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Polypharmacy and potential drug-drug
interactions among Greenland’s care home
residents

Nadja Albertsen"=, Tine Gjedde Sommer, Thomas Mikkel Olsen, Anna Prischl,
Hans Kallerup and Stig Andersen

Abstract

Background: As lifetime expectancy in Greenland is steadily increasing, so is the proportion
of elderly Greenlanders. Old age is associated with polypharmacy, and in this study, we aim to
describe the prevalence and characteristics of polypharmacy among the care home residents
in Greenland.

Methods: Eight care homes in Greenland were visited between 2010 and 2016. Questionnaires
including information on prescribed medication and comorbidities were collected and
analyzed. Drugs were categorized according to Anatomical Therapeutic Chemical (ATC)
category, and potential drug-drug interactions (pDDIs) were assessed using the Danish
Interaction Database. Polypharmacy was defined as five or more prescribed drugs.

Results: All 244 eligible residents were included in the study. The median number of
prescribed drugs per resident was six, and women were prescribed more drugs than men
(median six versus five]. More than 60% of all residents fulfilled the criteria for polypharmacy.
The residents in the polypharmacy group had a higher body mass index (26.9 versus 24.3) and
more chronic diseases (median two versus one), and more often pulmonary (14% versus 1%) or
endocrine disease (22% versus 2%) than in the non-polypharmacy group. The most prescribed
drugs belonged to ATC category N (nervous system, 78% of the residents). Finally, pDDIs were
found among 61% of the residents and were more common in the capital (77%]), which also
had the highest proportion of residents with polypharmacy (77%].

Conclusion: This is the first study to describe the patterns of polypharmacy and pDDIs among
the elderly in care homes in Greenland. Our findings indicate that polypharmacy is as common
in Greenland as elsewhere in the Western world, but there are local differences in the
prevalence.

Plain Language Summary
Polypharmacy among the elderly in care homes in Greenland

The lifetime expectancy of the Greenlandic population is increasing, and so is the number
of elderly Greenlanders. Previous studies have shown that the elderly have a higher risk
of being treated with five drugs or more which is called polypharmacy. Polypharmacy can
cause unwanted interactions and side effects. In this study, we examine the characteristics
of the residents in Greenlandic care homes belonging to this group.

Using questionnaires, we gathered information from 244 residents from care homes in
eight different towns and settlements in Greenland. Data included types of medication
prescribed to the resident, age, gender, cause of stay, and medical history, which allowed
us to compare the results between genders and towns.

We found that among 244 residents, more than half of all residents were prescribed five or
more different drugs, and women were generally prescribed more drugs than men. Those
prescribed five or more drugs had a higher body mass index and more diseases than those
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prescribed fewer drugs. We also found that certain types of medication, mainly painkillers,
were the most prescribed. Finally, residents in the care home in Greenland’s capital Nuuk
were more often prescribed five or more drugs than elsewhere in Greenland, indicating

local differences in Greenland.

Our results give an essential insight into the health and medication of the most fragile
elderly in Greenland. Polypharmacy seems to be as common here as elsewhere in the

Western world and is a point of focus.

Keywords: aging, Arctic, care homes, drugs, drug-drug interactions, elderly, Greenland,

medication, polypharmacy
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Background

As life expectancy is increasing worldwide,! so is
the number of long-term care recipients in most
high-income countries.? In fact, higher age is a
strong predictor for admission to long-term care
facilities.? Old age is associated with a higher risk
of multimorbidity and polypharmacy,* as multi-
ple conditions often require complex medical
treatments.>>® Treatment with multiple drugs
may, however, not always be beneficial, as polyp-
harmacy among the elderly is associated with
higher mortality,” morbidity, and adverse events
such as falls,® hospitalizations, adverse drug reac-
tions,*1% and drug—drug interactions (DDIs).411

The prevalence of polypharmacy defined as five
or more drugs varies between Western countries.
In the SHELTER study, spanning the Czech
Republic, England, Finland, France, Germany,
Italy, and the Netherlands, 50% of care homes
residents were prescribed 5 to 9 drugs and 24%
were prescribed 10 or more drugs.!? In Spain,
77% of 326 care home residents were prescribed
five drugs or more!? and in Sweden, 65% of nurs-
ing home residents in Gothenburg was prescribed
10 or more drugs.!* Finally, 32% of care homes
residents from 147 homes in the United Kingdom
were prescribed 10 or more drugs in 2017.15

In Greenland, life expectancy has increased with
almost 10 to 67.5years for men and almost 6 to
73.0years for women during the past 42years!¢
and the proportion of residents in Greenland
aged 70years or older is expected to have
increased by 77% by 2050.17-18 Currently, approx-
imately one in seven of the population aged
55years or older live in an institution,!® and there
are waiting lists for both care homes and houses

or apartments assisted

Greenland.!®

offering living in

The elderly part of the population has increas-
ingly become a point of focus in Greenland?° and
the authors of this article recently described the
characteristics of the residents in care homes in
Greenland.?! Here we aim to detail the preva-
lence and characteristics of polypharmacy and
potential drug—drug interactions (pDDIs) among
the residents in care homes in Greenland.

Methods

Study population

Greenland is the world’s largest island and home
to a population of 56,000, of which 53% are men.
Almost one-third of the total population lives in
the capital Nuuk, whereas the rest live in towns
and settlements along the western, eastern, and
southern coast of Greenland.??

Health care is public and free for all with a perma-
nent address in Greenland, including vaccina-
tions and prescription medicine. The hospital in
Nuuk offers specialized forms of diagnostics and
care, while more advanced diagnostics or care are
possible by transfer outside of Greenland. Outside
the capital, all larger towns have health care cent-
ers offering some in-hospital treatment and minor
surgery, and smaller towns and settlements have a
health care station operated by a nurse or a health
care worker.

Care homes are found in most towns and settle-
ments in Greenland. The towns of Nuuk,
Sisimiut, Ilulissat, Qaqortoq, Upernavik, Tasiilaq,

journals.sagepub.com/home/taw
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Narsaq, and Nanortalik were included in this
study based on accessibility for the researchers
and to represent towns of different sizes and
locations.

The inclusion criterion for participation was resi-
dency in the care home at the time of visit, and
there were no exclusion criteria.

Study design and questionnaires

The study was designed and conducted as
described elsewhere.?! The inclusion criterion
was residency in one of the visited care homes at
the time of study and there were no exclusion cri-
teria. Questionnaires were filled out on-site by a
member of the homes’ regular care staff after
instruction from the visiting researchers. The res-
idents did not participate in the filling out of
questionnaires, except in one home where the
resident and researcher completed the question-
naire with the care staff assisting. Questionnaires
were written and filled out in Danish, and no
medical records from hospitals or clinics were
accessed. In accordance with the approval from
the Ethics Committee for Medical Research in
Greenland, informed consent from the residents
was waived when they were not directly involved
in the filling out of the questionnaire. When they
were directly involved, verbal informed consent
in Greenlandic was obtained.

Questionnaires included names of currently pre-
scribed drugs, diagnoses, age, gender, date of birth,
date and cause of admission to the care home,
smoking-status, use of alcohol, height, weight, and
functional level measured with the Barthel Index
(BI) based on activities of daily living (ADL). The
part of the questionnaire including demographical
data was developed by the authors and has not
been validated. The BI used in the questionnaire is
a Danish version made in 2006,22 which was
obtained from the Department of Geriatrics at
Aalborg University Hospital in 2001 where it is
used in the everyday clinical routine. BI is a vali-
dated method to assess ADL.2425 The full ques-
tionnaire can be found in Appendix 1.

The questionnaires did not provide information
on cause or date of prescription, dose, or regular-
ity of prescribed drugs. Therefore, the total num-
ber of stated medications are counted in this
study.

Polypharmacy was defined as 5 or more drugs
taken concurrently and excessive polypharmacy
as 10 or more drugs taken concurrently. These
definitions are in keeping with the literature!0:26
and residents were grouped in a non-polyphar-
macy or polypharmacy group accordingly. The
non-polypharmacy group includes residents pre-
scribed zero drugs as this definition has been used
in other literature concerning polypharmacy in
care homes.!%13

Drugs were sorted by first-level Anatomical
Therapeutic Chemical (ATC) category and med-
ication class. To determine pDDIs, all residents’
lists of prescribed drugs were assessed using the
Danish Interaction Database (DID),2” which
identifies and classifies pDDIs as minor (green),
moderate (orange), or major (red). According to
the DID, minor interactions are without clinical
consequence, drug combinations with moderate
interactions should be applied only with certain
precautions, and drug combinations with major
interactions should be avoided due to high risk of
clinical consequences or lack of documented
effect.?”

For analysis, age at admission was calculated as
the difference between date of birth and date of
admission and body mass index (BMI) was calcu-
lated using weight in kilograms divided by height
in meters squared. Diagnoses and cause of admis-
sion were grouped based on affected organ system
(e.g. ‘cardiovascular’ or ‘urogenital’) or by theme
(e.g. ‘social’ or ‘unknown’) if the stated diagnosis
was unspecific or unclear. The International
Statistical Classification of Diseases and Related
Health Problems (ICD) codes?® were not stated in
the participants’ records and therefore not used.

The number of residents in a single care home
ranged between 14 and 64, and to ensure ano-
nymity of the residents when comparing loca-
tions, results were grouped by the size of the town
of the care home. Consequently, towns were
grouped as the ‘capital’ (Nuuk), ‘major’ towns
with more than 3000 residents (Sisimiut,
Qagortogq, Ilulissat), or ‘minor’ towns (Upernavik,
Tasiilaq, Narsaq, Nanortalik).

Statistics
Data were entered in EpiData v4.6.0.2 (EpiData
Association, Odense, Denmark) and analyzed in

journals.sagepub.com/home/taw
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Table 1. ATC categories and fraction of residents prescribed at least one drug belonging to that category.

ATC category N (% of all residents)

A Alimentary tract and metabolism 158 (64.8)

B Blood and blood-forming organs 100 (41.0)

C: Cardiovascular system 160 (65.6)

D Dermatologicals 9(3.7)

G Genito-urinary system and sex hormones 9(3.7)

H Systemic hormonal preparations, excluding sex hormones and 6(2.5)
insulin

J: Anti-infectives for systemic use 10 (4.1)

Ls Anti-neoplastic and immunomodulating agents 5(2.1)

M: Musculoskeletal system 50 (20.5)

N: Nervous system 190 (77.9)

P: Anti-parasitic products, insecticides, and repellents 16 (6.6)

R: Respiratory system 36 (14.8)

S: Sensory organs 7(2.9)

V: Various 4(1.6)

ATC: Anatomical Therapeutic Chemical.

STATA/MP16 (StataCorp LLC, College Station,
TX, USA).

Prevalence rates were calculated as percentages
of the total study population. Variables were
tested for normality using QQ-plots. The varia-
bles were found to be nonparametric and are
described using medians and interquartile ranges

(IQR).

Wilcoxon rank sum (noncategorical data) and
Pearson’s chi-square test (categorical data) were
used to test for statistical difference between two
groups. A p value of less than 0.05 was considered
statistically significant.

Results

A total of 244 residents were included in the study
(100% of eligible residents). Women accounted
for 62% of the study population. The median age
was 77years, and 9% of the population were
85 years or older.

The median number of prescribed drugs was six.
Women were prescribed a higher number of
drugs than men (a median of six versus five drugs,
$»<0.01). A total of 12 residents (5%) were not
prescribed any drugs, whereas 154 residents
(63%) were prescribed five or more drugs. Among
these, 33 residents were prescribed at least 10
drugs, corresponding to 21% of the polyphar-
macy and 14% of the total study population.

The most prescribed drugs were those belong-
ing to ATC category N (nervous system, 78%
of all residents), followed by ATC category C
(cardiovascular system, 66%), and ATC cate-
gory A (alimentary tract and metabolism, 65%)
(Table 1).

Categorizing the study population as being either
in the non-polypharmacy or the polypharmacy
group, we found that the latter included 154 resi-
dents (63% of all residents) and markedly more
females than the non-polypharmacy group
(»p=0.03) (Table 2). We found no differences in

journals.sagepub.com/home/taw
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Table 2. Characteristics of residents in the nonpharmacy and the polypharmacy groups shown as fractions (%)

or as median and IQR.

Non-polypharmacy Polypharmacy Total
Age at time of study 76 (69-82) 77 (70-83) 77 (70-82)
Age at admission 72 (65-79) 75 (67-79) 74 (66-79)
Male (%) 42 (46) 50 (54) 92 (38]
Female (%) 48 (32) 104 (68])* 152 (62)
Number of drugs 3(1-4) 7 (6-9) 6 (3-8)
Bl 13 (7-17) 13 (5-17) 13 (6-17)
BMI 24.3(20.6-28.3) 26.9 (21.9-32.8)* 25.6 (21.3-31.0)
Capital (%) 15 (23) 49 (77)*a 64 (26)
Major town (%) 44 (43) 58 (57] 102 (42)
Minor town (%) 31 (40) 47 (60) 78 (32)
Number of chronic diseases 1(1-1) 2 (1-2)** 2(1-2)
Smoking-status (%)
N =237
Nonsmoker 17 (20) 58 (38)** 75 (32)
Previous smoker 13 (15) 43 (29)* 56 (24)
Smoker 56 (65) 50 (33)** 106 (45)
Alcohol intake, drinks/week (%)
N =234
None 36 (42) 72 (48) 108 (46)
0-7 39 (46) 66 (44) 105 (45)
More than 7 10 (12) 11(7) 211(9)

BMI, body mass index.

aThe proportion of residents with polypharmacy in the capital compared with major and minor towns.

*p<0.05; **p<0.01.

age at admission or time of study, BI score, or
length of stay between the two polypharmacy
groups. However, we found a higher proportion
of residents with polypharmacy in the capital than
in the major (»p=0.01) and minor (» =0.04) towns
(Table 2). We also found that residents with poly-
pharmacy had a higher BMI (p=0.03) and more
chronic diseases (p=0.006) than those without
(Table 2).

The polypharmacy group included more resi-
dents with pulmonary disease (»p=0.001) and

endocrine disorders (»p<<0.001) than the non-
polypharmacy group (Table 3).

There were no differences between the two groups
regarding causes of admission, but we found hyp-
notics, antihypertensives, laxatives, proton pump
inhibitors (PPIs), and analgesics, including non-
steroid anti-inflammatory drugs (NSAIDs), par-
acetamol, and morphine or morphine-like drugs
(all p<0.001) to be more common in the polyp-
harmacy group than the non-polypharmacy group
as detailed in Table 4.

journals.sagepub.com/home/taw
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Table 3. Causes of admission and comorbidities.

Non-polypharmacy
n (% of group, N=90)

Polypharmacy
n (% of group, N=154)

Total
n (% of all residents,

Cause of admission

Dementia 28 (31) 34 (22) 62 (25)
Stroke 15 (17) 32(21) 47 (19)
Social causes 10 (11) 17 (11) 27 (11)
Unknown/none stated 9 (10) 17 (1) 26 (11)
Musculoskeletal disease 8(9) 15 (10) 23 (9)
Neurological disease 7 (8) 14 (9) 21(9)
Mental illness 4 (4) 12 (8) 16 (7)
Old age 6 (7) 8 (5) 14 (6)
Comorbidities
Stroke 22 (24) 53 (34] 75 (31)
Dementia 33 (37) 39 (25) 72 (30)
Musculoskeletal disease 20 (22) 43 (28) 63 (26)
Cardiovascular disease 21 (23) 32 (21) 53 (22)
Endocrine disorders 2(2) 34 (22)** 36 (15)
- Diabetes 1(1) 18 (12)** 19 (8)
- Osteoporosis 101) 13 (8)* 14 (6)
Neurological disease 9 (10) 25 (16) 34 (14)
Mental illness 12 (13) 21 (14) 33 (14)
Eye disease 10 (11) 13 (8) 23 (9)
Pulmonary disease 101) 21 (14)** 22(9)
Unknown/none stated 10 (11) 10 (6) 20 (8)
Urogenital disease 6 (7) 13 (8] 19 (8]
Gastrointestinal disease 4 (4) 12 (8) 16 (7)
Cancer 2(2) 12 (8) 14 (6)

Only groups comprising at least 5% of all residents are shown.

*p < 0.05; **p < 0.01.

DDIs were found among 149 residents (61%), of
which 127 (85%) were in the polypharmacy
group. Among these, 126 residents had minor
pDDIs, 98 had moderate pDDIs, and 2 had

major pDDIs. The median number of pDDIs for
all residents was one (two in the polypharmacy
group) and the highest number of pDDIs identi-
fied in a single prescription list was 11. The most

journals.sagepub.com/home/taw
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Table 4. Medication classes.

Non-polypharmacy Polypharmacy Total
n (% of group, N=90)  n (% of group, N=154) n (% of all residents,
N=244)
Medication

Any analgesic 26 (29) 119 (77)** 145 (59)
- Paracetamol 24 (27) 106 (69)** 130 (53)
- Morphine or morphine-like 4 (4) 45 (29)** 49 (20)
- NSAIDs 2(2) 18 (12)** 20 (8)
Antihypertensives 37 (41) 103 (67)** 140 (57)
- Diuretics 18 (20) 77 (50)** 95 (39)
Antidepressants 22 (24) 55 (3¢6) 77 (32)
Laxatives 11(12) 65 (42)** 76 (31)
PPI 13 (14) 61 (40)** 74 (30)
Antipsychotics 15(17) 44 (29) 59 (24)
Hypnotics 5 (6) 39 (25)** 44.(18)
Anxiolytics 5 (6) 19 (12) 24 (10)

Only groups containing at least 5% of all residents are shown.

*p < 0.05; **p <0.01.

common pDDIs are shown in Table 5. The
pDDIs were more common in the capital than in
major (p=0.002) and minor towns (p=0.02)

(Figure 1).

Discussion

This article describes prescribed drugs and pDDIs
among the residents in care home in Greenland
and details the residents with polypharmacy.

The number of prescribed drugs per care home
resident were six in our study, which is in the
lower range compared with other countries. A
review from 2014 including 44 studies from
long-term care facilities found the median num-
ber of drugs to range between 4 and 14,5 and a
study from 2019 found a median of 10 prescribed
drugs among residents in aged care facilities in
Australia.?® Similarly, the prevalence of both
polypharmacy (63%) and excessive polyphar-
macy (14%) is within the middle and lower
range, as an international cross-sectional study
from Europe!? and two reviews!%30 have found

the prevalence of polypharmacy to range from
26.3% to 91.2% and nine to 65% for excessive
polypharmacy using the same definitions as us.

The reason for the relatively low number of pre-
scribed drugs needs to be explored further.
However, it may be speculated that it relates to
Greenland mainly consisting of small communi-
ties with only a few doctors, as the number of pre-
scribers has been found to have a positive
association with the number of prescribed drugs
among care home residents.!43! In addition,
recent hospital discharge®!3 has been found to
correlate positively with the number of pre-
scribed drugs, and as the only hospital in
Greenland is located in Nuuk, care home resi-
dents outside of the capital are often treated
locally by their regular physicians. It could also
be speculated that residents outside of the capital
may be underdiagnosed and therefore under-
treated due to lack of access to advanced diagnos-
tics, and the Charlson comorbidity index (CCI)
score has been found to be positively correlated
with the number of prescribed drugs.%32 However,

journals.sagepub.com/home/taw
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Table 5. The most common pDDls.

Drugs involved (ATC code)

Prevalence
among residents
with pDDls, n (%)

Possible consequence according
to the DID?7

Minor pDDI 1. Paracetamol (NO2BE) and 1.26 (17) 1. One review has shown reduced
amlodipine (CO8CAQ1) antihypertensive effect of
amlodipine.
2. Paracetamol (NO2BE) and 2.25(17) 2. One reported case of
simvastatin (C10AAQ1) hepatotoxicity.
3. Paracetamol (N02BE) and 3.21(14) 3. One study has shown reduced
iron with vitamin C (BO3AA02) effect of paracetamol.
Moderate pDDI 1. Paracetamol (N02BE) and 1.18(12) 1. One study found an increased
ibuprofen (MO1AEQ1) odds of acute kidney damage
among children.
2. Enalapril (C09AA02) 2.17 (11) 2. Increased risk of Triple
and bendroflumethiazide Whammy' and therefore kidney
(CO3ABO1) failure.
3. Amlodipine (CO8CA01) and 3.12(8) 3. Amlodipine inhibits the

Major pDDI

simvastatin (C10AA01)

1. Ibuprofen (MOTAEQ1) and
warfarin (BO1AAQ3)

2. Estrogen (GO3CAO03) and
carbamazepine (NO3AF01)

1.1(1)

2.1(1)

metabolism of simvastatin.

1. Increased risk of
gastrointestinal bleeding.

2. Carbamazepine increases the
clearance of estrogen.

ATC: Anatomical Therapeutic Chemical; pDDI: potential drug-drug interactions; DID: Danish Interaction Database.

Polypharmacy and pDDIs by town
size
100%

75%
50%
25%

0%
Capital Major towns Minor towns
W Residents with polypharmacy with pDDlIs
H Residents without polypharmacy with pDDlIs
Residents with polypharmacy without pDDIs
Residents without polypharmacy without pDDlIs

Figure 1. pDDls in the non-polypharmacy and polypharmacy groups by town size.

SHELTER study including data from eight
European countries,!? and lower than among care
home residents in the northern part of Denmark,

the number of chronic diseases per resident in our
study were similar to those found in the general
Swedish population in 201033 and in the

8 journals.sagepub.com/home/taw
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where 62% of the residents with polypharmacy
have five to nine comorbidities.!!

Tests for associations were not applied in our study
due to the limited sample size. We did, however,
find that the residents in the polypharmacy group
consisted mainly of women, had more chronic dis-
eases, particularly pulmonary disease and endo-
crine diseases, and had a higher BMI. Chronic
diseases and BMI are associated with polyphar-
macy in other populations,’-%11-12:33:34 yyhereas the
gender association is inconsistent.>12 However,
women, also in the highest age groups, are more
commonly prescribed antihypertensives than men
in Greenland,3> as well as medication targeting
chronic obstructive pulmonary disease (COPD).3¢
It could be speculated that diagnoses are missed
due to challenges in access to health care in some
areas in Greenland, but a study from 2012 found
that both men and women in Greenland are fre-
quent users of the primary health care system,
especially those older than 60years.3” Thus, the
gender difference may relate to different patterns
in disease burden causing differences in drug use.

We found a higher prevalence of pulmonary dis-
ease in the polypharmacy group (14% wversus 1%).
Polypharmacy has been found to be more com-
mon among patients with COPD than those
without in other studies,38:39 and several diseases
may impact the prevalence of pulmonary diseases
in Greenland. For one, smoking, although not
heavy smoking, is common in Greenland with
more than half of the population being daily
smokers*%-4!l and COPD seems to be underdiag-
nosed.3¢ Furthermore, tuberculosis was common
in Greenland in the first half of the 20th century
and declined until the mid-90s when the country
experienced anewrise inincidence.*2 Tuberculosis
has been shown to cause impaired lung function
post-treatment in some patients,*3#* and this may
be an underlying contributor to some of pulmo-
nary morbidities found among the care home
residents in Greenland.

It has previously been speculated that dementia
may be underdiagnosed among care home resi-
dents in Greenland, as the prevalence of diagnosed
dementia is lower among care home residents in
Greenland than in comparable studies from
Europe.?! We found that 25% of the residents with
polypharmacy had been diagnosed with dementia
versus 37% in the non-polypharmacy group. The
difference was not statistically significant (p=0.06),

but other studies have found that dementia and
cognitive impairment are inversely associated with
polypharmacy in care facilities.!%-1245 However,
one of these studies only found a lower prevalence
of polypharmacy among residents with dementia
after excluding anti-dementia medication.*> Our
study shows the same trend, although the reason
for this is unclear — it could be due to residents
having difficulties expressing symptoms?*® or pre-
scribers being cautious due to the risk of side
effects worsening cognitive symptoms.2°

Based on first-level ATC, the three most pre-
scribed types of drugs are the same among resi-
dents with polypharmacy in Greenland as found
elsewhere, namely, medication for the cardiovas-
cular system (C), alimentary tract and metabo-
lism (A), and the nervous system (N).!1:46 This
corresponds with cardiovascular diseases being
among the most common comorbidities among
the elderly in Greenland, as well as musculoskel-
etal diseases, which often requires pain medica-
tion included in ATC N.47

Potential DDIs are difficult to compare across
nations as the systems may differ in their assess-
ment method and precision.4%:4% We found a total
of 226 pDDIs, most of them minor and most
found in the polypharmacy group. Almost two-
thirds of the entire study population had one or
more pDDIs, and as adverse drug interactions
have been found to increase the risk of hospitali-
zation,?® falls with hip fractures,?! toxicity and
side effects,>2 pDDIs are an important issue in all
populations.

In our study, the findings from the capital differed
slightly from those from the rest of Greenland.
We found a higher percentage of residents with
polypharmacy than elsewhere in Greenland,
which may partly be explained by the residents in
the capital having a higher number of chronic dis-
eases when compared with major, but not minor
towns. In addition, the residents in Nuuk are
younger than in the rest of the country,?! and,
although it may seem counterintuitive, age among
care home residents has been found to be inversely
associated with polypharmacy.!® The reason for
this could be induced by deprescribing when life
expectancy is limited. Furthermore, it may relate
to the fact that Nuuk hosts the referral hospital
for Greenland and younger patients with severe
disabling disease are more likely to be transferred
to Nuuk for specialized treatment and care.?2
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Strengths and limitations

Strengths

The study was nationwide, included 100% of eli-
gible participants in the visited towns, and
included residents from care homes of different
sizes and locations. The simple design of the
study allowed us to implement it with a minimum
of inconvenience and a high degree of uniformity
and the questionnaires were filled out by staff
who knew the residents well.

Limitations

The questionnaires were written and filled out in
Danish. Danish was not the first language of all
care staff members contributing to the study,
but it is used in most public workplaces in
Greenland. Also, the BI is not regularly used in
care home settings in Greenland and some mem-
bers of the care staff may not have had prior
training in using the BI. However, systematic
differences are not likely as similar instructions
were given by the research staff in all care homes
prior to filling out the questionnaires and the
researchers were available for questions during
the evaluations.

Furthermore, the gathered information on pre-
scribed medication did not include indication
or doses, nor if the drug was to be taken regu-
larly, on different days or pro re nata. This
excludes us from assessing both whether the
residents were prescribed potentially inappro-
priate medications (PIMs) and actual conse-
quences of pDDIs. We lacked information on
medication prescribed at the time of admission,
which would have allowed us to assess the inci-
dence of polypharmacy and changes of pre-
scriptions or prescription patterns during care
homestays.

We chose not to perform adjusted analyses to
identify risk factors for polypharmacy and pDDIs
due to the limited sample size. This could be con-
sidered in future, larger studies.

Finally, the care homes were visited over a
period of several years. Both prescribing and
deprescribing habits and the characteristics of
the residents may have changed since the first
data collections and should be considered in
future studies.

Conclusion

This study is the first to investigate the prevalence
and characteristics of polypharmacy among resi-
dents in Greenlandic care homes covering two-
thirds of the country. Findings are comparable
with studies conducted in care facilities in Western
parts of the world, suggesting that health care
professionals in Greenland face similar challeng-
ing and complex tasks of prescribing and depre-
scribing medication to the elderly and chronically
ill as in many Western countries.

Our findings need to be extended with in-depth
data on whether the residents in Greenlandic care
homes are provided the appropriate medical
treatment for their illnesses, as polypharmacy, as
well as non-polypharmacy, can be either appro-
priate or inappropriate. Further studies are war-
ranted to clarify this, while our findings provide a
point of focus among the elderly in Greenland.

Ethics approval and consent to participate

The study was conducted in accordance with the
Helsinki Declaration. The study was approved by
The Ethics Committee for Medical Research in
Greenland (ID: 2009-8). In accordance with this
approval, informed consent was waived when
there was no direct contact to the residents.
Informed consent in Greenlandic was obtained in
one care home, in which direct contact to the resi-
dents was made.

Consent for publication
Not Applicable.

Author contributions
Nadja Albertsen: Formal analysis; Investigation;
Writing — original draft.

Tine Gjedde Sommer: Investigation; Writing —
review & editing.

Thomas Mikkel Olsen: Investigation; Writing
— review & editing.

Anna Prischl: Investigation; Writing — review &
editing.

Hans Kallerup: Investigation; Writing — review
& editing.

Stig Andersen: Conceptualization; Formal
analysis; Investigation; Methodology; Project
administration; Resources; Supervision; Writing
— review & editing.

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

N Albertsen, TG Sommer et al.

ORCID iD
Nadja Albertsen
-6774-9492

https://orcid.org/0000-0002

Acknowledgements

We thank the residents and staffin the Greenlandic
care homes for their willing participation. We also
thank Pernille O. Lassen, MD, for presenting
preliminary data on conferences, and the late
Professor Peter Laurberg, who contributed to the
conception of the idea for the project in a small
plane over the Greenlandic icecap in 2001.

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: The project was
supported by Karen Elise Jensen foundation and
the Health Research Council in Greenland.

Conflict of interest statement

The authors declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Availability of data and materials

The data set used during the current study is
available from the corresponding author on rea-
sonable request.

Supplemental material
Supplemental material for this article is available
online.

References
1. WHO. Life expectancy increased by 5 years since
2000, but health inequalities persist, https:/www.
who.int/news/item/19-05-2016-life-expectancy-
increased-by-5-years-since-2000-but-health-
inequalities-persist (accessed 21 September
2021).

2. OECD. Long-term care resources and utilisation:
long-term care recipients, https://stats.oecd.
org/index.aspx?queryid=30143 (accessed 21
September 2021).

3. Betini RSD, Hirdes JP, Lero DS, ez al. A longitudinal
study looking at and beyond care recipient health
as a predictor of long term care home admission.
BMC Health Serv Res 2017; 17: 709.

4. Guthrie B, Makubate B, Hernandez-Santiago V,
et al. The rising tide of polypharmacy and drug-

10.

11.

12.

13.

14.

15.

16.

drug interactions: population database analysis
1995-2010. BMC Med 20155 13: 74.

. Jokanovic N, Tan ECK, Dooley MJ, et al.

Prevalence and factors associated with
polypharmacy in long-term care facilities: a
systematic review. ¥ Am Med Dir Assoc N 2015;
16: 535.el-el2-535.el-el2.

Bronskill SE, Gill SS, Paterson JM, ez al.
Exploring variation in rates of polypharmacy
across long term care homes. J Am Med Dir Assoc
2012; 13: 309.e15-321.el5.

Leelakanok N, Holcombe AL, LLund BC, ez al.
Association between polypharmacy and death: a
systematic review and meta-analysis. ¥ Am Pharm
Assoc (2003) 20175 57: 729-738.

Hamza SA, Adly NN, Abdelrahman EE, ez al.
The relation between falls and medication

use among elderly in assisted living facilities.
Pharmacoepidemiol Drug Saf 2019; 28: 849-856.

Davies EA and O’Mahony MS. Adverse drug
reactions in special populations — The elderly. Br
F Clin Pharmacol 2015; 80: 796-807.

Wastesson JW, Morin L, Tan ECK, ez al.

An update on the clinical consequences of
polypharmacy in older adults: a narrative review.
Expert Opin Drug Saf 2018; 17: 1185-1196.

Astorp J, Gjela M, Jensen P, er al. Patterns and
characteristics of polypharmacy among elderly
residents in Danish nursing homes. Futur Sci OA
2020; 6: FSO590.

Onder G, Liperoti R, Fialova D, ez al.
Polypharmacy in nursing home in Europe: results
from the SHELTER study. ¥ Gerontol A Biol Sci
Med Sci 2012; 67: 698-704.

Cadenas R, Diez MJ, Fernandez N, et al.
Prevalence and associated factors of
polypharmacy in nursing home residents: a cross-
sectional study. Int ¥ Environ Res Public Health
20215 18: 1-10.

Bergman A, Olsson ], Carlsten A, ez al.
Evaluation of the quality of drug therapy among
elderly patients in nursing homes. Scand ¥ Prim
Health Care 2007; 25: 9—-14.

MacRae C, Henderson DA, Mercer SW,

et al. Excessive polypharmacy and potentially
inappropriate prescribing in 147 care homes: a
cross-sectional study. BYGP Open 20215 5: 0167.

Statistics Greenland. Middellevetid 5-ars

grundlag efter type, bosted, fodested, ken og tid.
PxWeb, https://bank.stat.gl/pxweb/da/Greenland/
Greenland__BE__BE10__ BE20/BEXDT5A.px/

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw
https://orcid.org/0000-0002-6774-9492
https://orcid.org/0000-0002-6774-9492
https://www.who.int/news/item/19-05-2016-life-expectancy-increased-by-5-years-since-2000-but-health-inequalities-persist
https://www.who.int/news/item/19-05-2016-life-expectancy-increased-by-5-years-since-2000-but-health-inequalities-persist
https://www.who.int/news/item/19-05-2016-life-expectancy-increased-by-5-years-since-2000-but-health-inequalities-persist
https://www.who.int/news/item/19-05-2016-life-expectancy-increased-by-5-years-since-2000-but-health-inequalities-persist
https://stats.oecd.org/index.aspx?queryid=30143
https://stats.oecd.org/index.aspx?queryid=30143
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE10__BE20/BEXDT5A.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE10__BE20/BEXDT5A.px/table/tableViewLayout1/

THERAPEUTIC ADVANCES in

Volume 13

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

table/tableViewLayoutl/ (accessed 21 September
2021).

Statistics Greenland. Befolkningen 1. januar
efter fodested, ken, alder og tid. PxWeb, https://
bank.stat.gl/pxweb/da/Greenland/Greenland__
BE__ BEO1__ BE0120/BEXSTA.px/table/
tableViewLayoutl/ (accessed 21 September
2021).

Statistics Greenland. Befolkningsfremskrivning
2019 efter fremskrivning, omréde, alder,
fodested, tid og ken. PxWeb, https://bank.stat.gl/
pxweb/da/Greenland/Greenland__BE__BEO1__
BE0150/BEXP19.px/table/tableViewLayout1/
(accessed 21 September 2021).

Nortoft K, Bjerregaard P, Hounsgaard L,

et al. AEldre menneskers liv og helbred i
Gronland [The life and health of elderly people
in Greenland], https:/www.sdu.dk/da/sif/
rapporter/2019/aeldre_menneskers_liv_og
helbred_i_groenland (2019, accessed 13 May
2021).

Groenlands Selvstyre. Aldre i fremtidens
Gronland [The elderly in future Greenland].
https://docplayer.dk/4557752-Aeldre-i-
fremtidens-groenland.html (2012, accessed 21
September 2021). Danish

Albertsen N, Olsen TM, Sommer TG, et al. Who
lives in care homes in Greenland? A nationwide
survey of demographics, functional level,
medication use and comorbidities. BMC Geriatr
2021; 21: 500.

Niclasen B and Mulvad G. Health care
and health care delivery in Greenland. Inz ¥
Circumpolar Health 20105 69: 437-447.

Maribo T, Lauritsen JM, Waehrens E, ez al.
[Barthel Index for evaluation of function: a
Danish consensus on its use]. Ugeskr Laeger 2006;
168: 2790-2792.

Collin C, Wade DT, Davies S, et al. The Barthel
ADL index: a reliability study. Int Disabil Stud
1988; 10: 61-63.

Sainsbury A, Seebass G, Bansal A, er al.
Reliability of the Barthel Index when used
with older people. Age Ageing 2005; 34:
228-232.

Masnoon N, Shakib S, Kalisch-Ellett L, ez al.
What is polypharmacy? A systematic review of
definitions. BMC Geriatr 2017; 17: 230.

Danish Medicines Agency. Interaktionsdatabasen.
dk, http://www.interaktionsdatabasen.dk/
(accessed 21 September 2021).

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

WHO. International statistical classification of
diseases and related health problems (ICD),
https://www.who.int/standards/classifications/
classifications-of-diseases (accessed 12 February
2022).

Shafiee Hanjani L, Hubbard RE, Freeman CR,

et al. Medication use and cognitive impairment
among residents of aged care facilities. Inzern Med
F2021;51: 520-532.

Khezrian M, McNeil CJ, Murray AD, ez al. An
overview of prevalence, determinants and health
outcomes of polypharmacy. Ther Adv Drug Saf
2020; 11: 2042098620933741.

Martinez KA, Linfield DT, Gupta NM, ez al.
Patient and physician factors contributing to
polypharmacy among older patients. Curr Med
Res Opin 2022; 38: 123-130.

Beloosesky Y, Nenaydenko O, Gross Nevo RF,
et al. Rates, variability, and associated factors
of polypharmacy in nursing home patients. Clin
Interv Aging 20135 8: 1585-1590.

Morin L, Johnell K, Laroche M-L, ez al. The
epidemiology of polypharmacy in older adults:
register-based prospective cohort study. Clin
Epidemiol 2018; 10: 289-298.

Rieckert A, Trampisch US, Klaafien-Mielke R,
et al. Polypharmacy in older patients with chronic
diseases: a cross-sectional analysis of factors
associated with excessive polypharmacy. BMC
Fam Pract 2018; 19: 113.

Bundgaard M, Jarbel DE, Paulsen MS, ez al.
Prevalence of the use of antihypertensive
medications in Greenland: a study of

quality of care amongst patients treated with
antihypertensive drugs. Int ¥ Circumpolar Health
2012; 71; 18834.

Nielsen LO, Olsen S, Jarbel DE, ez al. Spirometry
in Greenland: a cross-sectional study on patients
treated with medication targeting obstructive
pulmonary disease. Inr J Circumpolar Health 2016;
75: 33258.

Pedersen ML, Rolskov A, Jacobseb JL, er al.
Frequent use of primary health care service in
Greenland: an opportunity for undiagnosed
disease case-finding. Int ¥ Circumpolar Health
2012; 71: 18431.

Hanlon P, Nicholl BI, Jani BD, er al. Examining
patterns of multimorbidity, polypharmacy

and risk of adverse drug reactions in chronic
obstructive pulmonary disease: a cross-sectional
UK Biobank study. BM¥ Open 2018; 8:
e018404.

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE10__BE20/BEXDT5A.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0120/BEXSTA.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0120/BEXSTA.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0120/BEXSTA.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0120/BEXSTA.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0150/BEXP19.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0150/BEXP19.px/table/tableViewLayout1/
https://bank.stat.gl/pxweb/da/Greenland/Greenland__BE__BE01__BE0150/BEXP19.px/table/tableViewLayout1/
https://www.sdu.dk/da/sif/rapporter/2019/aeldre_menneskers_liv_og_helbred_i_groenland
https://www.sdu.dk/da/sif/rapporter/2019/aeldre_menneskers_liv_og_helbred_i_groenland
https://www.sdu.dk/da/sif/rapporter/2019/aeldre_menneskers_liv_og_helbred_i_groenland
https://docplayer.dk/4557752-Aeldre-i-fremtidens-groenland.html
https://docplayer.dk/4557752-Aeldre-i-fremtidens-groenland.html
http://www.interaktionsdatabasen.dk/
https://www.who.int/standards/classifications/classifications-of-diseases
https://www.who.int/standards/classifications/classifications-of-diseases

N Albertsen, TG Sommer et al.

39.

40.

41.

42.

43.

44.

45.

Jyrkka J, Enlund H, Korhonen M], et al.
Patterns of drug use and factors associated with
polypharmacy and excessive polypharmacy in
elderly persons: results of the Kuopio 75+ study:
a cross-sectional analysis. Drugs Aging 2009; 26:
493-503.

Viskum C, Larsen L, Hansen CB, et al.
Befolkningsundersogelsen i Grenland 2018:
Levevilkar, livsstil og helbred. Oversigt over
indikatorer for folkesundheden [The population
survey in Greenland 2018: conditions of living,
life style and health. An overview of indicators for
public health], www.sdu.dk/sif (2019, accessed 5
July 2021).

Reiss AE and Pedersen ML. Smoking among
patients in the primary health care system in
Nuuk, Greenland. Clin Nurs Stud 20145 2: 74.

Skifte TB. Tuberculosis in Greenland--still

a problem to bear in mind: development and
strategy. Int ¥ Circumpolar Health 2004; 63 (Suppl.
2): 221-224.

Byrne AL, Marais BJ, Mitnick CD, ez al.
Tuberculosis and chronic respiratory disease:
a systematic review. Int ¥ Infect Dis 2015; 32:
138-146.

Allwood BW, Maasdorp E, Kim GJ, ez al.
Transition from restrictive to obstructive lung
function impairment during treatment and
follow-up of active tuberculosis. Int ¥ Chron
Obstruct Pulmon Dis 20205 15: 1039-1047.

Kristensen RU, Nergaard A, Jensen-Dahm C,
et al. Polypharmacy and potentially inappropriate

46.

47.

48.

49.

50.

51.

52.

medication in people with dementia: a nationwide
study. ¥ Alzhetmers Dis 2018; 63: 383-394.

Liu E, Dyer SM, Whitehead C, er al. Patterns of
medication prescription by dementia diagnosis
in Australian nursing home residents: a cross-
sectional study. ¥ Pharm Pract Res 2019; 49:
33-40.

Danish Medicines Agency. Oversigt — ATC—
kode — www.medicinpriser.dk, https://www.
medicinpriser.dk/Default.aspx?id=65&letter=N
(accessed 22 September 2021).

Kuperman GJ, Bobb A, Payne TH, ez al.
Medication-related clinical decision support in
computerized provider order entry systems: a
review. F Am Med Inform Assoc 2007; 14: 29-40.

Kheshti R, Aalipour M and Namazi S. A
comparison of five common drug-drug
interaction software programs regarding accuracy
and comprehensiveness. ¥ Res Pharm Pract 2016;
5:257-263.

Hines LE and Murphy JE. Potentially harmful
drug-drug interactions in the elderly: a review.
Am F Geriatr Pharmacother 2011; 9: 364-377.

Andersen CU, Lassen PO, Usman HQU, ez al.
Prevalence of medication-related falls in 200
consecutive elderly patients with hip fractures: a
cross-sectional study. BMC Geriatr 2020; 20: 121.

Merel SE and Paauw DS. Common drug side
effects and drug-drug interactions in elderly
adults in primary care. ¥ Am Geriatr Soc 2017; 65:
1578-1585.

Visit SAGE journals online
journals.sagepub.com/
home/taw

®SAGE journals

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw
www.sdu.dk/sif
www.medicinpriser.dk
www.medicinpriser.dk
www.medicinpriser.dk
https://journals.sagepub.com/home/taw
https://journals.sagepub.com/home/taw

