Received: 23 February 2021

Revised: 13 July 2021

Accepted: 9 August 2021

DOI: 10.1002/pds.5341

ORIGINAL ARTICLE

Use of sedating medications around nursing home admission in
Denmark
Anton Pottegård1,2,3
5

Søren Post Larsen |
Wade Thompson2,3,4

| Carina Lundby1,2,3,4
Bettina Clauber Hoppe

1
Clinical Pharmacology and Pharmacy,
Department of Public Health, University of
Southern Denmark, Odense, Denmark

| Dorte Ejg Jarbøl4
5

|

|

Helene Hoffmann

5

|

Abstract
Purpose: To examine use of sedating medications around the time of nursing home
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admission in Denmark.
Methods: We conducted a register-based drug utilization study, describing patterns
of commonly used medications with sedative effects leading up to and after nursing
home admission using data from 94 Danish nursing homes between 2015 and 2017.
Results: We identified 5179 residents (median age 84 years, 63% female) and
described monthly incidence and total use of benzodiazepines (BZDs), Z drugs,
mirtazapine/mianserin, quetiapine, promethazine, and melatonin. The proportion of
unique users of sedating medications was similar before and after admission (42%
before vs. 40% after) despite an increase in total use after admission. The overall incidence of sedating medications peaked in the 6 months before and 6 months after
admission (peaking at 4.6 per 100 person-months 1 month after admission). The
most commonly initiated medications were mirtazapine/mianserin, followed by BZDs
and Z drugs. Total use of sedating medications increased leading up to admission
(peaking at 1001 defined daily doses per 100 residents per month 1 month after
admission) and decreased gradually after admission.
Conclusions: Sedative medication initiation increases sharply leading up to admission
in Danish nursing homes. Mirtazapine/mianserin is a commonly used agent in nursing
homes, despite limited evidence on benefits and harms. Efforts to promote rational
use of these medications in nursing homes remain warranted.
KEYWORDS
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Key points
• There are harms associated with sedating medications, such as benzodiazepines, and concerns with their use in older people; however, limited alternatives exist.
• Sedating medication use is common in newly admitted nursing home residents in Denmark,
and increases leading up to and shortly after admission.
• Mirtazapine/mianserin is commonly used agents in Danish nursing home residents despite
limited evidence on their use in this context.
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personal identification number, which is a unique identifier assigned
to all Danish residents. We examined specific medications that have

Sleep disturbances, depression, anxiety, and behavioral and psycho-

sedating properties: BZDs, Z drugs (zopiclone, zolpidem), mirtazapine/

logical symptoms of dementia (BPSD) are common conditions among

mianserin, low dose quetiapine (<100 mg), promethazine, and melato-

nursing home residents. These multifactorial and often co-existing

nin (see Table S1). These medications were judged to be commonly

conditions are associated with negative consequences such as

used in the nursing home setting and therefore of particular interest

1,2

decreased function and increased risk of falls.

Sleep problems can

for our research question. Medications were selected based on dis-

be caused by environmental factors (e.g., noise, lighting, and room

cussion with clinicians practicing in nursing homes and researchers

sharing), age-related changes in sleep architecture, other medical

with experience in the Danish nursing home context. Trazodone is not

problems (e.g., anxiety, pain, and dementia), and behavioral factors.2

used in Denmark.

Non-pharmacological

approaches

to

treatment

are

generally

preferred,2,3 however, these approaches may be difficult to implement
due to lack of training/knowledge or organizational factors (e.g., lack

2.2

|

Research questions

of access or time from healthcare providers).4 Therefore, sleep and
psychiatric conditions are often managed with medications such as

The analyses followed four pre-specified research questions:

benzodiazepines (BZDs), Z drugs (zopiclone, zolpidem), antipsychotics
such as quetiapine, or antidepressants (including sedating antidepres-

1. Incident use: we calculated the monthly rate of new (incident; first

sants, e.g., mirtazapine or trazodone).2,5 These sedating medications

fill in 2 years) use of BZDs, Z drugs, mirtazapine/mianserin, low

carry potential harms (e.g., confusion, dizziness) and have been associ-

dose quetiapine, promethazine, and melatonin in the 2 years lead-

ated with adverse health outcomes such as falls and impaired cogni-

ing up to and following nursing home admission.

tion.6–8 Several studies have reported decreasing rates of BZD use in

2. Total use: we described the total monthly use of each medication

the 2000s and 2010s.5,9,10 One concern, however, is that avoiding

class above in defined daily doses (DDDs)22 per resident per

BZDs may prompt switching to, or use of, alternative medications

month in the 2 years leading up to and following nursing home

(e.g., Z drugs, quetiapine, mirtazapine), which have their own safety

admission.

concerns.5,11–13 Indeed, prescribing of low dose quetiapine appears to

3. Resident characteristics: we identified those who used no medica-

be increasing among older persons as reported in Scandinavia,

tion in the year leading up to nursing home admission, and in the

5,14–17

Detailed data on the use of these sedat-

year following admission, respectively. This formed four cohorts

ing drugs are necessary to guide initiatives to ensure their appropriate

(non-use both before and after; use both before and after; non-

use. The time around nursing home admission is of particular interest.

use/use; and use/non-use), for which we reported age, sex, co-

This transition may precipitate mood or sleep problems, leading to

morbidities (any history of diagnosis leading up to index date of

pharmacological management, while mood problems leading to phar-

nursing home admission), concomitant medication use (use in the

macological management may itself precipitate admission. Further,

180 days leading up to nursing home admission), and Charlson co-

Canada, and Australia.

use of unsafe medications among community dwelling adults may
contribute to adverse health outcomes, necessitating nursing home

morbidity index.
4. Before and after admission: we described the number of nursing

admission. The aim of this study was to describe patterns of sedating

home residents who filled prescriptions for 0, 1, or 2+ different

medication use around nursing home admission in Denmark.

sedating medications in the year before admission compared to
the year after admission. Residents were classified as using 2+
medications if they filled at least one prescription for each medica-

2

METHODS

|

tion during the year. We also examined which specific sedating
medications were used in the year before and after admission.

2.1

|

Design and data sources

This was a register-based descriptive drug utilization study. We lever-

2.3
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Analysis

aged a cohort of persons moving into 94 nursing homes across Denmark from 2015 to 2017. This cohort has previously been described

Stata 16 was used for data analysis. For research questions 1 and

in terms of morbidity and mortality18 as well as overall medication

2, we censored residents upon death. As sensitivity analyses for ques-

19

The cohort was established after 18 Danish municipalities were

tion 1 and 2, we censored people 30 days before dying to limit the

invited to participate in an initial study,18 of which 11 municipalities

impact from palliative prescribing. Further, for question 3, we

agreed to participate and provided personal registration numbers of

excluded the 30 days before and 30 days after nursing home admis-

people moving into their nursing homes between 2015 and 2017.20

sion, in order to account for medication changes made around nursing

use.

20

and Danish

home admission. Finally, for question 4, we included a sensitivity anal-

National Prescription Registry21 to obtain information about hospital

ysis where individuals had to fill at least two prescriptions for a medi-

diagnoses and prescription drug use. Data were linked using the

cation during the year to be classified as a user.

We linked the cohort to the National Patient Register

3
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Ethics

|

admission to 1001 DDD/100-person-months at one month after
admission, then gradually decreased to 765 DDD/100-person-months

This study was based solely on register data and thus did not require

at 24 months after admission (Figure 2). The increase was most

approval from an ethics board, as stipulated by Danish law.

pronounced for mirtazapine/mianserin, peaking at 428 DDD/100person-months 1 month after admission. The supplementary analysis
censoring at 30 days before death produced a small drop in total BZD

3
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RESULTS

use in the month after admission but otherwise had no impact
(Figure S3).

We identified 5179 persons who were admitted to the 94 nursing

With respect to resident characteristics, non-users of sedating

homes during the study period. The median age was 84 years (inter-

medications both before and after admission were slightly older than

quartile range 77–89) and 63% were female. Around 42% had a heart

those using sedating medications (median age 85 years, compared to

failure diagnosis, 32% had a dementia diagnosis, and 25% had a can-

a median age 82–83 years; Table S2). Further, there were fewer con-

cer diagnosis (Table S1). In the year leading up to nursing home admis-

comitant opioid users in the group who did not use sedating medica-

sion, there were 2157 users (42%) of at least one sedating medication,

tions in both periods (28%) or who did not use sedating medications

while in the year after admission there were 2086 (40%) users. In both

before admission but did use sleep medications after (30%), compared

periods, the most commonly used medications were mirtazapine/

to other groups (40%–43%).

mianserin (18.9% before and 20.7% after), BZDs (14.7% and 12.9%),

With respect to sedating medication use before and after admis-

and Z drugs (16.0% and 12.3%). Mirtazapine/mianserin use was made

sion, Figure 3 displays the trajectories of sedating medication users

up predominantly of mirtazapine users (87% of total users). There

1 year before and after nursing home admission. The number of peo-

were 249 quetiapine users (5%) before admission, and 299 (6%) after

ple not using a sedating medication before admission but using one

admission (Table S2).

after admission (7%; n = 344; non-use/use) was similar to the number

With respect to incident use, the overall monthly initiation rate of

using one sedating medication before admission but not after (8%;

sedating medications increased from 1.5 per 100 person-months

n = 412; use/non-use). Our sensitivity analysis requiring at least two

6 months before nursing home admission to 4.2 per 100 person-

fills of each medication per year resulted in more people being classi-

months 2 months before admission (Figure S1). The initiation rate

fied as non-users (as expected given a more restrictive definition), but

peaked at 4.6 per 100 person-months 1 month after admission, then

with a similar distribution (Figure S4).

decreased to about 1 per 100 person-months around 9 months after

Single use of BZDs (346 to 298 users) and Z drugs (401 to 311

admission. The most commonly initiated individual medication class

users) decreased, while single use increased for mirtazapine/mianserin

was mirtazapine/mianserin, followed by BZDs and Z drugs (Figure 1).

(552 to 640 users) and quetiapine (89 to 112 users) (Table S3).

The supplementary analysis censoring at 30 days before death yielded

In a post hoc analysis, we identified new users of mirtazapine/

a slight drop in BZD incidence in the month after admission

mianserin within 1 year before or after nursing home admission

(Figure S2).
The total use of sedating medications increased leading up to

(n = 911) of which 38% (n = 346) had filled a prescription for another
antidepressant in the year before mirtazapine/mianserin initiation.

admission from 596 DDD/100- person-months at 24 months before

F I G U R E 1 Incidence of sedating medications before and after
nursing home admission [Colour figure can be viewed at
wileyonlinelibrary.com]

F I G U R E 2 Total use of sedating medications before and after
nursing home admission. *other = melatonin, promethazine, and low
dose quetiapine [Colour figure can be viewed at
wileyonlinelibrary.com]
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for adverse effects (such as somnolence, falls, and daytime sleepiness),
while there is limited evidence for mianserin.25,27,28
Use of sedating medications before and after nursing home
admission has previously been examined in Canada.29 BZDs were
common at admission and many residents were initiated on these
medications following admission, which is similar to our study. However, we found an overall reduction in the number of BZD and Z drug
users after admission. While encouraging, this reduction was accompanied by increases in mirtazapine and quetiapine use. Another Canadian study5 similarly found that a reduction in BZD use in older
persons was accompanied by increases in alternatives (quetiapine,
trazodone). Increasing medication initiation leading up to admission is
consistent with a previous study in Danish nursing homes.19
The principle strength of our study is the large sample of nursing
home residents, with unambiguous linkage to highly valid Danish registry data.21 A possible limitation is that we do not know the indica-

F I G U R E 3 Trajectories of sedating medication use before and
after nursing home admission [Colour figure can be viewed at
wileyonlinelibrary.com]

tion for the medications. Observed mirtazapine/mianserin use likely
represents a mixture of use for depression, insomnia, and/or BPSD.
Of note, only 38% of mirtazapine/mianserin initiators had filled prescriptions for other antidepressants in the year before initiation.

4
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DISCUSSION

These drugs are not first-line treatment for depression in Denmark,
which suggests a substantial portion of initiation may be for sleep

We found that initiation of BZDs, Z drugs, and mirtazapine/mianserin

(off-label) or at least mood disorders when sleep is a concern.30 Even

increased sharply leading up to nursing home admission and that use

if used for depression or BSPD, there is only limited evidence on the

of these agents was high both before and after nursing home admis-

benefits/harm balance of mirtazapine among nursing home resi-

sion. Although use of BZD and Z drugs decreased after admission, this

dents.25–27 We attempted to reduce misclassification by excluding

was partially offset by increases in quetiapine and mirtazapine/

BZDs not used for insomnia (e.g., midazolam). We restricted to low

mianserin use, the latter being the most commonly used and initiated.

doses of quetiapine (<100 mg), however, these doses of quetiapine

This suggests that BZD and Z drug use may to some extent be rep-

may also be used for behavioral symptoms of dementia. We did not

laced by other sedative medications in the time after nursing home

include other antipsychotics (e.g., risperidone) that may also be used

admission.

to manage sleep or psychiatric problems nor did we investigate dose

The finding that initiation of sedating medication peaks leading

reductions or increases of any of the medications.

up to nursing home admission may be partly explained by worsening

Our finding that sedating medication use increases leading up to

sleep or mental health problems increasing the risk of long-term care

nursing home admission, suggests that prescribers should be particu-

placement as shown in previous studies.2 It is also possible that peo-

larly vigilant with prescribing sedating medication in older people at

ple have been admitted to nursing homes following hospitalization,

increased risk of long-term care placement. Close to nursing home

during which a sedating medication was initiated. In a previous study

admission, people may be at increased risk of BPSD, sleep problems,

involving this cohort, around one half of patients had been admitted

or mood problems which may be treated with sedating medications,

to hospital at least once in the 6 months prior to nursing home admis-

potentially increasing the risk of falls or worsening cognition around

sion.18 Increased prescribing of sedating medications around this time

this transition phase. We acknowledge that a major problem in clinical

may therefore be a general sign of worsening sleep, mental health,

practice, is the lack of safe and effective treatment options to manage

and/or generally declining functional level. However, sedating medica-

sleep and mood problems in this population. Thus, our findings also

tions themselves have adverse effects (e.g., falls, impaired cognition)

underscore the need for increased access to, and training in non-

that may precipitate nursing home placement. This interplay suggests

pharmacological interventions for sleep and psychiatric disorders, as

that careful attention should be paid to prescribing of sedating medi-

well as implementation of multi-faceted interventions addressing dif-

cations in older persons at increased risk of nursing home placement.

ferent components of sleep and psychiatric problems in nursing home

We found that mirtazapine was commonly used and initiated in

residents (e.g., addressing environmental and behavioral triggers).2

23

nursing home residents, consistent with studies in the United States

Finally, the high use of mirtazapine in our population highlights the

and Finland.24 While prescribers may look for safer alternatives to

urgent need for evidence on the benefits and harms of this agent for

BZDs and Z drugs, the safety and efficacy of mirtazapine or mianserin

sleep and depression in nursing home residents.

25–27

is not

In conclusion, use of sedating medications is common among

well-established among nursing home residents. Existing evidence for

Danish nursing home residents and increases sharply leading up to

mirtazapine for sleep disorders points to unclear benefit, and potential

and shortly after admission. Given the known risks of these

for sleep, and even for depression, agitation, or anxiety,

5

POTTEGÅRD ET AL.

medications, efforts to encourage appropriate use and deprescribing
of BZDs and Z drugs continue to be needed. Further, the common
use and initiation of mirtazapine/mianserin in Danish nursing home
residents despite unclear benefit and potential for harm, warrants
efforts to promote rational use of these medications and further
examination of their safety and efficacy among nursing home
residents.
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