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Drug use differs by care level. A cross-
sectional comparison between older
people living at home or in a nursing home
in Oslo, Norway
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Abstract

Background: Drug consumption increases with age, but there are few comparisons of drug use between old
people living at home or in a nursing home. To identify areas of concern as well as in need for quality
improvement in the two settings, we compared drug use among people aged ≥70 years living at home or in a
nursing home.

Methods: Cross-sectional observational study from Oslo, Norway. Information about drug use by people living at
home in 2012 was retrieved from the Norwegian Prescription Database. Drug use in nursing homes was recorded
within a comprehensive medication review during November 2011–February 2014. Prevalence rates and relative risk
(RR) with 95% confidence intervals were compared between uses of therapeutic groups with prevalence rates of
≥5%. Drug use was compared for the total population and by gender and age group.

Results: Older people (both genders) in nursing homes (n = 2313) were more likely than people living at home (n
= 48,944) to use antidementia drugs (RR = 5.7), antipsychotics (RR = 4.0), paracetamol (RR = 4.0), anxiolytics (RR = 3.0),
antidepressants (RR = 2.8), dopaminergic drugs (RR = 2.7), antiepileptic drugs (RR = 2.4), loop diuretics (RR = 2.3),
cardiac nitrates (RR = 2.1) or opioids (RR = 2.0). By contrast, people living in a nursing home were less commonly
prescribed statins (RR = 0.2), nonsteroidal antiinflammatory drugs (NSAIDs) (RR = 0.3), osteoporosis drugs (RR = 0.3),
thiazide diuretics (RR = 0.4), calcium channel blockers (RR = 0.5) or renin–angiotensin inhibitors (RR = 0.5). Each of
the populations had only minor differences in drug use by gender and a trend towards less drug use with
increasing age (p < 0.01).

Conclusions: Drug use by older people differs according to care level, and so do areas probably in need for quality
improvement and further research. In nursing home residents, this relates to a probable overuse of psychotropic
drugs and opioids. Among older people living at home, the probable overuse of NSAIDs and a possible underuse
of cholinesterase inhibitors and osteoporosis drugs should be addressed.
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Background
With the aging of populations, substantially more people
are living with multi-morbidity [1, 2], dementia [3] or
frailty [4]. Despite the prevalence of these conditions,
older people today live longer with fewer functional limi-
tations and disabilities than equally olds in earlier gener-
ations [5]. In Norway, it is a national priority to support
people living in their own homes as long as possible.
Based on individual needs and regardless of income, the
municipality is responsible for providing either
home-based nursing services or long-term care in a
nursing home.
Direct comparisons of morbidity between older per-

sons living at home and in nursing homes are lacking,
but cognitive impairment, neuropsychiatric symptoms,
Parkinson’s disease and stroke are all more prevalent in
nursing home residents than among those living in the
community [6]. In Norway, almost half of all deaths take
place in nursing homes [7].
Older people use more drugs than any other group, al-

though the scientific evidence for drug efficacy and
safety is limited, particularly for those older than 80
years. In Norway, people older than 67 years represent
about 15% of the population but use 45% of all prescrip-
tion drugs [8], the vast majority prescribed by general
practitioners.
Because of differences in morbidity and life expectancy

between older people living at home or in a nursing
home, it is likely that the drug use differs by care level,
for example with more symptomatic and palliative ap-
proach in the nursing home setting. It has been reported
that nursing home residents use more psychotropic
drugs and fewer cardiovascular drugs than their
age-matched peers living in the community [9–11]. Clin-
ical guidelines rarely take the clinical setting, or a pa-
tient’s multi-morbidity or limited life expectancy into
consideration. Strict adherence to guidelines may there-
fore also contribute to inappropriate polypharmacy in
older people [12]. Due to the differences in morbidity,
disability and drug use between older people residing in
nursing homes or at home, measures to improve drug
prescription practice for older people needs to be tai-
lored for the care-level setting in question. For planning
of future quality improvement studies to fit with the
clinical setting, it is therefore relevant to analyse both
differences and similarities in drug use between older
people in these two settings. This may ensure that the
most important problems in each setting will be ad-
dressed. Describing drug use patterns for older people
residing in the two settings may identify areas of con-
cern as well as in need for quality improvement, and it
may guide the focus for further research into the field.
In this study we have described the drug use in older

people living at home or in a nursing home to identify

the most pronounced differences in drug use, aiming
also to identify areas of concern as well as in need for
quality improvement of the drug use in the two settings.

Methods
We collected information about the drug use of people
aged 70 years old or older who were living at home or in
a nursing home in the Oslo municipality, Norway from
two sources.
Drug use for people living at home in 2012 (n = 48,944

people) was retrieved from the Norwegian Prescription
Database (NorPD). The NorPD contains information
about all prescription drugs dispensed at pharmacies in
Norway and covers all people living in the country, ex-
cept those living in long-term care institutions such as
nursing homes [8].
The drug use data for people living in a nursing home

were retrieved from the database of a medication review
project performed at 41 of 51 nursing homes in Oslo
municipality during November 2011–February 2014
[13]. The 41 nursing homes were representative of nurs-
ing homes in the municipality. From that project’s base-
line data (i.e., before the medication review), we
retrieved information about the drug use of the
long-term nursing home residents ≥70 years old (n =
2313) [13].
For both populations, the collected datasets included

information about the drug names and the person’s gen-
der and age group (70–79 years, 80–89 years and ≥ 90
years).
Drugs were categorized according to the Anatomical

Therapeutic Chemical (ATC) classification system [14].

Statistical analyses
The drug use prevalence rate in the population living at
home was defined as the number of people who received
at least one supply of a drug in 2012. In Norway, drugs
for chronic and stable use may be prescribed for 1 year’s
use, however dispensed at pharmacies in quantities cor-
responding to about 3 months’ use. Therefore, we calcu-
lated drug prevalence rates based on purchase data for
both 3months and 12 months. Because the prevalence
rates were almost identical, we have used the annual
drug prevalence rates for the statistical analyses for rea-
sons of feasibility.
The drug use prevalence rate in the nursing home

population was defined as the number of people who
used the drug in question at the time of the medication
review. We defined the same drug issued both regularly
and as needed (pro re nata, prn) to the same person liv-
ing in a nursing home as one prescription. This ap-
proach fits better to the data available from the general
outpatient population and it is often used in
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pharmaco-epidemiological studies based on registry data
[15].
The drug use in the two populations was compared in

STATA SE 14 (Stata Corp LP, College Station, TX) using
the relative risk (RR) with 95% confidence interval (95%
CI) and the population living at home as the reference
group. The analyses were performed also by gender and
by age group. Associations between drug use and age
group were determined using the chi-squared test for
trend in proportions or Cochran–Armitage test for trend
[16]. The level of significance was set at 0.05. We report
statistical significance with RR (95% CI). We interpreted

Table 1 Demographic characteristics of old people living at
home and in a nursing home

Demographic characteristics H (n = 48,944) NH (n = 2313)

Women, n (%) 29,326 (59.9) 1752 (76.0)

Age 70–79 years, n (%) 27,299 (55.8) 311 (13.4)

Age 80–89 years, n (%) 17,645 (36.0) 1023 (44.3)

Age 90+ years, n (%) 4000 (8.2) 979 (42.3)

H (home population), NH (nursing home population). Gender information was
missing for seven NH residents

Table 2 Drug use in older people living in a nursing home versus those living at home
Drug therapeutic group (ATC-3th
level)a

Drug use prevalence (%) Relative Risk (RR)

H (n = 48,944) NH (n = 2313) 95% CI p-value

Opioids 22.7 46.3 2.0 (2.0, 2.1) <0.01

Paracetamol 18.2 72.1 4.0 (3.9, 4.1) <0.01

Antiepileptic drugs 4.0 9.5 2.4 (2.1, 2.7) <0.01

Dopaminergic drugs 1.5 3.9 2.7 (2.2, 3.4) <0.01

Antipsychotics 4.0 17.2 4.3 (3.9, 4.8) <0.01

Anxiolytics 16.2 48.4 3.0 (2.9, 3.1) <0.01

Hypnotics/sedatives 28.6 49.2 1.7 (1.7, 1.8) <0.01

Antidepressants 11.2 31.6 2.8 (2.7, 1.8) <0.01

Antidementia drugs 2.0 11.4 5.7 (5.0, 6.5) <0.01

Cardiac glycosides 3.2 5.8 1.8 (1.5, 2.2) <0.01

Cardiac nitrates 7.5 15.4 2.1 (1.9, 2.3) <0.01

Loop diuretics 14.0 31.7 2.3 (2.1, 2.4) <0.01

Other diureticsb 6.6 2.9 0.4 (0.3, 0.6) <0.01

Beta-blockers 29.1 24.8 0.9 (0.8, 0.9) <0.01

Calcium channel blockers 19.6 9.0 0.5 (0.4, 0.5) <0.01

Renin–angiotensin drugs 41.1 18.6 0.5 (0.4, 0.5) <0.01

Statins 35.0 5.7 0.2 (0.1, 0.2) <0.01

Antithrombotic agentsc 47.4 44.0 0.9 (0.9, 1.0) <0.01

Inhalatorsd 17.8 18.3 1.0 (0.9, 1.1) 0.55

Corticosteroids, systemic 10.2 6.6 0.7 (0.6, 0.8) <0.01

Antihistamines, systemic 11.6 8.2 0.7 (0.6, 0.8) <0.01

Vitamin B12 and folic acid 6.5 13.6 2.1 (1.9, 2.4) <0.01

Thyroid therapy 10.9 16.1 1.5 (1.4, 1.6) <0.01

Peptic ulcer drugse 17.2 21.4 1.3 (1.2, 1.4) <0.01

Antidiabeticsf 10.2 11.1 1.1 (1.0, 1.2) 0.15

Drugs for glaucoma 9.3 10.4 1.1 (1.0, 1.3) 0.08

Oestrogens 6.3 4.6 0.7 (0.6, 0.9) <0.01

Benign prostate hypertrophy drugs 6.1 2.3 0.4 (0.3, 0.5) <0.01

Osteoporosis drugs 6.5 2.1 0.3 (0.3, 0.4) <0.01

NSAIDs 20.7 5.5 0.3 (0.2, 0.3) <0.01

H (home population), NH (nursing home population). RR (relative risk with 95% confidence interval and p-value and the population living at home as the
reference group)
aDrugs with prevalence rates ≥5% in at least one of the populations, except for dopaminergic drugs
bThe vast majority were thiazides
cMostly anti-platelet agents, such acetylsalicylic acid (36.2% vs. 31.2%) and warfarin (11.5% vs. 9.0%)
dSteroid, adrenergic and anticholinergic inhalators
eThe vast majority were proton pump inhibitors
fOral antidiabetic drugs RR = 2.4(2.0, 2.9) and insulin RR = 0.7(0.6, 0.9)
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the findings on the assumption that differences reach
clinical significance when the RR was ≤0.5 or ≥ 2.

Results
People living in a nursing home (n = 2313) were gener-
ally older and were more often women than those living
at home (n = 48,944) (Table 1).
Compared with people living at home (the reference

group), people living in a nursing home more frequently
used antidementia drugs [RR = 5.7)], antipsychotics (RR
= 4.0), paracetamol (RR = 4.0), anxiolytics (RR = 3.0), an-
tidepressants (RR = 2.8), dopaminergic drugs (RR = 2.7),
antiepileptic drugs (RR = 2.4), loop diuretics (RR = 2.3),
cardiac nitrates (RR = 2.1) or opioids (RR = 2.0)
(Table 2).
By contrast, people living in a nursing home were less

commonly issued statins (RR = 0.2), nonsteroidal antiin-
flammatory drugs (NSAIDs) (RR = 0.3), osteoporosis
drugs (RR = 0.3), thiazide diuretics (RR = 0.4), calcium
channel blockers (RR = 0.5) or renin–angiotensin drugs
(RR = 0.5) (Table 2).
The RRs for use of opioids, antipsychotics, anxiolytics,

hypnotic/sedatives, antidepressants and antidementia
drugs in nursing home residents compared with those
living at home are presented in Table 3. In particular
clomethiazole (RR 68.8), haloperidol (RR = 15.8), mem-
antine (RR = 15.0), risperidone (RR = 14.0), morphine
(RR = 13.7), fentanyl (RR = 12.4) and buprenorphine (RR
= 10.7) were indeed more often issued for nursing home

residents than for older people living at home. Weak
opioids were frequently used in both settings; the use of
tramadol was higher in nursing homes (RR = 1.8), but
the use of codeine-containing analgesics did not differ
between populations (RR = 1.0).
Differences in drug use by gender are presented in

Table 4. Except for opioids, the differences between
home and nursing home populations in the use of drugs
affecting the nervous system were larger for men than
for women (home population as the reference group).
Differences in drug use by age group are presented in

Table 5. With the exception of antiepileptic drugs and
dopaminergic agents, a negative trend in the percentage of
people using particular drugs with increasing age was ob-
served for people living at home (p < 0.01). For people liv-
ing in a nursing home, a negative trend in the percentage
of people using the drug with increasing age (p < 0.01)
was observed for paracetamol, antiepileptic drugs, dopa-
minergic agents, antipsychotics, anxiolytics, antidepres-
sants, antidementia drugs, cardiac glycoside and nitrates,
loop diuretics, statins and antidiabetics (Table 5).

Discussion
In this comprehensive comparison of the drug use
among older people living at home or in nursing homes,
we have reported data on drug groups and individual
drugs not commonly reported by others [9–11, 17–19].
We found large differences in drug use by people aged
70 years and older according to their place of residence.

Table 3 Use of particular drugs in older people living in a nursing home or at home
Drugs (ATC-5th level)a Drug use prevalence (%) Relative Risk (RR)

H (n = 48,944) NH (n = 2313) 95% CI p-value

Morphine 0.3 4.5 13.7 (10.7, 17.4) <0.01

Oxycodone 1.8 10.1 5.7 (4.9, 6.5) <0.01

Fentanyl 0.5 6.2 12.4 (1.1, 15.2) <0.01

Buprenorphine 1.1 11.9 10.7 (9.3, 12.3) <0.01

Codeine analgesics 17.3 17.5 1.0 (0.9, 1.1) 0.75

Tramadol 6.8 12.5 1.8 (1.6, 2.1) <0.01

Haloperidol 0.3 4.1 15.8 (12.1, 20.6) <0.01

Clozapine, olanzapine, quetiapine 0.8 5.3 6.9 (5.6, 8.4) <0.01

Risperidone 0.4 5.4 14.0 (11.2, 17.5) <0.01

Oxazepam 7.7 41.7 5.5 (5.2, 5.8) <0.01

Diazepam 8.1 8.6 1.1 (0.9, 1.2) 0.35

Zopiclone, zolpidem 27.3 39.8 1.5 (1.4, 1.5) <0.01

Clomethiazole 0.1 8.5 68.8 (51.8, 91.4) <0.01

Citalopram, escitalopram sertraline, paroxetine 6.4 19.7 3.1 (2.9, 3.4) <0.01

Mianserin, mirtazapine, venlafaxine 4.6 14.8 3.2 (2.9 3.6) <0.01

Donepezil, rivastigmine, galantamine 1.8 5.7 3.2 (2.7, 3.9) <0.01

Memantine 0.4 5.7 15.0 (12.1, 18.7) <0.01

H (home population), NH (nursing home population). RR (relative risk with 95% confidence interval and p-value and the population living at home as the
reference group)
aDrugs with prevalence rates ≥4% in at least one of the populations
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Antidementia drugs were substantially more often
used in those living in a nursing home, regardless of
age or gender. This might be expected because about
80% of the nursing home residents are cognitively im-
paired [20], as compared with 18% of people aged 80
years and 41% of those older than 90 years living in
the community [6]. However, the higher use of anti-
dementia drugs by men than women in nursing
homes (13.7% vs. 10.1%) should be investigated in
further research. The use of cholinesterase inhibitors
at home (1.8%) was lower than expected because
these drugs are recommended palliative treatment for
people with mild to moderate dementia [21, 22], most
of whom are living at home. The very low use of
memantine among those living at home is consistent
with that the vast majority of people with severe de-
mentia are being cared for in nursing homes.
Our observation that antipsychotics, antidepressants

and anxiolytics were used more often in nursing homes is

consistent with the findings of others [9–11, 18]. This
probably reflects the high prevalence of significant behav-
ioural and psychiatric symptoms of dementia (BPSD) [20]
and obstacles for implementing non-pharmaceutical mea-
sures in the nursing home setting. The use of antipsy-
chotics in nursing homes in our study was lower than in
other studies [9, 11, 18, 19, 23, 24], perhaps explained by
recent warnings against long term antipsychotic use be-
cause of severe side effects such as cognitive decline [25,
26], falls [27], stroke [28] and even death [29], as well as
poor long-term effect on agitation [30]. We however still
consider the overall use of psychotropic drugs in nursing
homes to be too high because their efficacy in people with
dementia is generally poor [31] and commonly harmful,
and deprescribing is generally well tolerated [32, 33]. The
prevalent use of clomethiazole in nursing home residents
(8.5%) is surprising and it should be investigated further,
given that this is a drug with a poor safety record that in
general should be avoided in older people [34].

Table 4 Drug use in women and men living in a nursing home or at home
Drug groups Women (n = 31,078) Men (n = 20,152) Women vs men

H NH H NH H NH

% % RRa (95% CI) % % RRa (95% CI) RRb (95% CI) RRb (95% CI)

Opioids 25.7 48.6 2.3 (2.2, 2.4) 18.3 38.7 2.2 (2.0, 2.5) 1.2 (1.2, 1.2) 1.1 (1.1, 1.2)

Paracetamol 22.4 73.6 3.3 (3.2, 3.4) 12.0 67.7 5.9 (5.5, 6.3) 1.3 (1.3, 1.3) 1.1 (1.0, 1.2)

Antiepileptic drugs 4.1 8.5 2.1 (1.8, 2.5) 3.9 12.6 3.4 (2.7, 4.3) 1.0 (1.0, 1.1) 0.9 (0.8, 1.0)

Dopaminergic agents 1.2 3.2 2.6 (2.0, 3.4) 1.8 6.3 3.7 (2.7, 5.2) 0.8 (0.8, 1.0) 0.8 (0.7, 1.0)

Antipsychotics 4.7 17.1 3.7 (3.3, 4.1) 2.9 17.5 6.2 (5.1, 7.6) 1.2 (1.1, 1.2) 1.0 (0.9, 1.1)

Anxiolytics 20.1 49.2 2.5 (2.3, 2.6) 10.5 45.9 4.6 (4.1, 5.0) 1.3 (1.2, 1.3) 1.0 (1.0, 1.1)

Hypnotics/sedatives 34.3 49.1 1.4 (1.4, 1.5) 20.2 49.5 2.6 (2.3, 2.8) 1.3 (1.2, 1.3) 1.0 (1.0, 1.1)

Antidepressants 13.8 33.0 2.4 (2.2, 2.6) 7.3 27.7 3.9 (3.4, 4.5) 1.3 (1.2, 1.3) 1.1 (1.0, 1.1)

Antidementia drugs 2.2 10.8 5.0 (4.3, 5.8) 1.8 13.7 8.0 (6.4, 0.1) 1.1 (1.0, 1.1) 0.9 (0.9, 1.0)

Cardiac glycosides 3.2 5.7 1.8 (1.5, 2.2) 3.2 5.9 1.9 (1.4, 2.7) 1.0 (1.0, 1.0) 1.0 (0.9, 1.1)

Cardiac nitrates 7.1 15.8 2.2 (2.0, 2.5) 8.2 14.1 1.8 (1.5, 2.2) 0.9 (0.9, 1.0) 1.0 (1.0, 1.1)

Loop diuretics 14.7 32.2 2.2 (2.0, 2.4) 12.9 29.9 2.4 (2.1, 2.8) 1.1 (1.0, 1.1) 1.0 (1.0, 1.1)

Other diuretics 7.5 3.0 0.4 (0.3, 0.5) 5.3 2.3 0.5 (0.3, 0.8) 1.2 (1.1, 1.2) 1.1 (0.9, 1.2)

Beta-blockers 27.1 25.1 0.9 (0.9, 1.0) 32.1 23.6 0.8 (0.7, 0.9) 0.9 (0.9, 0.9) 1.0 (1.0, 1.1)

Calcium channel blockers 19.2 9.5 0.5 (0.4, 0.6) 20.1 7.6 0.4 (0.3, 0.5) 1.0 (0.9, 1.0) 1.1 (1.0, 1.1)

Renin–angiotensin 40.1 17.9 0.4 (0.4, 0.5) 42.6 20.7 0.5 (0.4, 0.6) 1.0 (0.9, 1.0) 1.0 (0.9, 1.0)

Statins 31.8 4.7 0.1 (0.1, 0.2) 39.7 9.2 0.2 (0.2, 0.3) 0.9 (0.8, 0.9) 0.8 (0.7, 0.9)

Antithrombotic agents 42.7 42.0 1.0 (0.9, 1.0) 54.6 50.1 1.0 (0.9, 1.0) 0.8 (0.8, 0.8) 0.9 (0.9, 1.0)

Inhalators 18.6 17.8 1.0 (1.0, 1.1) 16.5 23.1 1.0 (1.0, 1.0) 1.1 (1.0, 1.1) 0.9 (0.9, 1.0)

Corticosteroids 11.1 6.3 0.6 (0.5, 0.7) 8.9 7.4 0.9 (0.6, 1.2) 1.1 (1.1, 1.1) 1.0 (0.9, 1.1)

Antihistamines 13.6 7.6 0.6 (0.5, 0.7) 8.7 9.9 1.2 (0.9, 1.5) 1.2 (0.2, 1.2) 0.9 (0.8, 1.0)

Drugs for peptic ulcer 18.2 21.7 1.2 (1.1, 1.3) 15.7 20.0 1.3 (1.1, 1.6) 1.1 (1.1, 1.1) 1.0 (1.0, 1.1)

Antidiabetics 8.5 8.6 1.0 (0.9, 1.2) 12.8 11.7 0.9 (0.7, 1.2) 0.8 (0.8, 0.8) 0.9 (0.8, 1.0)

Osteoporosis drugs 9.8 2.6 0.3 (0.2, 0.4) 1.4 0.7 0.5 (0.2, 1.4) 1.6 (1.6, 1.0) 1.2 (1.1, 1.3)

NSAIDs 22.7 5.6 0.6 (0.5, 0.7) 17.8 5.2 0.3 (0.2, 0.4) 1.1 (1.0, 1.1) 1.0 (0.9, 1.1)

H (home population), NH (nursing home population). RR (relative risk with 95% confidence interval)
Number of women (H = 29,326, NH = 1752) and men (H = 19,618, NH = 554)
aRR values calculated using the home population as the reference group
bRR values calculated using women as the reference group
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Overall, there is generally poor evidence for the effi-
cacy of antidepressants, including selective serotonin re-
uptake inhibitors, in people with dementia and BPSD
[35]. That the use of antidepressants in nursing homes
declined with residents’ age has also been reported by
others [18, 19]. A possible explanation for this may also
be decreasing prevalence of depressive symptoms with
increasing dementia severity [36].
Consistent with findings by others [10, 11, 19], more

paracetamol and opioids were used by nursing home resi-
dents. This may partly reflect the lower use of NSAIDs for
osteoarthritis in nursing home residents, but may also re-
flect empiric analgesic treatment in people with dementia
of agitated behaviour presumed to be caused by pain [37].
That at least 20% of older people living at home use
NSAIDs is a matter of concern, especially because their use

might be even higher due to their possible purchase with-
out prescription. NSAIDs are probably most commonly is-
sued for degenerative pain without inflammation (a simple
analgesic might thus be a safer option) and they pose an in-
creased risk for gastrointestinal bleedings and adverse car-
diovascular events [38]. That we in both settings found a
more prevalent use of opioids than reported by others [10,
11, 18, 19] also warrants further investigation. Opioids used
as part of end-of-life palliative treatment in nursing homes
cannot explain this finding because palliative units were not
included in the medication review.
The differences found for the uses of cardiovascular

drugs between the two settings suggest that cardiovascu-
lar treatment may be more symptomatic and palliative
in nursing homes than for their home-dwelling peers
[10, 19, 39]. Because of the lower rate of disability and

Table 5 Drug use in people living in a nursing home or at home by age groups

Drug groups Age 70–79 years n = 27,610 Age 80–89 years n = 18,668 Age ≥ 90 years n = 4979 Chi-square test for trend in proportion

H NH H NH H NH p-valuea p-valueb

% % RR (95% CI) % % RR (95% CI) % % RR (95% CI)

Opioids 20.4 51.0 2.5 (2.2, 2.8) 25.0 42.8 1.7 (1.6, 1.8) 28.4 48.5 1.7 (1.6, 1.9) < 0.01 0.71

Paracetamol 14.0 68.3 4.9 (4.5, 5.3) 21.7 70.0 3.2 (3.1, 3.4) 31.6 75.5 2.4 (2.3, 2.6) < 0.01 < 0.01

Antiepileptic drugs 3.9 20.8 5.4 (4.3, 6.8) 4.2 9.4 2.2 (1.8, 2.7) 3.5 6.0 1.7 (1.3, 2.4) 0.84 < 0.01

Dopaminergic agents 1.4 7.4 5.3 (3.5, 7.9) 1.6 4.7 2.9 (2.1, 3.8) 1.0 2.0 2.2 (1.3, 3.7) 0.48 < 0.01

Antipsychotics 3.8 25.0 6.7 (5.5, 8.2) 4.3 18.4 4.3 (3.7, 5.0) 4.4 13.5 3.1 (2.5, 3.8) < 0.01 < 0.01

Anxiolytics 14.7 54.5 3.7 (3.3, 4.1) 17.8 49.6 2.8 (2.6, 3.0) 19.8 45.2 1.8 (1.6, 1.9) < 0.01 < 0.01

Hypnotics/sedatives 24.0 48.1 2.0 (1.8, 2.3) 33.1 49.7 1.5 (1.4, 1.6) 41.0 49.0 1.2 (1.1, 1.3) < 0.01 0.95

Antidepressants 10.1 39.7 4.0 (3.4, 4.6) 12.5 33.8 2.7 (2.5, 3.0) 13.3 26.8 2.0 (1.8, 2.3) < 0.01 < 0.01

Antidementia drugs 1.1 13.5 12.4 (9.2, 16.8) 3.1 15.3 16.1 (14.1, 18.5) 3.4 6.7 2.0 (1.5, 2.6) < 0.01 < 0.01

Cardiac glycosides 1.8 2.9 1.6 (0.9, 3.1) 4.6 5.0 1.1 (0.8, 1.4) 7.1 7.7 1.1 (0.8, 1.4) < 0.01 < 0.01

Cardiac nitrates 5.1 9.9 1.0 (1.0, 1.0) 9.7 12.9 1.0 (1.0, 1.0) 14.6 19.8 0.9 (0.9, 1.0) < 0.01 < 0.01

Loop diuretics 8.3 25.3 3.1 (2.5, 3.7) 18.4 27.9 1.5 (1.4, 1.7) 33.1 37.7 1.1 (1.0, 1.3) < 0.01 < 0.01

Other diuretics 5.7 2.2 0.4 (0.2, 0.8) 7.8 2.4 0.3 (0.2, 0.5) 8.4 3.6 0.4 (0.3, 0.6) < 0.01 0.12

Beta-blockers 25.3 21.2 0.8 (0.7, 1.0) 33.2 25.0 0.8 (0.7, 0.8) 37.6 25.8 0.7 (0.6, 0.8) < 0.01 0.14

Calcium channel blockers 17.6 6.4 0.4 (0.2, 0.6) 21.9 9.9 0.5 (0.4, 0.5) 23.1 9.0 0.4 (0.3, 0.5) < 0.01 0.42

Renin–angiotensin 40.1 20.8 0.5 (0.4, 0.6) 42.7 19.3 0.5 (0.4, 0.5) 40.6 17.0 0.4 (0.4, 0.5) < 0.01 0.09

Statins 37.0 14.4 0.4 (0.3, 0.5) 35.2 5.9 0.2 (0.1, 0.2) 20.0 2.9 0.1 (0.1, 0.2) < 0.01 < 0.01

Antithrombotic agents 41.7 39.4 0.9 (0.8, 1.1) 53.9 45.9 0.9 (0.8, 0.9) 58.5 43.5 0.7 (0.7, 0.8) < 0.01 0.60

Inhalators 18.5 25.1 1.0 (1.0, 1.0) 17.9 20.8 1.0 (1.0, 1.0) 11.6 15.0 0.9 (0.9, 1.0) < 0.01 < 0.01

Corticosteroids3 9.6 6.4 0.7 (0.4, 1.0) 11.4 8.1 0.7 (0.6, 0.9) 9.4 5.1 0.5 (0.4, 0.7) < 0.01 0.08

Antihistamines3 12.7 9.3 0.7 (0.5, 1.0) 10.7 8.5 0.8 (0.6, 1.0) 8.8 7.6 0.9 (0.7, 1.1) < 0.01 0.28

Drugs for peptic ulcer 15.8 24.7 1.6 (1.3, 1.9) 19.0 20.8 1.1 (1.0, 1.2) 18.7 20.9 1.1 (1.0, 1.3) < 0.01 0.27

Antidiabetics 11.4 16.3 1.4 (1.1, 1.8) 9.2 10.3 1.1 (0.9, 1.4) 5.9 6.0 1.0 (0.8, 1.3) < 0.01 < 0.01

Osteoporosis drugs 5.1 0.3 0.1 (0.0, 0.4) 8.2 3.0 0.4 (0.3, 0.5) 7.8 1.7 0.2 (0.1, 0.4) < 0.01 0.70

NSAIDs 23.6 6.1 0.3 (0.2, 0.4) 18.1 5.2 0.3 (0.2, 0.4) 12.7 5.6 0.4 (0.3, 0.6) < 0.01 0.93

H (home population), NH (nursing home population). RR (relative risk with 95% confidence interval and the population living at home as the reference group)
Number of people in each age group: 70–79 years (NH = 311; H = 27, 299), 80–89 years (NH = 1023; H = 17, 645) and ≥ 90 years (NH = 979; H = 4, 000)
aChi-squared test for trend in proportion of drug usage at home
bChi-squared test for trend in proportion of drug usage in nursing homes
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longer life expectancy among home-dwelling older
people relative to nursing home residents, the potential
benefits for both primary and secondary cardiovascular
prevention are larger for those living at home.
Deprescribing of prophylactic drug treatment in nurs-

ing home residents with short life expectancies may ex-
plain the lower use of both statins and osteoporosis
drugs by nursing home residents. However, the use of
osteoporosis drugs was lower than expected among
home-dwelling women because osteoporosis, with its
consequent risk of fractures, is a leading health hazard
in old people in Norway [40].
Based on the study results and our own clinical experi-

ence, we have identified ten drugs in particular need for
critical rethinking during future educational interven-
tions or medication reviews in the two settings (Table 6).
Our study has some limitations. We compared the drug

use of two populations that differ in terms of morbidity
and frailty without recording clinical data (e.g. diagnoses,
Charleston morbidity scores, in-home care service use).
We assumed that institutionalization is a proxy for frailty
and a high prevalence of dementia, and we have not differ-
entiated between robust and frail older people living at
home. Drug use was investigated in terms of the preva-
lence of use, but we did not have access to the prescribed
daily dosages or how often drugs intended for prn actually
were used. Despite these limitations, we consider that our
data are representative for each of the populations and
have acceptable validity for identifying the most significant
differences in drug use patterns between older people res-
iding in the two settings. The prevalence rates of drug use
for those living at home differed only marginally between
data captured over 3 or 12months, thus being comparable
with the point prevalence data for those living in nursing

homes. We included drug use data from more than half of
the nursing home population in Oslo and the entire popu-
lation living at home in the municipality. The patient
demographics and findings in our study are also consist-
ent with our clinical experience and with data reported in
other studies [9–11, 18, 19]. We believe that the large
number of participating nursing homes and the large size
of the home-dwelling population account for the external
validity of our findings.

Conclusions
This study substantiates that older people living in a
nursing home and at home represent two different
pharmacologically realities. Further research should in-
vestigate when the changes in drug prescription occur in
the process of institutionalization or if the two settings
may have different therapeutic cultures that partly may
explain their different prescription practices. In Norway,
the inclusion of prescription data from nursing homes in
the NorPD would enable monitoring their drug use over
time and follow up on changes in drug use patterns.
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Table 6 Older people residing in nursing homes or at home: ten drugs in particular need for critical rethinking during educational
interventions or medication reviews

Drug Nursing home Home

Antidementia drugs Severe dementia: overuse? Mild dementia: underuse?

Antipsychotic drugs BPSD1: Too much, too long?
Deprescribing should be tried

(little use)

Antidepressants Overuse: Poor effect in people with
dementia, consider tapering
down dosage and deprescribing

Possible overuse: Consider tapering down
dosage and deprescribing

Anxiolytics Hypnotics/sedatives Overuse Probable overuse

Opioids Overuse Probable overuse

Clomethiazole Overuse: should be avoided
whenever possible for reasons of safety

(almost no use at all)

NSAIDs (little use) Overuse – try paracetamol instead

Osteoporosis drugs Possible underuse? Possible underuse?

Statins (little use) Possible overuse (oldest age group)?

Drugs for peptic ulcer Possible overuse Possible overuse
1Behavioral and psychiatric symptoms in dementia

Fog et al. BMC Geriatrics           (2019) 19:49 Page 7 of 9



Availability of data and materials
All data generated or analyzed during this study are included in this
published article. The datasets used and/or analyzed during the current
study are available from the corresponding author on reasonable request.
The Norwegian Prescription Database (NorPD) contains data about all
dispensed drugs in Norway and it is publically accessible on http://
www.norpd.no/. Data from NorPD is intended for general scientific research
purposes, statistical analysis and planning. No permissions were required to
access the NorPD and to retrieve the study data.

Authors’ contributions
AFF, JS, KE and HSB were involved in the study design and contributed to
writing the manuscript. HSB and AFF retrieved the drug use data. AFF
drafted the manuscript. All authors read and approved the final draft of the
manuscript.

Ethics approval and consent to participate
According to the Norwegian act on medical and health research, no formal
ethical approval was needed for the present study. Formal consent was not
required because data is anonymous.
The study protocol of the medication review project at the nursing homes,
which generated part of the data used here, was presented to the Regional
Committee in Medical Research Ethics in South-East Norway (reference no.
2015/786) and the Norwegian Centre for Research Data (reference no.
43659). Both bodies concluded that their formal approval was not needed.
The other part of the data used here was aggregated tabulated data re-
trieved from the Norwegian Prescription Database (NorPD). No permissions
were required to access and retrieve the study data. The privacy of the indi-
vidual is strictly protected and data is anonymous.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Nursing Home Agency, Oslo Municipality, Oslo, Norway. 2General Practice
Research Unit, Department of General Practice, Institute of Health and
Society, University of Oslo, Postbox 1130 Blinderen, N-0318 Oslo, Norway.
3Norwegian National Advisory Unit for Aging and Health, Vestfold County
Hospital HF, Toensberg and Oslo University Hospital, Oslo, Norway.
4Department of Drug Statistics, Norwegian Public Institute of Health, Oslo,
Norway.

Received: 16 May 2018 Accepted: 12 February 2019

References
1. Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A, et al.

Aging with multimorbidity: a systematic review of literature. Ageing Res
Rev. 2011;10:430–9.

2. Salive ME. Multimorbidity in older adults. Epidemiol Rev. 2013;35:75–83.
https://doi.org/10.1093/epirev/mxs009.

3. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferr CP. The global
prevalence of dementia: a systematic review and metaanalysis. Alzheimers
Dement. 2013;9:63–75.e2. https://doi.org/10.1016/j.jalz.2012.11.007.

4. Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of frailty in
community-dwelling older persons: a systematic review. J Am Geriatr Soc.
2012;60:1487–92 https://doi.org/10.1111/j.1532-5415.2012.04054.x.

5. Moe JO, Hagen TP. Trends and variation in mild disability and functional
limitations among older adults in Norway, 1986–2008. Eur J Ageing. 2011;8:
49–61. https://doi.org/10.1007/s10433-011-0179-3.

6. Langballe EM, Evensen M. Eldre i Norge: Forekomst av psykiske plager og
lidelser. Rapport (Prevalence of psychical symptoms and diseases. Report)
2011. ISBN: 978-82-8082-449-3, ISBN (elektronisk): 978–82–8082-450-9. www.
fhi.no. Accessed 16 May 2018.

7. Pedersen AG, Ellingsen CL. Datakvaliteten I Dødsårsaksregisteret (Data
quality in the Death Registry). Tidsskr Nor Legeforen 2015;135:768–70. doi:
104045/tidsskr.14.1065.

8. The Norwegian Prescription Database (NorPD), 2015, http://www.norpd.no/.
Accessed 8 Feb 2018.

9. Canadian Institute for Health Information. Drug use among seniors on public
drug programs in Canada, 2012 (2014). https://secure.cihi.ca/estore/
productFamily.htm?pf=PFC2594&lang=en&media=0. Accessed 24 Apr 2018.

10. Johnell K, Fastbom J. Comparison of prescription drug use between
community-dwelling and institutionalized elderly in Sweden. Drugs Aging.
2012;29:751–8. https://doi.org/10.1007/s40266-012-0002-7.

11. Halvorsen KH, Granas AG, Engeland A, Ruths S. Prescribing quality for older
people in Norwegian nursing homes and home nursing services using
multidose dispensed drugs. Pharmacoepidemiol Drug Saf. 2012;21:929–36.

12. Tinetti ME, Bogardus ST Jr, Agostini JV. Potential pitfalls of disease-specific
guidelines for patients with multiple conditions. N Engl J Med. 2004;351:
2870–4.

13. Fog AF, Kvalvaag G, Engedal K, Straand J. Drug-related problems and
changes in drug utilization after medication reviews in nursing homes in
Oslo, Norway. Scand J Prim Health Care. 2017;35:329–35. https://doi.org/10.
1080/02813432.2017.1397246.

14. WHO Collaborating Center for Drug Statistics Methodology, Guidelines for
ATC Classification and DDD Assignment. WHO collaborating Centre for
Drug Statistics Methodology. Oslo: Norway; 2015.

15. Pottegård A, Schmidt SAJ, Wallach-Kildemoes H, Sørensen HT, Hallas J,
Schmidt M. Data resource profile: the Danish National Prescription Registry.
Int J Epidemiol 2017;46(3):798-798f. doi:https://doi.org/10.1093/ije/dyw213.

16. Agresti, Alan (2002). Categorical data analysis (second ed.). New Jersey US,
Wiley.

17. Halvorsen KH, Landmark CJ, Granas AG. Prevalence of different
combinations of antiepileptic drugs and CNS drugs in elderly home care
service and nursing home patients in Norway. Epilepsy res treat. 2016,
article ID 5153093. In: 8 pages; 2016. https://doi.org/10.1155/2016/5153093.

18. Duco L, Legendre C, Cohen N, Blochet C, Demornandie P, Huon JF, et al.
Observational study of drug use among elderly at home and in nursing
homes in France. J Nurs Home Res Sci. 2016;2:71–5.

19. Wastesson JW, Parker MG, Fastbom J, Thorslund M, Johnell K. Drug use in
centenarians compared with nonagenarians and octogenarians in Sweden:
a nationwide register-based study. Age Ageing. 2012;41:218–24.

20. Selbaek G, Kirkevold O, Engedal K. The prevalence of psychiatric symptoms
and behavioral disturbances and the use of psychotropic drugs in
Norwegian nursing homes. Int J Geriatr Psychiatry. 2007;22:843–9.

21. Norwegian Directorate of Health. National guideline on dementia. 2018
(Helsedirektoratet. Nasjonal faglig retningslinje om demens) https://
helsedirektoratet.no/retningslinjer/nasjonal-faglig-retningslinje-om-demens.
Accessed 24 Apr 2018.

22. Olsen C, Pedersen I, Bergland A, Enders-Slegers MJ, Jøranson N, Calogiuri G,
et al. Differences in quality of life in home-dwelling persons and nursing
home residents with dementia–a cross-sectional study. BMC Geriatr. 2016.
https://doi.org/10.1186/s12877-016-0312-4.

23. Janus SI, van Manen JG, Izerman MJ, Zuidema SU. Psychotropic drug prescriptions
in Western European nursing homes. Int Psychogeriatr. 2016;28:1775–90.

24. Shah SM, Carey IM, Harris T, Dewilde S, Cook DG. Antipsychotic prescribing to
older people living in care homes and the community in England and Wales.
Int J Geriatr Psychiatry. 2011;26:423–34. https://doi.org/10.1002/gps.2557.

25. Eggermont L, De Vries K, Scherder E. Psychotropic medication use and
cognition in institutionalized older adults with mild to moderate dementia.
Int Psychogeriatr. 2009;21:286–94. https://doi.org/10.1017/
S1041610209008552.

26. Puustinen J, Nurminen J, Vahlberg T, Lyles A, Isoaho R, Räihä I, Kivelä SL.
CNS medications as predictors of precipitous cognitive decline in the
cognitively disabled aged: a longitudinal population-based study. Dement
Geriatr Cogn Dis Extra. 2012;2:57–68. https://doi.org/10.1159/000336710.

27. Hartikainen S, Lonnroos E, Louhivuori K. Medication as a risk factor for falls:
critical systematic review. J Gerontol A Biol Sci Med Sci. 2007;62:1172–81.
https://doi.org/10.1093/gerona/62.10.1172.

28. Douglas IJ, Smeeth L. Exposure to antipsychotics and risk of stroke: self-
controlled case series study. BMJ. 2008;337:a1227. https://doi.org/10.1136/
bmj.a1227.

29. Schneider LS, Dagerman KS, Insel P. Risk of death with atypical
antipsychotic drug treatment for dementia: meta-analysis of randomized

Fog et al. BMC Geriatrics           (2019) 19:49 Page 8 of 9

http://www.norpd.no/
http://www.norpd.no/
https://doi.org/10.1093/epirev/mxs009
https://doi.org/10.1016/j.jalz.2012.11.007
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1007/s10433-011-0179-3
http://www.fhi.no/
http://www.fhi.no/
http://www.norpd.no/
https://secure.cihi.ca/estore/productFamily.htm?pf=PFC2594&lang=en&media=0
https://secure.cihi.ca/estore/productFamily.htm?pf=PFC2594&lang=en&media=0
https://doi.org/10.1007/s40266-012-0002-7
https://doi.org/10.1080/02813432.2017.1397246
https://doi.org/10.1080/02813432.2017.1397246
https://doi.org/10.1093/ije/dyw213
https://doi.org/10.1155/2016/5153093
https://helsedirektoratet.no/retningslinjer/nasjonal-faglig-retningslinje-om-demens
https://helsedirektoratet.no/retningslinjer/nasjonal-faglig-retningslinje-om-demens
https://doi.org/10.1186/s12877-016-0312-4
https://doi.org/10.1002/gps.2557
https://doi.org/10.1017/S1041610209008552
https://doi.org/10.1017/S1041610209008552
https://doi.org/10.1159/000336710
https://doi.org/10.1093/gerona/62.10.1172
https://doi.org/10.1136/bmj.a1227
https://doi.org/10.1136/bmj.a1227


placebo-controlled trials. JAMA. 2005;294:1934–43. https://doi.org/10.1001/
jama.294.15.1934.

30. Ballard C, Howard R. Neuroleptic drugs in dementia: benefits and harm. Nat
Rev Neurosci. 2006;7:492–500. https://doi.org/10.1038/nrn1926.

31. Wang J, Yu J-T, Wang H-F, Meng X-F, Wang C, Tan C-C, Tan L.
Pharmacological treatment of neuropsychiatric symptoms in Alzheimer’s
disease; a systematic review and meta-analysis. J Neurol Neurosurg
Psychiatry. 2015;86(1):101–9.

32. Bergh S, Selbaek G, Engedal K. Discontinuation of antidepressants in people
with dementia and neuropsychiatric symptoms (DESEP study): double blind,
randomised, parallel group, placebo controlled trial. BMJ. 2012;344. https://
doi.org/10.1136/bmj.e1566.

33. Van Leeuwen E, Petrovic M, van Driel ML, De Sutter AIM, Vander Stichele R,
Declercq T, Christiaens T. Withdrawal versus continuation of long-term
antipsychotic drug use for behavioral and psychological symptoms in older
people with dementia. Cochrane Database of Systematic Reviews 2018,
Issue 3. CD007726. doi: https://doi.org/10.1002/14651858.CD007726.pub3.

34. Nyborg G, Straand J, Klovning A, Brekke M. The Norwegian general
practice–nursing home criteria (NORGEP-NH) for potentially inappropriate
medication use: a web-based Delphi study. Scand J Prim Health Care. 2015;
33(2):134–41. https://doi.org/10.3109/02813432.2015.1041833.

35. Nelson JC, Devanand DP. A systematic review and meta-analysis of placebo-
controlled antidepressant studies in people with depression and dementia.
J Am Geriatric Soc. 2011 Apr;59(4):577–85. https://doi.org/10.1111/j.1532-
5415.2011.03355.x.

36. Selbæk G, Engedal K, Benth J, Bergh S. The course of neuropsychiatric
symptoms in nursing-home patients with dementia over a 53-month
follow-up period. Int Psychogeriatr. 2014;26(1):81–91. https://doi.org/10.
1017/S1041610213001609.

37. Husebo BS, Ballard C, Sandvik R, Nilsen OB, Aarsland D. Efficacy of treating
pain to reduce behavioral disturbances in residents in nursing homes with
dementia; cluster randomized clinical trial. BMJ. 2011;343:1–10.

38. Guidance on the management of pain in older people. Age Ageing. 2013;
42(Suppl 1), 1 March:i1–i57.

39. Ruths S, Straand J, Nygaard HA, Hodneland F. Drug treatment of heart
failure – do nursing-home residents deserve better? Scand J Prim Health
Care. 2000;18(4):226–31. https://doi.org/10.1080/028134300448797.

40. Health and ageing in Norway: Public Health Report 2014, https://www.fhi.
no/en/op/public-health-report-2014/helse-i-ulike-befolkningsgrupper/health-
and-ageing-in-norway/. Accessed 24 Apr 2018.

Fog et al. BMC Geriatrics           (2019) 19:49 Page 9 of 9

https://doi.org/10.1001/jama.294.15.1934
https://doi.org/10.1001/jama.294.15.1934
https://doi.org/10.1038/nrn1926
https://doi.org/10.1136/bmj.e1566
https://doi.org/10.1136/bmj.e1566
https://doi.org/10.1002/14651858.CD007726.pub3
https://doi.org/10.3109/02813432.2015.1041833
https://doi.org/10.1111/j.1532-5415.2011.03355.x
https://doi.org/10.1111/j.1532-5415.2011.03355.x
https://doi.org/10.1017/S1041610213001609
https://doi.org/10.1017/S1041610213001609
https://doi.org/10.1080/028134300448797
https://www.fhi.no/en/op/public-health-report-2014/helse-i-ulike-befolkningsgrupper/health-and-ageing-in-norway/
https://www.fhi.no/en/op/public-health-report-2014/helse-i-ulike-befolkningsgrupper/health-and-ageing-in-norway/
https://www.fhi.no/en/op/public-health-report-2014/helse-i-ulike-befolkningsgrupper/health-and-ageing-in-norway/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analyses

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

