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ORIGINAL RESEARCH ARTICLE

The prevalence of patients treated for osteoporosis in Greenland is low 
compared to Denmark
Kira Amalie Stena,*, Emma Elisabeth Højgaarda,*, Marie Balslev Backe b,c, Michael Lynge Pedersen b,c, 
Nils Skovgaardc, Stig Andersen a,c,d,e and Nadja Albertsen d,e

aAarhus University, Aarhus, Denmark; bSteno Diabetes Center Greenland, Nuuk, Greenland; cGreenland Center for Health Research, Institute 
of Nursing and Health Science, University of Greenland, Nuuk, Greenland; dDepartment of Geriatric Medicine, Aalborg University Hospital, 
Aalborg, Denmark; eDepartment of Clinical Medicine, University of Aalborg, Denmark

ABSTRACT
The study is a register-based cross-sectional study aiming to estimate the prevalence of treated 
osteoporosis in Greenland compared to Denmark and provide a description of the patients with 
osteoporosis in Greenland. In addition, the study estimates the incidence of hip fractures in 
Greenland from 2018 to 2020 among people aged 65 years or older. The overall prevalence of 
patients prescribed medication for osteoporosis among those aged 18 years or older was 0.56% 
in Greenland and 2.36% in Denmark (p < 0.001). Among those aged 50 years or older, the 
prevalence was 1.28% and 4.71% in Greenland and Denmark, respectively (p < 0.001). The 
prevalence increased to 3.41% and 11.18% among patients aged 80 years or older in 
Greenland and Denmark, respectively. The incidence of hip fractures in Greenland was 6.55 per 
1,000 inhabitants in 2020 compared to 5.65 per 1,000 inhabitants in Denmark (NS). In conclusion, 
the prevalence of treated osteoporosis in Greenland was less than one in four of that of Denmark. 
The incidence of hip fractures was similar in Greenland than in Denmark. Hence, our findings 
suggest that a marked number of subjects with osteoporosis in Greenland go untreated.
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Introduction

Osteoporosis is a chronic condition defined by low 
bone mass density (BMD) and microarchitectural dete-
rioration leading to decreased bone strength and 
a raised fracture risk [1]. Both low BMD and low- 
impact fractures of the hip or lumbar spine are diag-
nostic for osteoporosis [1]. Osteoporosis is the most 
common bone disorder worldwide, and the 
International Osteoporosis Foundation estimates that 
one in three women and one in five men older than 
50 years will suffer an osteoporotic fracture at some 
point in life [2]. This is problematic, as the fractures 
are associated with pain, decreased quality of life, dis-
ability, and premature death [1,3], and have an eco-
nomic impact on society [3,4].

Major risk factors for osteoporosis include female sex 
and high age [5], and the incidence of osteoporosis in 
developed countries is expected to increase with the 
rising life expectancy [3]. Other risk factors include low 
serum levels of vitamin D, calcium, oestrogen, and 
a number of diseases such as hyperthyroidism and 
primary hyperparathyroidism [6], in addition to lifestyle 

parameters such as smoking, alcohol intake, dietary 
deficits, certain medications, and immobility [5].

However, despite distinct risk factors [2,5,6] and 
readily available treatment [7], osteoporosis remains 
underdiagnosed and undertreated both in Denmark 
and globally [3,4].

In Greenland, life expectancy increases steeply, 
smoking is frequent [8,9], and the intake of vitamin 
D rich traditional Greenlandic foods decreases, lowering 
vitamin D levels among the population [10,11]. 
Furthermore, a long season of snow, ice, and reduced 
daylight may contribute to falls [12].

Only a few studies describe osteoporosis among the 
native populations in the Arctic, but they emphasise the 
need for a more comprehensive evaluation of osteo-
porosis. A study of American Indian and Alaska Natives 
(AI/AN) report a prevalence of 20.8% of self-reported 
fractures, of which five per cent were located to hip, 
spine, or wrist [13]. In Greenland, a questionnaire survey 
in the capital city Nuuk reported osteoporotic fractures 
among one in three women aged 70 years or older and 
low use of prescription medication for osteoporosis 
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[14]. This is in keeping with a review of chest X-rays in 
Nuuk reporting frequent vertebral fractures but a low 
treatment frequency [15].

Including data from 96% of Greenland, we thus 
aimed to estimate the age- and gender-specific preva-
lence of treatment for osteoporosis and compare the 
results to data from Denmark, which has a similar 
health care system to Greenland. We include character-
istics of patients treated for osteoporosis in Greenland, 
and finally, we assess the incidence of proximal hip 
fractures in Greenland.

Method

Design
The study was performed as a register-based cross- 
sectional study using data from the electronic medical 
record (EMR) in Greenland and public registers in 
Denmark.

Setting
Greenland is the largest Island in the world and is 
inhabited by 56,081 people. The same EMR is used 
throughout Greenland, except in the city Tasiilaq in 
East Greenland, which holds four per cent of the total 
population. Smaller towns have healthcare centres 
staffed by doctors and nurses, and settlements have 
minor healthcare units equipped by staff with basic 
health care education. Most towns have some regular 
physicians, but lack of continuity is a common chal-
lenge for the Greenlandic healthcare system. All health-
care and prescription medicine is free of charge for 
inhabitants of Greenland.

Advanced diagnostics such as CT- and MR-scans are 
accessible only in the capital, but lateral chest radio-
graphs are widely used and available in most towns in 
Greenland [15,16]. There is no DXA scanner in 
Greenland, and clinical fracture risk assessment tools 
(such as FRAX® or QFracture®) are not systematically 
used in Greenland.

Alendronate, an orally administrated bisphospho-
nate, is currently the only available pharmacological 
treatment for osteoporosis in Greenland.

Study population

Greenland
Data on patients treated for osteoporosis in Greenland was 
extracted from the EMR. Criteria for inclusion were an active 
prescription of alendronate (anatomical therapeutic chemi-
cal (ATC) code M05BA04) by September 21st, 2021, and age 
18 years or older.

Data on the numbers of proximal hip fractures from 
2018 to 2020 in Greenland was extracted from the EMR 
on November 8th, 2021, using the International 
Statistical Classification of Diseases and Related Health 
Problems (ICD-10) codes DS72.0, DS72.1, and DS72.2. 
An additional inclusion criterium was age 65 years or 
older at the time of discharge to match the Danish 
group. Reoperations, defined as discharges within two 
years with identical ICD-10 codes to the initial dis-
charge, were excluded.

Denmark

Criteria for inclusion were the purchase of osteoporotic 
treatment in 2020, which were the most recently avail-
able data at the time of the study. Patients were identi-
fied in the public online register Medstat.dk, which also 
provided information on the patients’ age and 
gender [17].

Treatment of osteoporosis in Denmark was based on 
a predefined medication group in Medstat, which 
included ATC codes: M05BA01, M05BA04, M05BA06, 
M05BA07, M05BB01, M05BB03, M05BX03, M05BX04, 
G03XC01, H05AA02, H05AA03.

For comparison with the Greenlandic data on hip 
fractures, the prevalence of hip fractures in Denmark 
was assessed via a report from The Danish 
Multidisciplinary Hip Fracture Registry [18]. The report 
includes data from 2018 to 2020 on patients aged 
65 years or older at the time of hospitalisation and 
operation of a hip-related fracture, including ICD-10 
codes DS720, DS721, and DS722. Reoperations within 
two years after the primary fracture were excluded in 
the Danish report.

Population numbers, stratified by age and gender as 
of January 1st 2020, were obtained through public reg-
isters in Greenland and Denmark [19,20]. Furthermore, 
age- and gender stratified population numbers in 
Greenland were obtained as of January 1st 2018, and 
2019 [19].

Variables

Included variables were basic characteristics and all risk 
factors for osteoporosis available in the EMR at the time of 
the study: age at the time of the study, gender, height, 
weight, body mass index (BMI) calculated as weight 
divided by height squared, and the most recently regis-
tered blood pressure measurement. Lifestyle factors 
included smoking status (yes/no) and physical activity, 
with inactivity defined as less than 5,000 daily steps. 
Comorbidities registered in the EMR included diabetes 
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and chronic obstructive pulmonary disease (COPD) and 
were extracted by date of initial diagnosis.

Diagnostic codes are not used consequently in the 
primary care setting outside of Nuuk. Thus, active ordina-
tions of medications used in treating thyroid- and para-
thyroid disorders, defined by ATC codes H03 and H05, 
respectively, were used as a proxy of the risk factors 
hyperthyroidism and hyperparathyroidism. ATC codes 
on steroids for systemic use (H02), psycholeptics (N05), 
vitamins (A11) and minerals (A12) were used as a proxy of 
the following osteoporotic risk factors: systemic use of 
steroids, intake of anxiolytics, sedatives, neuroleptics, tri-
cyclic antidepressants, selective serotonin reuptake inhi-
bitors and supplements of vitamin D and calcium.

The most recent measurements of the following bio-
chemical parameters were extracted from the EMR: plasma 
low-density lipoprotein (LDL) cholesterol, haemoglobin 
A1c (HbA1c), plasma thyrotropin (TSH), plasma alanine- 
transaminase (ALAT), plasma cholesterol, estimated glo-
merular filtration rate (eGFR), total plasma calcium, free 
calcium-ion in plasma at pH 7.4, plasma level of 25- 
hydroxy vitamin D (vitamin D) and plasma parathyrin (PTH).

Statistics

The prevalence of patients treated with antiosteoporo-
tic medicine in Greenland and Denmark was deter-
mined by gender and stratified in age groups. 
Estimates of prevalence and prevalence ratios (PR) 
were calculated as means ± standard deviation (SD) 
with 95% confidence intervals (95% CI). χ2 tests were 
performed to compare Greenlandic and Danish age 
groups, and the results were considered statistically 
significant when p < 0.05.

The incidence of proximal hip fractures in Greenland 
was stratified by year of the fracture and gender. The 
estimates were calculated as fractures per year per 1,000 
inhabitants aged 65 years or older and included 95% CIs.

Regarding the descriptive data, continuous data 
were tested for normality using QQ-plots and variables 
were described using means ± SD if parametric, other-
wise with medians and 95% CIs. When parametric, dif-
ferences between two groups were tested with the 
student’s t-test. When non-parametric, the logarithm 
of the variable was tested with the student’s t-test. 
Dichotomous data were tested with Pearson’s χ2 test.

Ethics

The study was approved by The Ethics Committee for 
Medical Research in Greenland (no. 2021–10) and The 
Agency for Health and Prevention in Greenland.

Results

A total of 228 patients taking antiosteoporotic medica-
tion were identified in Greenland. The characteristics of 
these patients are shown in Table 1. It may be noted 
that 79% were women, and more than half were daily 
smokers. Vitamin D levels were available in 82% of the 
patients, and mean values were 79 nmol/L. The mean 
plasma calcium and PTH were within the reference 
range among the 185 and 28 patients with measured 
values. The use of systemic steroids and psycholeptics 
was markedly higher among men compared to women 
(Table 1).

In comparison, 110,111 patients were treated for 
osteoporosis in Denmark, of which 82% were women. 
The gender distribution was like that of Greenland 
(p = 0,166).

Figure 1 illustrates the prevalence of patients treated 
for osteoporosis in Greenland and Denmark, both in 
total and by age groups. The overall prevalence in 
Greenland was 0.56% (95% CI: 0.49–0.64), and 0.95% 
(95% CI: 0.81–1.09) among women and 0.22% (95% CI: 
0.16–0.29) among men. In Denmark, the total preva-
lence was 2.36% (95% CI: 2.35–2.37), 3.84% (95% CI: 
3.82–3.87) among women and 0.84% (95% CI: 0.83– 
0.85) among men.

The total treatment frequency was markedly higher 
in Denmark compared to Greenland, with a PR of 4.18 
(p < 0.001) (Figure 1). The higher treatment frequency in 
Denmark accounted for all the age groups 50–59, 60– 
69, 70–79, and 80 years or older (all p < 0.001). 
Treatment frequency increased with age in both popu-
lations. Among those aged 50 years or older, the fre-
quency of treatment for osteoporosis in Greenland was 
1.28% (95% CI: 1.11–1.145) compared to 4.71% (95% CI: 
4.68–4.74) in Denmark (p < 0.001), and it was highest 
among age group 80 years or older (3.41% (95% CI: 
1.90–4.92) and 11.18% (95% CI: 11.06–11.29) in 
Greenland and Denmark, respectively).

Table 2 presents the prevalence of prescription med-
ication for osteoporosis by age and gender in 
Greenland and Denmark. The gender-specific preva-
lence of osteoporosis in Greenland increased with age 
until the age of 80 years, with the highest prevalences 
found among those aged 70–79 years for both women 
(6.30% (95% CI: 4.75–7.86)) and men (1.04% (95% CI: 
0.46–1.63)). In Denmark, the prevalence increased con-
tinuously with higher age with the prevalence peaking 
in the age group 80 years or older for both women 
(15.60% (95% CI: 15.43–15.78)) and men (4.49% (95% CI: 
4.37–4.62)) (Table 2). Except for the men aged 70– 
79 years (p = 0.122), Denmark treated significant more 
patients within all the age- and gender stratified groups 
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(all p < 0.01) than Greenland, counting for patients aged 
50 years or older.

Table 3 presents the incidences of hip fractures 
between 2018 and 2020 in Greenland and Denmark 
for inhabitants 65 years or older. All the incidences of 
hip fractures in Greenland were higher than corre-
sponding estimates from Denmark, except for men in 
2020. However, there was no statistically significant 
difference between the two countries.

Discussion

Our results suggest that the prevalence of treated 
osteoporosis in Greenland is one-fourth of that of the 
population in Denmark, despite similar incidences of 
hip fractures. This discrepancy indicates a marked 
undertreatment of osteoporosis in Greenland.

Treatment frequency for osteoporosis among 
patients aged 50 years or older was above 
two percent in 20 out of 25 European countries, and 
the average prevalence was around five per cent [3]. 
The corresponding prevalence of 1.3% in our data 
places Greenland among the three countries with the 

lowest treatment frequency for osteoporosis, just above 
Bulgaria and Lithuania. Denmark is closer to the aver-
age value with an estimated treatment prevalence of 
around 5% [3]. This suggests either a low occurrence of 
fragility fractures or room for improvement of diagnos-
tics in Greenland.

The total prevalence of treatment in Greenland and 
Denmark increased with age, as the highest total pre-
valence was found in the age group 80 years or older. 
In addition, 79% of treated patients in Greenland were 
women, comparable to 82% of patients in Denmark. 
Our findings regarding age and gender comply with 
the underlying disease mechanisms, as it has been 
established elsewhere [21,22].

A low treatment rate for osteoporosis was previously 
described in the capital of Greenland as evaluated by 
a questionnaire study. Less than 3.4% of 181 participants 
aged 54–77 years reported using antiosteoporotic medi-
cine [14]. In addition, only 6.5% of those reporting 
a previous fragility fracture took an antiosteoporotic 
drug. Interestingly, risk factors for osteoporosis were fre-
quent in these data [23], and 15% reported a family his-
tory of osteoporosis, 18% of women reported premature 

Table 1. Characteristics of patients treated with alendronate in Greenland.

Characteristics

Women Men Total

Mean (SD) N Mean (SD) N p Mean (SD) N

Age (years) 67.6 (9.1) 180 63.1 (11.3) 48 <0.01 66.7 (9.7) 228
Height (cm) 154.2 (7.3) 105 171.3 (8.4) 25 <0.001 157.5 (10.1) 130
Weight (kg) 65.3 (17.9) 110 79.1 (16.3) 28 <0.001 68.2 (18.4) 138
BMI (kg/m2) 27.1 (6.8) 105 27.6 (4.8) 25 0.745 27.2 (6.4) 130
Blood pressure (mmHg)

Systolic 137.3 (17.5) 110 131.1 (15.3) 25 0.106 136.1 (17.3) 135
Diastolic 78.7 (8.9) 110 79.6 (10.9) 25 0.662 78.9 (9.3) 135

% (n) N % (n) N p % (n) N
Physically inactive (<5000 steps/day)* 55.7 (39) 70 33.3 (5) 15 0.115 51.8 (44) 85
Smoking 54.8 (57) 104 37.5 (9) 24 0.126 51.6 (66) 128
Medication

Vitamins 50.0 (90) 180 56.3 (27) 48 0.441 51.3 (117) 228
Minerals 92.2 (166) 180 97.9 (47) 48 0.157 93.4 (213) 228
Systemic Steroids 12.2 (22) 180 29.2 (14) 48 <0.01 15.8 (36) 228
Parathyroid medications 0.0 (0) 180 0.0 (0) 48 1.000 0.0 (0) 228
Thyroid medication 7.8 (14) 180 0.0 (0) 48 <0.05 6.1 (14) 228
Psycholeptics 11.2 (20) 180 22.9 (11) 48 <0.05 13.6 (31) 228

Diagnosis
Diabetes 6.7 (12) 180 16.7 (8) 48 <0.05 8.8 (20) 228
COPD 2.8 (5) 180 4.2 (2) 48 0.620 3.1 (7) 228

Median (95%CI) N Median (95%CI) N p Median (95%CI) N
Biochemistry
LDL (mmol/l) 2.6 (2.4–2.8) 129 2.2 (1.9–2.6) 35 <0.05 2.5 (2.3–2.7) 164
HbA1c (mmol/mol) 41.0 (40.3–41.8) 156 42.1 (39.7–44.5) 42 0.283 41.3 (40.5–42.0) 197
TSH (U/l) 0.7 (0.6–0.8) 135 0.7 (0.6–0.8) 34 0.596 0.7 (0.6–0.8) 169
ALAT (U/l) 33.1 (30.2–36.3) 165 37.0 (32.5–42.2) 45 0.239 33.9 (31.4–36.6) 210

Mean (SD) N Mean (SD) N p Mean (SD) N
Total cholesterol (mmol/l) 5.2 (1.2) 129 4.6 (1.1) 35 <0.01 5.1 (1.2) 164
eGFR (mL/min) 75.6 (15.2) 154 83.2 (22.4) 41 <0.05 77.2 (17.2) 195
Free calcium ion (mmol/l)* 1.2 (0.06) 72 1.2 (0.05) 31 0.812 1.2 (0.06) 103
Total calcium (mmol/l)* 2.2 (0.2) 64 2.2 (0.2) 18 0.808 2.2 (1.6) 82
Vitamin D (nmol/l) 79.8 (36.9) 147 76.9 (44.5) 41 0.666 79.2 (38.6) 188
PTH (pmol/l)* 6.7 (3.2) 20 4.7 (2.4) 8 0.132 6.1 (3.1) 28

95% CI: 95% confidence intervals, N: number of patients with information on variable, n: number of patients equivalent to percentage, *missing data on more 
than 50% of the study population. 
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menopause and one out of three women aged 70 years or 
older reported at least one prior fragility fracture verified 
by X-ray. Lastly, Sørensen et al. evaluated vertebral defor-
mation, including all 203 people having a lateral thoracic 
X-ray taken over three months at the hospital in the 

capital Nuuk [17]. They found vertebral fractures that 
merit antiosteoporotic treatment to be common. They 
further reported a marked discrepancy between fracture 
frequency and pharmacy handouts of treatment for 
osteoporosis during parallel months in 2007.
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Figure 1. Prevalence of treated osteoporosis (% of population) in Greenland and Denmark, stratified by age. Total prevalence for 
each country is presented separately in upper left part of the figure. Vertical bars representing 95% confidence intervals. Significant 
p-values marked as <0.05*, <0.01**, and <0.001***.

Table 2. Age- and gender-specific prevalence of treated osteoporosis in Greenland and Denmark.
Women, %, (95% CI) 

(n/N)
Men, %, (95% CI) 

(n/N)

Age Greenland Denmark PR (95% CI) p Greenland Denmark PR (95% CI) p

18–49 years 0.05 (0.00–0.08) 
(5/11,217)

0.08 (0.08–0.09) 
(981/1,167,350)

1.89 (0.78–4.54) 
0.150

0.06 (0.02–0.10) 
(7/12,225)

0.07 (0.06–0.07) 
(779/119,469)

1.14 (0.54–2.39) 
0.738

50–59 years 0.63 (0.39–0.87) 
(26/4,113)

1.96 (1.92–2.00) 
(7,810/398,092)

3.10 (2.11–4.57) 
<0.001

0.19 (0.06–0.31) 
(9/4,827)

0.50 (0.48;0.52) 
(2,003/402,352)

2.67 (1.39–5.14) 
<0.01

60–69 years 3.11 (2.40–3.82) 
(72/2,316)

6.60 (6.52–6.68) 
(22,256/337,251)

2.12 (1.68–2.68) 
<0.001

0.63 (0.35–0.91) 
(19/3,018)

1.35 (1.31–1.39) 
(4,412/326,395)

2.15 (1.37–3.37) 
0.001

70–79 years 6.30 (4.75–7.86) 
(59/936)

11.54 (11.42–11.65) 
(34,179/296,314)

1.83 (1.41–2.38) 
<0.001

1.04 (0.46–1.63) 
(12/1,151)

1.61 (1.57–1.67) 
(4,340/268,076)

1.55 (0.88–2.74) 
0.122

≥80 years 5.52 (3.04–8.00) (18/326) 15.60 (15.43–15.78) 
(25,558/163,835)

2.83 (1.76–4.54) 
<0.001

0.43 (0.00–1.28) 
(1/231)

4.49 (4.37–4.62) 
(4,874/108,491)

10.38(1.46–74.00) 
<0.01

Total 0.95 (0.81–1.09) 
(180/18,908)

3.84 (3.82–3.87) 
(90,775/2,362,842)

4.04 (3.48–4.67) 
<0.001

0.22 (0.16–0.29) 
(48/21,452)

0.84 (0.83–0.85) 
(19,336/2,303,783)

3.75 (2.82–4.98) 
<0.001

95% CI: 95 % confidence intervals, n: number of patients treated for osteoporosis, N: number of people in the population. 

Table 3. Incidents of hip fractures in Greenland and Denmark for inhabitants ≥ 65 years * all danish values from the danish 
multidisciplinary hip fracture registry’s year report 2020 [18].

Women fractures/1000inhabitants (95% CI), 
(n/(N/1000)

Men fractures/1000inhabitants (95% CI), 
(n/(N/1000)

Total fractures/1000inhabitants (95% CI), 
(n/(N/1000)

Year Greenland Denmark Greenland Denmark Greenland Denmark

2018 8.43 (4.55–12.30) (18/2.136) 7.41* 4.40 (1.81–6.99) (11/2.501) 4.11* 6.25 (3.98–8.52) (29/4.637) 5.89*
2019 8.66 (4.78–12.53) (19/2.195) 7.12* 5.82 (2.88–8.75) (15/2.578) 3.86* 7.12 (4.94–9.94) (34/4.773) 5.62*
2020 9.77 (5.71–13.84) (22/2.251) 7.11* 3.80 (1.45–6.15) (10/2.634) 3.94* 6.55 (4.29–8.81) (32/4.885) 5.65*
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Although the abovementioned studies are all limited 
to Nuuk, they indicate that osteoporosis is present in 
Greenland and possibly underdiagnosed, suggesting 
that more patients in Greenland could benefit from 
treatment.

The Danish estimates of hip fracture incidence cor-
relate well with equivalent estimates from the US. In 
2015, the incidence in the US was 7.30 fractures per 
1,000 women [24], compared to 7.41 fractures per 1,000 
women in Denmark in 2018 [18]. In contrast, the esti-
mate for women in Greenland was 8.43 per 1,000 
women in 2018 (Table 3).

An increased incidence of hip fractures among Inuit 
people compared to Caucasians from the southern US 
has been described by Pratt et al., who examined hip 
fracture rates among Alaskan Inuit aged 65 years or 
older in 1996–99. The authors report that Inuit women 
suffered twice as many hip fractures as US women 
within all age groups, except when aged 85 years or 
older [25]. However, this study did not consider envir-
onmental differences, like sun exposure or slippery 
winter conditions. Another study of aboriginals, includ-
ing First Natives, Metis and Inuit people in Canada, 
found an almost twofold higher rate of osteoporotic 
fractures than among non-aboriginals but ascribed 
this to a greater prevalence of comorbidities and sub-
stance abuse [26].

The higher incidence of fractures found in our study 
could be due to ethnic differences in osteoporotic frac-
ture risk, as reported in other studies [27–29]. Secondly, 
it could be due to environmental differences, as some 
studies have found increased incidences of falls during 
icy winters and in slippery conditions [30,31]. Lastly, the 
higher incidence of hip fractures in Greenland could 
indicate that the lower prevalence of patients treated 
for osteoporosis in Greenland is leaving undiagnosed 
patients at a higher risk of osteoporotic fractures.

Strengths and limitations

A major strength of this study is the use of national 
registers leading to the inclusion of more than 96% 
of the adult population in Greenland and 100% of 
the adult population in Denmark. This makes it the 
first national study to estimate the prevalence of 
patients receiving antiosteoporotic treatment in 
Greenland. However, data on some variables 
extracted from the EMR was of older date or com-
pletely missing, especially biochemical parameters 
and lifestyle factors. Data on vitamins and minerals 
were used as a proxy for supplements of vitamin 
D and calcium but also included all other vitamin 
and mineral supplements. In addition, some 

important risk factors were unavailable in the EMR, 
such as information on prior fractures, family history 
of osteoporotic fractures, and time of menopause. 
However, similar rates of premature menopause in 
Denmark and Greenland have been reported pre-
viously [23,32]. In addition, data regarding whether 
alendronate was prescribed because of fracture or 
as prophylactic treatment would have been pre-
ferred but was not obtainable.

Alendronate is the only available antiosteoporotic 
medication in Greenland, making it feasible as 
a proxy for antiosteoporotic treatment in 
Greenland. In Denmark, some patients are treated 
for osteoporosis with other medications than those 
included in our data extraction, e.g. zoledronic acid. 
Zoledronic acid is also used to treat Paget’s Disease, 
and it would be impossible to distinguish whether it 
was explicitly used against osteoporosis in our data 
extraction. For this reason, the actual number of 
patients treated in Denmark may be slightly higher 
than our estimate.

We included the most recent available data on anti-
osteoporotic treatment. However, the data covers dif-
ferent periods of time. In Greenland, the data included 
patients with an active prescription of alendronate at 
the time of data extraction (September 21st, 2021), 
while data from Denmark included patients who pur-
chased antiosteoporotic treatment throughout 2020. 
Still, we consider our data valid for providing 
a comparative view of treatment frequency.

Regarding hip fractures, our data was limited by 
the lack of information on whether a low or high 
impact trauma led to the fracture and thus if the 
fracture was diagnostic for osteoporosis. However, 
hip fractures in old age are mainly osteoporotic, and 
the comparative data of similar groups between the 
two countries include the same limitations in both 
groups, thus justifying the comparison. Finally, an 
important limitation was the relatively small study 
population in Greenland, limiting the statistical 
strength, especially in the older age groups. Life 
expectancy is ten years shorter in Greenland than 
in Denmark, and more osteoporosis and fractures 
are expected in an older population, which should 
be taken into account in the comparison.

In conclusion, the prevalence of treated osteoporosis 
was four times lower among the general population in 
Greenland than in Denmark, while the incidence of hip 
fractures was similar between the two countries. Our 
results suggest that osteoporosis is undertreated and 
may be underdiagnosed in Greenland, and a national 
strategy for diagnosing and treating osteoporosis is 
desirable.
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