ages 10–89 years: p < 0.001; 
Greenland ages 10–79 years: p < 0.001 and 80– 

89 years: p < 0.01) compared to men. Consequently, 
the total prevalence among women was significantly 
higher (p < 0.001) than among men in both Greenland 
and Denmark: Greenland; 5.0% compared to 2.1% and 
Denmark; 10.4% compared to 5.9%, respectively (only 
p-value and risk ratio shown in Table 1).

The overall prevalence of patients aged 10–89 years 
treated with antidepressants for each region in 
Greenland is illustrated in Table 2. A significant differ
ence between the regions was observed (p < 0.001). 
The highest prevalence was observed in region 
Sermersooq (4.9%) followed by Qeqqa (3.0%), Avannaa 
(2.7%), Disko (2.2%) and Kujataa (2.2%). For all regions, 
the total prevalence of patients aged 10–89 years trea
ted with antidepressants increased with age, except for 
the age-group 50–59 years (Figure 3). The prevalence in 
Nuuk was significantly higher (p = 0.003) than the rest 
of region Sermersooq (5.0% compared to 3.3%), and 
also significantly higher (p < 0.001) than in the rest of 
Greenland which was found to be 2.6% (data not 
shown).

Discussion

The prevalence of patients treated with antidepressants 
in Greenland was 3.5% and much lower compared to 
the 8.1% observed in Denmark. The lower prevalence in 
Greenland compared to Denmark was observed for 
both genders of all age groups. In both countries, the 
prevalence was higher among women than for men of 
all age groups. In Greenland, a regional difference was 
observed, with the highest prevalence observed in the 
capital, Nuuk, in region Sermersooq.

Strengths and limitations

A major strength of this study is that the entire popula
tion of Denmark and the majority of the population in 
Greenland was included. Another strength is that the 
Greenlandic data was extracted from the EMR. 
Additionally, this was the first study to investigate pre
valence of patients receiving antidepressants in 
Greenland, and to compare it to the prevalence in 
Denmark.

One of the main limitations of this study is that the 
reason why a patient has been prescribed antidepres
sants as well as the duration of the treatment are not 
included. As mentioned previously, antidepressants are 
not used exclusively for depression, but also for other 
disorders. It is thus difficult to know the exact extent of 
depression. However, a systematic review and network 
meta-analysis [19] has reported that antidepressants are 
widely and routinely used in the treatment of major 
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depressive disorders worldwide. Considering duration 
of the treatment, it is important that treatment is 
taken continuously to elicit therapeutic effects. It was 
not possible to investigate potential important clinical 
modifiers of treatment response at the individual 
patient level – for example the reason for the treat
ment, severity of symptoms and duration of treatment. 
For this reason, the results should be assessed with 
caution. Notwithstanding these limitations, the findings 
from this study represent the prevalence of the patients 
treated with antidepressants during 2019.

Another limitation of the study is the selection of the 
Greenlandic study population, which included the 

population (aged 10–89 years) of the 16 previously 
mentioned towns (Figure 1) with associated settle
ments and sheep farms, accounting for 81.32% of the 
totally Greenlandic population. In this study, Tasiilaq, on 
the East coast, and the associated settlements were not 
included because of the use of a different journal sys
tem. Tasiilaq is known for social hardship, lack of jobs 
and leisure activities. From this background, the preva
lence of patients treated with antidepressants in 
Greenland can possibly be underestimated. However, 
since only about 5% of the entire Greenland’s popula
tion lives in Tasiilaq, the size of the underestimation is 
expected to be of less significance. We should however 

10-19 years 20-29 years 30-39 years 40-49 years 50-59 years 60-69 years 70-79 years 80-89 years

Men 0.67 0.43 0.36 0.41 0.32 0.37 0.49 0.56

Women 1.05 0.6 0.46 0.58 0.49 0.49 0.83 0.73

0

0.2

0.4

0.6

0.8
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sk
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Figure 2. Risk ratios of age- and gender-specific prevalence in Greenland compared to Denmark. 
Risk ratios based on calculated prevalence from Table 1. The risk ratios describe the risk of Greenlandic men and women of different ages receiving 
antidepressants compared to Danish men and women of similar age groups.  

Table 2. Overall prevalence of patients treated with antidepressants (N06A) for each region in Greenland.

Prevalence (%) in age groups

Kujataa Sermersooq Qeqqa Disko Avannaa Total

P% (95% CI) (n/N)

10–19 years 0.1 (−0.1–0.4) 
(1/825)

1.6 (1.1–2.2) 
(40/2.432)

1.3 (0.7–2.0) 
(17/1.271)

0.4 (0.0–0.9) 
(4/925)

0.8 (0.3–1.3) 
(11/1.393)

1.1 (0.8–1.3) 
(73/6.846)

0.001

20–29 years 0.9 (0.3–1.5) 
(9/964)

4.2 (3.5–4.9) 
(138/3.288)

1.8 (1.1–2.4) 
(26/1.479)

0.6 (0.1–1.0) 
(6/1.036)

2.2 (1.5–2.9) 
(37/1.654)

2.6 (2.2–2.9) 
(216/8.421)

<0.001

30–39 years 1.9 (0.9–2.8) 
(15/794)

3.6 (3.0–4.2) 
(120/3.329)

2.8 (1.9–3.7) 
(35/1.259)

1.1 (0.4–1.8) 
(9/821)

2.5 (1.7–3.3) 
(36/1.433)

2.8 (2.4–3.2) 
(215/7.636)

0.001

40–49 years 3.6 (2.1–5.1) 
(21/588)

5.4 (4.5–6.3) 
(131/2.422)

4.5 (3.2–5.8) 
(46/1.023)

2.6 (1.4–3.8) 
(17/656)

3.4 (2.4–4.4) 
(42/1.233)

4.3 (3.8–4.9) 
(257/5.922)

0.005

50–59 years 3.1 (2.1–4.1) 
(36/1.174)

5.7 (5.0–6.5) 
(193/3.361)

3.0 (2.1–3.8) 
(48/1.622)

2.8 (1.8–3.8) 
(31/1.112)

2.8 (2.1–3.6) 
(51/1.808)

4.0 (3.6–4.4) 
(359/9.077)

<0.001

60–69 years 3.0 (1.8–4.1) 
(23/779)

6.2 (5.1–7.3) 
(111/1.788)

3.9 (2.6–5.1) 
(35/904)

3.2 (1.8–4.5) 
(20/630)

3.5 (2.3–4.7) 
(32/903)

4.4 (3.8–5.0) 
(221/5.004)

<0.001

70–79 years 2.8 (1.2–4.4) 
(11/395)

15.2 (12.2–18.2) 
(83/547)

4.8 (2.7–7.0) 
(19/393)

7.6 (4.8–10.4) 
(26/341)

6.5 (4.2–8.9) 
(28/428)

7.9 (6.8–9.1) 
(167/2.104)

<0.001

80–89 years 9.2 (2.2–16.3) 
(6/65)

24.3 (16.3–32.3) 
(27/111)

9.6 (4.7–14.6) 
(13/135)

13.8 (6.9–20.8) 
(13/94)

5.0 (1.1–8.9) 
(6/120)

12.4 (9.6–15.2) 
(65/525)

<0.001

Total (10–89 years) 2.2 (1.8–2.6) 
(122/5.584)

4.9 (4.6–5.2) 
(843/17.278)

3.0 (2.6–3.3) 
(239/8.086)

2.2 (1.9–2.6) 
(126/5.615)

2.7 (2.4–3.0) 
(243/8.972)

3.5 (3.3–3.6) 
(1.573/45.535)

<0.001

95% CI: Confidence interval. 
n: Number of patients treated with antidepressants. 
N: Number of people in the background population. 
P-values below 0.05 (p < 0.05) are in bold. 
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interpret this limitation with caution, because the sam
ple of participants in the included 16 towns may not 
fully represent the diverse characteristics found in 
Tasiilaq.

Furthermore, the comparison of the Greenlandic and 
the Danish population must be made with some reser
vations, since the patients in Greenland were identified 
through the medical register as all patients who were 
prescribed antidepressants, while in Denmark the num
ber of patients was identified through individual pur
chases of antidepressants. This information may not 
reflect actual use. Overall, the use of antidepressants is 
less in Greenland compared to Denmark.

In summary, there is a risk of underestimating the 
number of patients with depression in both Greenland 
and Denmark, when carrying out studies based on anti
depressants prescriptions. Still, the age- and gender-spe
cific comparison of prevalence of patients treated with 
antidepressants can provide some valuable information 
about depression management in Greenland.

Prevalence

Contradictory to a study from 2017 ranking Greenland 
as the country with the third-highest age-standardised 
incidence rate of major depression [2], we found the 
prevalence of patients treated with antidepressants in 
Greenland to be relatively low. The lower prevalence in 
Greenland compared to Denmark may reflect some 
differences in the healthcare systems of Greenland 
and Denmark, and between the populations in general.

Firstly, awareness of depression and access to 
healthcare may be the different in the two healthcare 
systems of Greenland and Denmark. In Denmark, 

depression care is provided by private practitioners 
(primary sector). If the depression is severe, patients 
are referred to a psychiatric ward in a secondary sector 
– consisting of specialists, often those with a long-term 
relation to patient. In addition, there is a broad colla
boration between various clinics specialising in depres
sion. In contrast, most towns in Greenland are staffed 
with physicians working only for a short time in 
Greenland. Thus, obviously, acute conditions will be 
more of their focus than the long-term managing of 
chronic conditions and preventive medicine, including 
screening for undetected depression. In addition, the 
medical staff might not have received proper training 
allowing them to recognise the disease. This may partly 
explain the lower use of antidepressants in Greenland – 
possibly an under-prioritisation of depression 
treatment.

Secondly, although depression is a public disease, 
there is ignorance and many prejudices about depres
sion in the society in Greenland, which can lead to 
societal stigmatisation. This, in combination with possi
ble cultural differences in the perception of depression, 
might contribute to underdiagnoses of depression, 
underestimation of patients in need of antidepressants, 
and finally a lower use of antidepressants in Greenland.

Thirdly, the observed difference in prevalence of 
patients treated with antidepressants may partly be 
explained by a higher prevalence of depression in 
Denmark compared with Greenland. Several studies 
have shown that psychiatric disorders are more com
mon among people living in urban cities compared to 
living in rural areas [20,21]. Such an urban-rural differ
ence in occurrence of depression and other mental 
disorders might help explain the overall discrepancy in 
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Figure 3. Regional prevalence in Greenland according to age. 
Prevalence (%) of patients receiving antidepressants in the five regions of Greenland, according to age.  
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prevalence between Greenland and Denmark, as 
Greenland might be considered rural overall when com
pared to Denmark.

Our finding of a higher prevalence of women treated 
with antidepressants is in line with several studies 
[19,22,23]. In this study, women constitute more than 
half of the participants (67.8% in Greenland and 64.0% 
in Denmark). A similar overrepresentation of women is 
found in a systematic review and network meta-analysis 
[19], where 62.3% of the sample population were 
women. Research has shown that gender and age is 
linked to depression, so that women are more likely to 
suffer from depression than men [24], and older people 
more likely to suffer from depression [25] as a result of 
more underlying illnesses [26]. Increasing prevalence of 
patients treated with antidepressants is also found in 
this study for both genders, except for Greenlandic 
population aged 50–59 years, where a slight decrease 
was observed. Meta-analysis of published literature of 
age and risk for depression among the elderly [27], 
have found out that older age appears to be an impor
tant risk factor for depression in the general population. 
In accordance, we found the use of antidepressants to 
increase with age, so that the highest prevalence was 
seen in among the eldest (age group 80–89 years). One 
possible explanation may be the increasing incidence of 
comorbidity among the elderly. In addition, a study [28] 
highlights the impact of genetic predisposition, as the 
risk of depression is significantly higher among relatives 
to depressed people, especially their first-degree rela
tives, compared to the general population. In 
Sermersooq, almost 25% of the 80–89 year old patients 
receive antidepressants. Contributing to such a high 
prevalence might also be an issue with phasing out 
medication resulting from the lack of long-term work
ing physicians in Greenland.

The higher prevalence of patients treated with anti
depressants in Nuuk indicates a systematic difference in 
the delivery of healthcare between Nuuk and the 
remaining 16 towns in Greenland. This may be due to 
more permanent doctors, e.g. in the psychiatric ward in 
Nuuk, enabling more focus and longer-term follow-up 
on patients. This indicates higher attention on depres
sion. Furthermore, depression may also occur more 
frequently in the big city compared to the rural areas, 
as supported by studies showing that life in an urban 
environment is associated with increased risk for men
tal illness in general and a broad range of psychiatric 
disorders [20,21]. Further surveys are needed to identify 
the underlying reason for significantly higher preva
lence of patients receiving antidepressants in Nuuk 
compared to the rest of the country.

In conclusion, we found the prevalence of patients 
aged 10–89 years treated with antidepressant medicine 
to be 3.5% in Greenland and 8.1% in Denmark. We further
more observed both age-, gender- and regional differ
ences in the prevalence of Greenlandic patients treated 
with antidepressants. The low prevalence in Greenland 
may be affected by a higher number of undiagnosed 
patients, as well as differences in awareness of depression 
and access to healthcare. Based on the presented preva
lence of the use of antidepressant medication, we cannot 
conclude that the depression is a public disease in 
Greenland, and further attention and research is needed 
to better understand the reasons for using antidepressant 
medication in Greenland.
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