Received: 12 June 2023 Revised: 3 January 2024 Accepted: 6 January 2024

W) Check for updates

DOI: 10.1111/acps.13661

ORIGINAL ARTICLE

Sleep medicines are often prescribed for older adults
(=75 years) without appropriate dosing instructions:
A nationwide retrospective register study in Finland

l Acta Psychiatrica Scandinavica Wl LEY

Sini-Tuulia Eronen® | Terhi Kurko®® | Sirkka-Liisa Kiveldi®® |
Tiina Paunio*>®® | Marja Airaksinen’® | Tomi Rantamiki*

!Laboratory of Neurotherapeutics, Drug
Research Program, Division of
Pharmacology and Pharmacotherapy,
Faculty of Pharmacy, University of
Helsinki, Helsinki, Finland

2Research at Kela, Social Insurance
Institution, Kela, Helsinki, Finland

3Unit of Family Medicine, Faculty of
Medicine, University of Turku, Turku,
Finland

“SleepWell Research Program, Faculty of
Medicine, University of Helsinki,
Helsinki, Finland

*Department of Public Health and
Welfare, Finnish Institute for Health and
Welfare, Helsinki, Finland

SDepartment of Psychiatry, Faculty of
Medicine, University of Helsinki and
Helsinki University Central Hospital,
Helsinki, Finland

"Clinical Pharmacy Group, Division of
Pharmacology and Pharmacotherapy,
Faculty of Pharmacy, University of
Helsinki, Helsinki, Finland

Correspondence

Tomi Rantaméki, Laboratory of
Neurotherapeutics, Drug Research
Program, Division of Pharmacology and
Pharmacotherapy, Faculty of Pharmacy,
University of Helsinki, Finland.

Email: tomi.rantamaki@helsinki.fi

Funding information
Kela

Abstract

Background: Sleep medicines should be prescribed cautiously, accompanied
by instructions that ensure appropriate use and reduce risks. This is especially
important for older adults, for whom many of these medicines are classified as
potentially inappropriate medicines.

Methods: We investigated the use and appropriateness of dosing instructions
for sleep medicines (described in the Finnish National Current Care Guideline
for Insomnia) prescribed for older adults (>75 years) and dispensed with
instruction label in pharmacies. The retrospective reimbursement register data
for year 2020 by the Social Insurance Institution of Finland was used as the
data source (1,080,843 purchases by 143,886 individuals of which 565,228 pur-
chases were pharmacy dispenses). The appropriateness of the pharmacy dosing
instructions containing keyword(s) referring to insomnia treatment was exam-
ined according to the prescribed dose, time of intake, frequency of use, and
warnings/remarks. A random sample of 1000 instructions was used to manu-
ally analyze the phrasing and appropriateness.

Outcomes: We focused our analysis on 58.1% (328,285 purchases by 87,396
individuals) of the pharmacy dispenses, which contained dosing instructions
referring insomnia treatment. Of these, zopiclone and mirtazapine were the
most prescribed drugs (134,631 and 112,463 purchases, respectively). Dose and
time of intake were specified in most of the instructions (98.4% and 83.4%,
respectively), whereas frequency of use was specified in 57.3%. A small per-
centage of the instructions included warnings/remarks (2.8%). Overall, only
2.1% of the instructions contained information about a single dose, time of
intake, temporary use, and warnings/remarks and were thus defined as suffi-
cient. Notably, 47.7% (n = 515,615) of all the purchases in our dataset were
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1 | INTRODUCTION

Sleep disorders, especially insomnia, are highly prevalent
and often follow a chronic course." Cognitive behavioral
therapy for insomnia (CBT-I) is the primary choice of
treatment for insomnia, regardless of the underlying eti-
ology, or the patient’s age or sex."” Yet, in practice the
treatment is often initiated with pharmacological treat-
ments and CBT-I remain rarely routinely implemented.
GABAergic hypnotic-sedative drugs, such as benzodi-
azepines (e.g., diazepam) and benzodiazepine-like
drugs (Z-drugs; e.g., zolpidem), facilitate sleep onset,
and may be suitable for early management of
insomnia.' > However, these drugs alter sleep structure
and reduce the amount of deep, non-rapid eye move-
ment (NREM) sleep and rapid-eye movement (REM)
sleep."* Potential adverse effects and other clinical
problems include dizziness, problems in motor func-
tions and coordination (e.g., impaired walking), and
drug dependency.’ In general, long-term use of seda-
tives is associated with impaired cognitive and physical
performance.”® Medicines that promote sleep primar-
ily through their ability to block the central histamin-
ergic systems (including sedative antidepressants and
some antipsychotics at lower doses) are often consid-
ered safer for long-term treatment of insomnia,
although their long-term efficacy remains unclear.'”*'°
Notably, the European Guidelines for the Treatment
and Diagnosis of Insomnia' do not recommend treat-
ment of insomnia with sedative antihistamines or anti-
psychotics due to lack of evidence and the risk of
developing tolerance (see Reference [11]). In general,
pharmacological intervention—mainly benzodiaze-
pines, benzodiazepine-like drugs, or orexin receptor
antagonists—is recommended only for short-term
(<4 weeks) treatment of insomnia.’ Long-term phar-
macotherapy is warranted but should be restricted to
specific circumstances on an individual basis, for

long-term treatment.

tices are warranted.

dispensed via automated multi-dose dispensing systems, which is aimed for

Interpretation: It is common to prescribe sleep medicines for older adults
without appropriate dosing instructions, particularly excluding warnings
against long-term, regular use. Actions to change the current prescribing prac-

automated multi-dose dispensing systems, dosing instructions, hypnotic, insomnia,
medication safety, older adults, prescribing

Significant Outcomes

» Nearly half of the medicine purchases were
dispensed via automated dose dispensing,
which is a practice that can maintain regular,
long-term treatment.

» Dosing instructions for prescribed sleep medi-
cines are often insufficient.

« Only a minority of dosing instructions con-
tained warnings/remarks concerning long-
term use.

Limitations

« The data included only medicine purchases
covered by the national public reimbursement
scheme.

 The analysis included only prescriptions with the
written dosing instructions with keyword(s) indi-
cating the treatment of insomnia.

+ Dosing instructions of sleep medicines dis-
pensed through automated multi-dose dispens-
ing were excluded although they made almost
half of all purchases.

example, when insomnia may aggravate psychiatric
symptoms (e.g., schizophrenia and bipolar disorder).
Older adults are especially vulnerable to several
adverse effects associated with the use of benzodiazepines
and Z-drugs. These adverse effects include increased risk
of falls, cognitive decline, and dementia,">'>'* perhaps
through a reduction in NREM sleep and glymphatic
clearance of amyloid beta.'® Older adults are also at
higher risk for long-term use of benzodiazepines and
Z-drugs than younger individuals.'®'” Therefore, many
international criteria consider sedative sleep medicines as
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potentially inappropriate medications (PIMs) for geriatric
care.'®'? PIMs are medications that pose a higher risk of
adverse effects or inefficacy when prescribed for older
adults.'® PIMs are usually best avoided or used with cau-
tion in geriatric patients. There is also a wide consensus
that the benzodiazepines and Z-drugs should be
restricted to only short-term use,"* and most prescribing
guidelines recommend limiting the treatment duration to
a maximum of 2 weeks."'®*° However, according to a
systematic review, the use and long-term use of benzodi-
azepines and Z-drugs is common in older age groups.*'
In Finland, the overall prevalence of benzodiazepine and
Z-drug use was 21.0% still in 2014, long-term use among
older adults (aged >75 years) being 6.5%.>

Good prescribing practices support the rational and
safe use of medicines. Medicine users should be provided
with instructions to ensure appropriate use and to avoid
risks and unnecessary (long-term) use. In Finland, each
time a medicine is prescribed, the prescriber is obliged to
write dosing instructions for the patient, which are trans-
ferred to the label attached to the medicinal product
package when the medicine is dispensed from the com-
munity pharmacy.”> According to the regulations in
Finland, every prescription should contain written dosing
instructions that cover information about single and daily
dose(s), time of intake, indication of the medicine, and
regularity or duration of use (i.e., length of drug ther-
apy).>® The dosing instructions should be written in plain
language.** The written instructions are especially impor-
tant for older patients, as they often use multiple medi-
cines concomitantly and may mix their medicines. It is
also important for them to understand how their medi-
cines work. However, in real-life practice, older adults
are only rarely aware of the potential risks of benzodiaze-
pines that they use on a long-term basis.*

The aim of this nationwide retrospective register
study was to investigate the use and appropriateness of
the dosing instructions for sedative sleep medicines pre-
scribed to older adults in Finland. We focused on
>75-year-old individuals because this age group typically
starts experiencing more age-related health issues (incl.
polypharmacy), and impaired functional changes owing
to the cumulative effects of aging.

2 | MATERIALS AND METHODS

2.1 | Utilized register-based data

The data for this nationwide retrospective study were
derived from the electronic “Dispensations reimbursable
under the National Health Insurance Scheme” register
(later Prescription Register)*® maintained by KELA (the
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Finnish Social Insurance Institution, SIT) to investigate
the extent of use and content of dosing instructions for
sleep medicines among Finnish residents aged >75 years.
The Prescription Register contains the records of all pre-
scription medicine purchases reimbursed by the public
National Health Insurance covering all permanent Finn-
ish residents living in noninstitutional settings.”**” The
study was based on the dosing instructions of medicine
purchases potentially used for the treatment of insomnia
by persons aged >75 years during a 1-year period from
January 1, 2020, to December 31, 2020. We focused on
purchases of pharmacologically sedative drugs and
defined sleep medicines as the following medicines
included in the Finnish National Current Care Guideline
of Insomnia®’; zolpidem, oxazepam, quetiapine, loraze-
pam, trimipramine, diazepam, alprazolam, doxepin, mir-
tazapine, pregabalin, zopiclone, and trazodone. Thus,
purchases of sleep medicines not included in the Finnish
reimbursement scheme (e.g., temazepam products) were
excluded. Moreover, melatonin was also excluded from
the analysis. Data about the date of dispensation, Ana-
tomical Therapeutic Chemical (ATC) classification, the
pharmaceutical form of the medicine dispensed, its
strength, package size, and the number of packages dis-
pensed during the study period were collected. All avail-
able strengths of medicines were included in the data.
The dosing instructions for each medicine are recorded
in the Prescription Register in their original format. Of
the background variable data of the patients, sex and age
data were used.

The steps used for data selection are shown in Figure 1.
The sleep medicine purchases, and dose instructions related
to these medicines were collected from the Prescription
Register (1,080,843 purchases). Data of purchases from
automated multi-dose dispensing systems were separated
from the data. The dosing instructions for the remaining
medicines purchased were divided into separate datasets
according to their ATC codes. These dosing instructions for
each individual medicine were separately searched by using
predetermined keywords or their parts referring to the treat-
ment of insomnia or insomnia symptoms (Tables S1 and
S2). For this study, only dosing instructions written in Finn-
ish language were included for further analysis as they con-
stituted 95.5% of the instructions related to sleep medicine
purchases (Figure 1). Each of the dosing instruction was
analyzed separately. We validated the keywords with dosing
instructions related to purchases of zolpidem and trazo-
done. As a result, the keywords or parts of the keywords
were found in 99.5% of the zolpidem data and 99.3% of the
trazodone data. With these keywords, we identified the dos-
ing instructions for each of the medicine purchases
included in the further analyses (n = 328,285 dosing
instructions).
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Dosing instructions of reimbursed sleep
medicine purchases for persons = 75 years
in 2020 (Sll register) n=1,080,843

Automated multi-dose
dispensing n=515,615 (47.7%)

Exclusion of dosing instructions not
containing keyword(s) referring to the 4/
treatment of insomnia n=236,943 (41.9% of
pharmacy dispenses)

Dosing instructions containing
keyword(s) referring to the treatment
of insomnia n=328,285 (58.1% of
pharmacy dispenses)

Dosing instructions Dosing instructions written in
not written in Finnish Finnish n=313,440 (95.5%)
n=14,845 (4.5%) 1
Random sample n=1 000

FIGURE 1
sleep medicine purchases and their characteristics. SII, the Finnish

(A) Flowchart for analyzing dosing instructions of

Social Insurance Institution.

2.2 | Analysis of the instruction labels
Every prescription medicine package dispensed from the
community pharmacy must contain an instruction label
for the medicine user. It must contain instructions for
use (single and daily dose(s)), and may contain the
purpose of the use, if indicated by the prescriber in the
prescription. In this study, the instruction labels refer to
the instructions for use provided to the medicine user
on the dispensing label attached to the medicine package
when it is dispensed. The dosing instructions are required
to be written exactly as specified in the prescription. We
examined the appropriateness of dosing instructions
according to four pre-determined criteria shown in
Table 1 (criteria 1-4). The criteria were self-specified but
based on national legislation®>** and Finnish National
Current Care Guideline for Insomnia.”® It was assessed
whether each dosing instruction fulfilled the criteria 1-4.
The number of fulfilled criteria, including the informa-
tion, was summed for each medicine.

A random sample of 1000 dosing instructions was
used to assess the validity of the analysis. Dosing

TABLE 1
medicine dosing instructions (based on national legislation

Criteria for sufficient information content in sleep

(References [23, 24]) and National Current Care Guideline for
Insomnia (Reference [20]).

Criteria Rationale for the assessment

Medicine user must know how much to
take the medicine at a time

(1) Single dose

(2) Time of intake The exact time of dosing for sleep
medicines is important to ensure
optimal efficacy, align with desired
sleep schedules, minimize side effects
and risks, and avoid potential

interactions.

(3) Temporary use Sleep medicines are only meant for

irregular short-term use
(4) Warnings
and/or remarks

Sleep medicines are potentially
inappropriate medicines for older
adults

(5) Instructions for
deprescribing®

Sleep medicine use should last for
maximum 2 weeks including the
gradual discontinuation

“Based on the assessment of the random sample of 1,000 dosing instructions.

instructions for all drugs except clobazam were included
in the analysis. These dosing instructions were read indi-
vidually, and the aforementioned criteria (1-4, Table 1)
were used for the analysis. In addition, instructions for
dose reduction or planned discontinuation (deprescrib-
ing) and explicit instructions for the duration of use were
assessed (criterion 5, Table 1). This extra criterion was
based on the recommendation of the Finnish National
Current Care Guideline for Insomnia."®

Descriptive data analyzes were performed using IBM
SPSS Statistics (version 28.0). Microsoft Excel was used
for data handling and processing.

3 | RESULTS

This register study resulted in a dataset of 1,080,843 seda-
tive sleep medicine purchases by 143,886 individuals aged
>75 years in year 2020 (Figure 1). The three most dis-
pensed medicines in the whole dataset were mirtazapine,
quetiapine, and zopiclone (Table 2). Most purchases were
subsequent partial deliveries of prescriptions, and the
average number of annual dispensations was 3.8 per per-
son, indicating long-term use. Almost half (47.7) of the
medicine purchases were made through automated
multi-dose dispensing systems, and were thus likely
intended for regular, long-term use. Of the remaining
purchases, 328,285 purchases by 87,396 different individ-
uals contained keyword(s) potentially referring to the
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TABLE 2 Comparison of sleep medicine dispenses included in the original material.
Community pharmacy dispenses
(not containing multi-dose
dispenses), N = 565228
Automated
Indicated® for multi-dose
the treatment dispenses, All dispenses,
Suitability for older persons of insomnia Other N = 515615 N = 1080843
Medicine Beers criteria CCG n % n % n % n %
Zopiclone (NO5CFO01) NA Short term only 134,631 41.0 13,279 5.6 33,839 6.6 181,749 16.8
Mirtazapine (NO6AX11) With caution (C)  With depression 112,463 34.3 38,144 16.1 211,959 41.1 362,566 33.5
Zolpidem (N0O5CF02) Avoid (D) Short term only 37,860 11.5 4185 1.8 4997 1.0 47,042 4.4
Quetiapine (NOSAHO04) Avoid (D) Special occations 23,756 7.2 33,327 14.1 132,434 25.7 189,517 17.5
Oxazepam (NO5BA04) Avoid (D) Short term only 15,564 4.7 65,230 27.5 48,560 9.4 129,354 12.0
Trazodone (NO6AXO05) NA With depression 940 0.3 466 0.2 2494 0.5 3900 0.4
Lorazepam (NO5BA06) Avoid (D) Avoid 771 0.2 10,703 4.5 22,711 4.4 34,185 3.2
Trimipramine (NO6AA06) Avoid (D) With depression 620 02 374 02 163 <01 1157 0.1
Pregabalin (NO3AX16) With caution (C) NA 584 0.2 56,273 23.7 53,957 10.5 110,814 10.3
Diazepam (NO5BAO1) Avoid (D) Avoid 559 0.2 4961 2.1 1061 0.2 6581 0.6
Alprazolam (NO5BA12) Avoid (D) Avoid 507 0.2 9309 3.9 2947 0.6 12,763 1.2
Doxepine (NO6AA12) Avoid (D) Low dosage 24 <01 17 00 8 <01 49 <0.1
Midazolam (NO5CDO08) NA Avoid 5 <0.1 350 0.1 0 0 355 <0.1
Clobazam (NO5BA09) NA NA 1 <0.1 325 0.1 485 <0.1 811 0.1
Total 328,285 100.0 236,943 100.0 515,615 100.0 1,080,843 100.0
Type of prescription
Original prescription 157,093 47.9 109,372 46.4 28,761 5.6 295,226 27.3
Subsequent partial delivery 170,706 52.0 126,592 53.6 486,688 94.4 783,986 72.5
by prescription
Other 486 0.1 979 04 166 <0.1 1631 0.2
Total 328,285 100.0 236,943 100.0 515,615 100.0 1,080,843 100.0
Sex
‘Women 59,299 67.9 43,446 65.0 18,015 71.6 97,706 67.9
Men 28,097 321 20,994 35.0 7142 284 46,180 321
Total® 87,396 100.0 64,440 100.0 25,157 100.0 143,886 100.0
Age group
75-79 years 30,386 34.8 21,462 39.0 4186 16.6 46,833 32.5
80-84 years 26,390 30.2 18,432 29.0 6342 252 41,866 29.1
85-89 years 18,744 21.4 14,196 19.0 7389 294 32,128 223
90-94 years 9414 10.8 7,958 10.0 5387 214 17,826 124
95-years 2462 2.8 2,392 3.0 1853 7.4 5233 3.6
Total 87,396 100.0 64,440 100.0 25,157 100.0 143,886 100.0

Note: Drugs are listed according to the number of pharmacy purchases of dispenses with dosing instructions containing keywords referring to the treatment of insomnia.
Abbreviations: CCG, National Current Care Guideline for Insomnia (Reference [20]), NA, not available.

“Dosing instructions contain keyword(s) referring to the treatment of insomnia.

"The total person number does not sum to persons with all dispenses as individual may have bought studied medicines via dose-dispensing or as sleep
medicines or other indications during the study period.

treatment of insomnia. Of these, the three most dispensed
drugs were zopiclone (41.0%), mirtazapine (34.3%), and zol-
pidem (11.5%) (Table 2). Notably, of all the 12 drugs
included in the study, only zopiclone and zolpidem have

insomnia as their primary and only indication. Despite this,
approximately one-tenth of the dosing instructions for zopi-
clone (9.0%) and zolpidem (10.0%) did not contain words
referring to the treatment of insomnia.
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Most (98.4%) of the dosing instructions that indicated
the treatment of insomnia included the dose of the medi-
cation and time of intake (83.4%) (Table 3). Temporary
short-term use was mentioned in 57.3% of the dosing
instructions, whereas only 2.8% included warnings, such
as “not suitable for long-term use” (n = 8895) (Table 3).
Overall, only 2.1% of the dosing instructions fulfilled all
the four criteria for sufficient instructions, as we defined
based on the national legislation®** and the Finnish
Current Care Guideline for Insomnia.?* None of the dos-
ing instructions for five drugs (doxepin, midazolam, tri-
mipramine, alprazolam, and lorazepam) fulfilled all the
criteria for sufficient instructions. The dosing instructions
fulfilling all four criteria were most often, although very
rarely, found for zopiclone (4.0%), zolpidem (3.3%), and
oxazepam (1.3%).

The dosing instructions for different medicines dif-
fered most significantly in the frequency of expressing
the time of intake. This parameter was most frequently
present in the instructions for doxepin (95.5%), trimi-
pramine (91.8%) and quetiapine (86.4%) and less fre-
quent in those for lorazepam (57.7%), diazepam
(60.9%,) and oxazepam (63.9%). In addition, a mention
of temporary use was most frequently observed in the
instructions for zolpidem (86.0%) and zopiclone
(85.8%) and least frequently observed in those for traz-
odone (15.6%), pregabalin (16.8%), and mirtazapine
(19.0%). Other remarks and warnings concerning
appropriate use were more rarely included in the dos-
ing instructions, most commonly for zopiclone (5.0%)
and zolpidem (4.4%). For other medicines, remarks or
warnings were included in 0%-2.7% of the dispensed
prescriptions.

In a randomized sample of 1000 dosing instructions,
the dose was included in almost all instructions (98.8%,
n = 988). The time of drug intake was specified in 82.5%
(n = 825) of the instructions, and warnings or remarks
were included in 5.5% (n = 55). The instruction for grad-
ual discontinuation/deprescribing of the medicine was
clearly mentioned in 5.2% of the dosing instructions
(n = 52). Only three drugs had these instructions: zopi-
clone (n=35), zolpidem (n=15), and oxazepam
(n = 2). Original examples of sufficient and inadequate
dosing instructions are given in Table 4.

4 | DISCUSSION

This nationwide study indicates significant shortcomings
in the dosing instructions accompanying the prescrip-
tions of sleep medicines for older adults in Finland.
Although nearly all screened dosing instructions

included the information about a single dose and the
time of intake, only a minority (2%) of the instructions
contained sufficient information to ensure appropriate
use of the medicines that are classified as potentially
inappropriate medicines (PIMs) for older adults.'®"
Therefore, the dosing instructions frequently missed
information that is required to be provided in a prescrip-
tion according to the Finnish legislation. Most worrying
finding was that the missing information often concerned
warnings or notes regarding regular and long-term use of
sleep medicines. Notably, the pitfalls in dosing instruc-
tions were similar across all assessed medicines. This sub-
optimal prescribing practice may be one of the
contributing factors to the regular long-term use of sleep
medicines, and contrary to guidelines.”® Thus, our study
implies that sufficient, readily available dosing instruc-
tions could be a feasible, but currently undervalued
method to support appropriate and safe medication use
in outpatient care. Further research is needed to evaluate
the impact of improved dosing instructions on appropri-
ateness and prevalence of sleep medicine use for insom-
nia in older adults.

Our findings indicate that automated multi-dose dis-
pensing may be another contributing factor to regular,
long-term use of sleep medicines in older adults. Most
strikingly, nearly a half of the reimbursed medicine pur-
chases in our study were multi-dose dispensations, mean-
ing that sedative medicines were regularly administered
as part of the standard daily medication regimen. In our
dataset, mirtazapine and quetiapine were the most com-
monly dispensed medicines through automated multi-
dose dispensing. Importantly, these medicines are widely
used also for other indications than insomnia (mirtaza-
pine as an antidepressant and quetiapine as an antipsy-
chotic drug). However, regardless of indication, most
drugs in our dataset are considered as PIMs for older
adults. The finding that these drugs are so commonly dis-
pensed via automated multi-dose dispensing systems
raises concerns that should be examined in future stud-
ies. Automated multi-dose dispensing systems should be
assessed to determine whether the practices, believed to
promote rational pharmacotherapy and medication
safety, maintains long-term use of PIMs, and exposes
older outpatients to preventable harm. Regular medica-
tion reviews have been recommended to be integrated
into the automated dose dispensing process to prospec-
tively manage medication-related risks.”>*® Notably,
automated multidose dispensing is expected to become
more common practice in geriatric outpatient care as the
population is aging.

More research is needed to assess the potential
association between long-term use of sleep medicines
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TABLE 4

Medicine
(ATC-code)

Zopiclone
(NO5CFO1)

Mirtazapine
(NO6AX11)

Zolpidem
(NO5CF02)

Quetiapine
(NO5SAHO04)

ERONEN ET AL.

Examples of sufficient dosing instructions

“1/2-1 tablet in the evening just before sleeping. Maximum 5 times a week. INCREASES
RISK FOR FALLS! Next dispensing earliest 27 days since previous one. Short term use
of insomnia.”

“1/2-1 tablets for the night, only when needed. In long term use can weaken memory.
Sleep medicine.”

“1/2 tablet in the evening, recommend to use only on 4 nights a week, because can cause
dependence and efficacy can weaken when used often. It is not allowed to take every
night. To help sleeping.”

“As needed 1 tablet for a night. Medicine can weaken the efficacy of Moxonidis blood
pressure lowering efficacy. To help to sleep during night.”

“0.25 tablets in the evening 1-2 hours before going to bed. Use the lowest effective dose.
There is no need to use Imovane at the same time. Treatment of insomnia.”

“1/4-1/2 tablets in the evening as needed to help to get sleep. Melatonin is the first
choice. The lower the dose the more effective is the effect on sleep and insomnia.”

“0.5-1 tablets as needed for night. Weakens the quality of sleep. Continuous use worsens
insomnia. Worsens memory and other cognitive function. Increases falls. Total weekly
use must be decreased by 0.5 tablets during 1 week”

“1/2-1 tablets as needed in the evening just before going to bed. Maximum three nights a
week. Long term use can weaken memory and balance. It is recommended to slip the
dose in to half and quitting the use. Treatment of insomnia.”

“1/2-1 tablets as needed for night, not over 2 weeks regular use. May cause dependence.
Sleeping medicine”

“1/2-1 tablets in the evening as needed. May increase risk for falls. Sleep enhancing,
anxiolytic medicine.”

“1 tablet in evening, as needed. Not together with Opamox. Insomnia, anxiety”

“0.5-2 tablets in the evening as needed or regularly. May cause dizziness. Insomnia and

Examples of original dosing instructions (sufficient or inadequate) selected from a random sample of 1000 dosing instructions.

Examples of
inadequate dosing
instructions

“To give sleep”

“1 x 1 insomnia”

“As guided for sleeping”

“To help sleeping 1/2 a
day”

“1 x 1 medicine helping
to sleep”

“according to a separate
instruction to support
sleep”

“Sleep medicine”

“1-2 a day. Sleep
medicine”

“1/2 x 1-2/day for
disturbed sleep”

“0 4 0 + 1 sleep and
anxiolytic medicine”

“2-3 night sleep
medicine”

“night for insomnia”

anxiety”

Oxazepam
(NO5BA04)

“1/2-1 tablets a night as needed. Not for daily use. May cause dependence! Next dispense

is earliest after 1.5 months. For insomnia”

and the content of dosing instructions. It is also impor-
tant to investigate whether the content of dosing
instructions differs according to the age of patients.
Furthermore, clear, explicit content of dosing instruc-
tions and instructions for gradual discontinuation/
deprescribing may reduce the long-term use of sleep
medicines and promote safer pharmacotherapy among
older adults. Our findings indicate that it is important
to take action regarding to the common pitfalls in pre-
scribing practices and to enhance the use of dosing
instructions in guiding patients in appropriate
medicine-taking behaviors. This is especially important
when prescribing high-risk medicines such as sleep
medicines to older adults.

“1/2-1 tablets in the evening when going to bed 3-4 nights a week. May cause aiheuttaa
dependence, memory disturbance in long term regular use. sleep medicine”

5

“0.5 x 1-2 for insomnia’

“1 day sleep medicine”

4.1 | Policy, practice implications, and
future research

« This study identified two factors that potentially
expose older adults to preventable harm of sedative
sleep medicine use: automated multi-dose dispensing
(potentially leading or maintaining long-term, regular
use) and poor quality of dosing instructions. It is
important to take action on both contributing factors.

« It is important to make prescribers adhere to prescrib-
ing instructions and treatment guidelines so that the
dosing instructions contain the necessary information
for the medicine user to use the medicine safely and
appropriately. The minimum dosing instructions
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should include indication, dose, time of intake, length
of treatment, and warnings/remarks most relevant for
given medicine user, and if needed, instructions
for gradual discontinuation/deprescribing.

« It is also important to investigate the potential treat-
ment outcomes and consequences of poorly instructed
prescriptions of benzodiazepines and Z-drugs in older
adults.

« Future studies should identify subgroups of older
adults who are more vulnerable to the side effects of
(long-term) use of sleep medicines, such as nocturnal
confusion and falls.

4.2 | Strengths and limitations

Although dosing instructions are a vital source of cus-
tomized information for medicine users, to our knowl-
edge, this is the first study assessing the content of the
dosing instructions. The present study is based on all
the purchases of reimbursed sedative sleep medicines,
including their dosing instructions, in Finns aged
>75 years in 2020. Therefore, it offers a relatively com-
prehensive and timely overview of the quality of sleep
medicine prescribing practice in Finland, with a special
focus on appropriateness of dosing instructions. How-
ever, this study has limitations. First, our approach may
give an overly positive impression of the content of use
instructions, as it only includes those dosing instructions
that were, based on keyword(s) in the labels, indicated
for the treatment of insomnia or insomnia symptoms.
For example, nearly 20,000 purchases of the hypnotics
zopiclone and zolpidem were prescribed and dispensed
with dosing instructions without clear indication for
insomnia. Second, the data consisted only of medicines
reimbursed according to the Finnish Health Insurance
Act in 2020. Therefore, purchases of non-reimbursable
but widely used sleep medicines such as melatonin or
temazepam are not included in the data. Third, the indi-
cation (or its severity) to which the medicine was pre-
scribed is not possible to specify in our study. Relatedly,
owing to potential typographical errors in the dosing
instructions, some instructions might have been excluded
from the actual analysis. However, the qualification of
the research material was done carefully and validated.
Moreover, the study was conducted during the pandemic,
which may have also produced mixed effects on the pre-
scribing and use of sleep medicines, and prevalence of
insomnia and insomnia symptoms. However, the data
describe the first year of the COVID-19 pandemic, with
radically diminished contacts between patients and
health care professionals. Finally, we only considered
prescription labels as a source of dosing instructions.

Dosing instructions and other critical information could
have been passed on verbally, or medications could have
been dispensed by caregivers with sufficient knowledge
about dosing and potential harms.

To conclude our findings indicate that appropriate
instructions, particularly warnings about long-term regu-
lar use, are neglected in routine practice in prescribing
sedative sleep medicines for older adults (>75 years).
Urgent actions to change current clinical prescribing
practices are warranted.

ACKNOWLEDGMENTS

Dr. Tarja Stenberg and Dr. Jari Tithonen are acknowledged
for their excellent comments on the manuscript. We thank
Iman Baramaki, B.Sc., for helping with the formatting.

FUNDING INFORMATION

Social Insurance Institution (Kela) has funded the collec-
tion of the register- based data. No other specific funding
was obtained for this study.

CONFLICT OF INTEREST STATEMENT

The authors have no competing interests. No specific
funding has been obtained to carry out this research.
T.R. and M.A. are employed by the University of Hel-
sinki. T.K. is employed by the Social Insurance Institu-
tion of Finland. S.T-E. was working as a master's student
for this work. This study has been partially funded by the
Social Insurance Institution (Kela).

PEER REVIEW

The peer review history for this article is available at
https://www.webofscience.com/api/gateway/wos/peer-
review/10.1111/acps.13661.

DATA AVAILABILITY STATEMENT

Due to data protection regulations of the secondary
use of administrative, individual-level register data in
Finland, the authors do not have the permission to make
the data supporting the current findings available.
Interested parties may however apply for permission to
access the data from the Social Insurance Institution of
Finland (Kela), https://www.kela.fi/web/en/data-permits-
and-data-requests; email: tietoaineistot@kela.fi.

ETHICS STATEMENT
This solely register-based study does not require ethical
approval according to Finnish legislation.

ORCID

Terhi Kurko ‘© https://orcid.org/0009-0004-3672-6628
Sirkka-Liisa Kiveld ‘® https://orcid.org/0009-0006-0390-
6926

35U0117 SUOLLILIOD AI1E9.10) 3|1 dde 3} Aq PaUBAOB 918 AL YO 88N J0 S9N 10} ARIGIT8UIUO /3|1 UO (SLONIPUOD-PUE-SUWLBIALIOD" B |1 ARG IUIUO//STY) SUONIPUOD PUe SW 1 841395 *[1202/20/vT] Uo ARiqiTauIuO AB]IM ‘Mpin L J0 ASIeAIUN AQ T99ET SUIe/TTTT 0T/10p/LI0D"AB] I ARG pUIUO//SANY WO POPEOIUMOQ ‘0 *L70009T


https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/acps.13661
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/acps.13661
https://www.kela.fi/web/en/data-permits-and-data-requests
https://www.kela.fi/web/en/data-permits-and-data-requests
mailto:tietoaineistot@kela.fi
https://orcid.org/0009-0004-3672-6628
https://orcid.org/0009-0004-3672-6628
https://orcid.org/0009-0006-0390-6926
https://orcid.org/0009-0006-0390-6926
https://orcid.org/0009-0006-0390-6926

10 | Wl LEY_. Acta Psychiatrica S(’lel(lillil\'i(‘él‘

Tiina Paunio

ERONEN ET AL.

https://orcid.org/0000-0002-5560-0666

Marja Airaksinen ‘© https://orcid.org/0000-0002-6077-
5671

Tomi Rantamdki ‘© https://orcid.org/0000-0002-0052-
1434

REFERENCES

1. Riemann D, Baglioni C, Bassetti C, et al. European guideline

10.

11.

12.

for the diagnosis and treatment of insomnia. J Sleep Res. 2017;
26(6):675-700. doi:10.1111/jsr.12594

Morin CM, Inoue Y, Kushida C, Poyares D, Winkelman J.
Endorsement of European guideline for the diagnosis and
treatment of insomnia by the world sleep society. Sleep Med.
2021;81:124-126. doi:10.1016/j.sleep.2021.01.023

De Crescenzo F, D'Alo GL, Ostinelli EG, et al. Comparative
effects of pharmacological interventions for the acute
and long-term management of insomnia disorder in adults:
a systematic review and network meta-analysis. The Lancet.
2022;400(10347):170-184. doi:10.1016/S0140-6736(22)
00878-9

Bastien CH, LeBlanc M, Carrier J, Morin CM. Sleep EEG
power spectra, Insomnia, and chronic use of benzodiazepines.
Sleep. 2003;26(3):313-317. d0i:10.1093/sleep/26.3.313
Puustinen J, Nurminen J, Kukola M, Vahlberg T, Laine K,
Kiveld SL. Associations between use of benzodiazepines or
related drugs and health, physical abilities and cognitive
function: a non-randomised clinical study in the elderly.
Drugs Aging. 2007;24(12):1045-1059. doi:10.2165/00002512-
200724120-00007

Wouters H, Hilmer SN, Gnjidic D, et al. Long-term exposure to
anticholinergic and sedative medications and cognitive and
physical function in later life. J Gerontol Ser A. 2020;75(2):357-
365. doi:10.1093/gerona/glz019

Glass J, Lanctot KL, Herrmann N, Sproule BA, Busto UE. Seda-
tive hypnotics in older people with insomnia: meta-analysis of
risks and benefits. BMJ. 2005;331(7526):1169. doi:10.1136/bmj.
38623.768588.47

Bierman EJM, Comijs HC, Gundy CM, Sonnenberg C,
Jonker C, Beekman ATF. The effect of chronic benzodiazepine
use on cognitive functioning in older persons: good, bad or
indifferent? Int J Geriatr Psychiatry. 2007;22(12):1194-1200. doi:
10.1002/gps.1811

Cao YJ, Mager D, Simonsick E, et al. Physical and cognitive
performance and burden of anticholinergics, sedatives, and
ACE inhibitors in older women. Clin Pharmacol Ther. 2008;
83(3):422-429. doi:10.1038/sj.clpt.6100303

Krystal AD, Richelson E, Roth T. Review of the histamine sys-
tem and the clinical effects of H1 antagonists: basis for a new
model for understanding the effects of insomnia medications.
Sleep Med Rev. 2013;17(4):263-272. doi:10.1016/j.smrv.2012.
08.001

Vande Griend JP, Anderson SL. Histamine-1 receptor antago-
nism for treatment of insomnia. J Am Pharm Assoc. 2012;52(6):
€210-e219. doi:10.1331/JAPhA.2012.12051

Seppala LJ, Van De Glind EMM, Daams JG, et al. Fall-risk-
increasing drugs: a systematic review and meta-analysis: III.
Others. J Am Med Dir Assoc. 2018;19(4):372.e1-372.€8. doi:10.
1016/j.jamda.2017.12.099

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Tseng LY, Huang ST, Peng LN, Chen LK, Hsiao FY. Benzodiaz-

epines, z-hypnotics, and risk of dementia: special consider-
ations of half-lives and concomitant use. Neurother J Am Soc
Exp Neurother. 2020;17(1):156-164. doi:10.1007/s13311-019-
00801-9

Picton JD, Marino AB, Nealy KL. Benzodiazepine use and cog-
nitive decline in the elderly. Am J Health Syst Pharm. 2018;
75(1):e6-e12. doi:10.2146/ajhp160381

Nedergaard M, Goldman SA. Glymphatic failure as a final
common pathway to dementia. Science. 2020;370(6512):50-56.
doi:10.1126/science.abb8739

Kurko T, Saastamoinen LK, Tuulio-Henriksson A, et al.
Trends in the long-term use of benzodiazepine anxiolytics and
hypnotics: a national register study for 2006 to 2014. Pharma-
coepidemiol Drug Saf. 2018;27(6):674-682. doi:10.1002/pds.
4551

Taipale H, Sdrkild H, Tanskanen A, et al. Incidence of and
characteristics associated with long-term benzodiazepine use in
Finland. JAMA Netw Open. 2020;3(10):e2019029. d0i:10.1001/
jamanetworkopen.2020.19029

Fick DM, Semla TP, Steinman M, et al. American Geriatrics
Society 2019 updated AGS Beers criteria® for potentially inap-
propriate medication use in older adults: 2019 AGS BEERS
CRITERIA® UPDATE EXPERT PANEL. J Am Geriatr Soc.
2019;67(4):674-694. d0i:10.1111/jgs.15767

Tian F, Chen Z, Zeng Y, Feng Q, Chen X. Prevalence of use of
potentially inappropriate medications among older adults
worldwide: a systematic review and meta-analysis. JAMA Netw
Open. 2023;6(8):€2326910. do0i:10.1001/jamanetworkopen.2023.
26910

Insomnia, Current Care Guideline. A Working Group Set up by
Duodecim of the Finnish Medical Association and Finnish Sleep
Research Society. Duodecim; 2023 www.kaypahoito.fi. Accessed
Aug 21, 2023

Kurko TAT, Saastamoinen LK, Tdhkdpdd S, et al. Long-term
use of benzodiazepines: definitions, prevalence and usage
patterns—a systematic review of register-based studies. Eur
Psychiatry. 2015;30(8):1037-1047.  doi:10.1016/j.eurpsy.2015.
09.003

Kurko T, Saastamoinen L, Tuulio-Henriksson A, TaiminenT
TJ, Airaksinen M, Hietala J. Long-term use of benzodiazepines
has decreased in Finland. Suom Lddkdril. 2018;73(20):1292-
1299. [in Finnish].

Medicines Act 395/1987: Ministry of Social Affairs and Health
Decree on the prescribing of medicines (1088/2010).

Ministry of Social Affairs and Health. Finnish Medicines Regu-
lation (2010) (13 § (22.12.2016/1459). https://www.finlex.fi/fi/
laki/ajantasa/2010/20101088 [in Finnish]. Accessed May
10, 2023

Celikkayalar E, Airaksinen M, Kiveld SL, Nieminen J, Kleme J,
Puustinen J. Are older people aware of potential risks related
to benzodiazepines they are taking and has anything changed
in risk awareness over ten years? Patient Prefer Adherence.
2021;15:141-147. doi:10.2147/PPA.S280503

Furu K, Wettermark B, Andersen M, Martikainen JE,
Almarsdottir AB, Sarensen HT. The Nordic countries as a
cohort for pharmacoepidemiological research. Basic Clin
Pharmacol Toxicol. 2010;106(2):86-94. doi:10.1111/j.1742-
7843.2009.00494.x

35U0117 SUOLLILIOD AI1E9.10) 3|1 dde 3} Aq PaUBAOB 918 AL YO 88N J0 S9N 10} ARIGIT8UIUO /3|1 UO (SLONIPUOD-PUE-SUWLBIALIOD" B |1 ARG IUIUO//STY) SUONIPUOD PUe SW 1 841395 *[1202/20/vT] Uo ARiqiTauIuO AB]IM ‘Mpin L J0 ASIeAIUN AQ T99ET SUIe/TTTT 0T/10p/LI0D"AB] I ARG pUIUO//SANY WO POPEOIUMOQ ‘0 *L70009T


https://orcid.org/0000-0002-5560-0666
https://orcid.org/0000-0002-5560-0666
https://orcid.org/0000-0002-6077-5671
https://orcid.org/0000-0002-6077-5671
https://orcid.org/0000-0002-6077-5671
https://orcid.org/0000-0002-0052-1434
https://orcid.org/0000-0002-0052-1434
https://orcid.org/0000-0002-0052-1434
info:doi/10.1111/jsr.12594
info:doi/10.1016/j.sleep.2021.01.023
info:doi/10.1016/S0140-6736(22)00878-9
info:doi/10.1016/S0140-6736(22)00878-9
info:doi/10.1093/sleep/26.3.313
info:doi/10.2165/00002512-200724120-00007
info:doi/10.2165/00002512-200724120-00007
info:doi/10.1093/gerona/glz019
info:doi/10.1136/bmj.38623.768588.47
info:doi/10.1136/bmj.38623.768588.47
info:doi/10.1002/gps.1811
info:doi/10.1038/sj.clpt.6100303
info:doi/10.1016/j.smrv.2012.08.001
info:doi/10.1016/j.smrv.2012.08.001
info:doi/10.1331/JAPhA.2012.12051
info:doi/10.1016/j.jamda.2017.12.099
info:doi/10.1016/j.jamda.2017.12.099
info:doi/10.1007/s13311-019-00801-9
info:doi/10.1007/s13311-019-00801-9
info:doi/10.2146/ajhp160381
info:doi/10.1126/science.abb8739
info:doi/10.1002/pds.4551
info:doi/10.1002/pds.4551
info:doi/10.1001/jamanetworkopen.2020.19029
info:doi/10.1001/jamanetworkopen.2020.19029
info:doi/10.1111/jgs.15767
info:doi/10.1001/jamanetworkopen.2023.26910
info:doi/10.1001/jamanetworkopen.2023.26910
http://www.kaypahoito.fi
info:doi/10.1016/j.eurpsy.2015.09.003
info:doi/10.1016/j.eurpsy.2015.09.003
https://www.finlex.fi/fi/laki/ajantasa/2010/20101088
https://www.finlex.fi/fi/laki/ajantasa/2010/20101088
info:doi/10.2147/PPA.S280503
info:doi/10.1111/j.1742-7843.2009.00494.x
info:doi/10.1111/j.1742-7843.2009.00494.x

ERONEN ET AL.

27.

28.

29.

Rikala M, Hartikainen S, Sulkava R, Korhonen MJ. Validity of
the Finnish prescription register for measuring psychotropic
drug exposures among elderly Finns: a population-based inter-
vention study. Drugs Aging. 2010;27(4):337-349. doi:10.2165/
11315960-000000000-00000

Guo M, Sr C, Lau E, Rimington J, Babu C, Penm J. User testing
to examine patient understanding of pharmacy generated med-
ication labels. Patient Educ Couns. 2020;103(11):2290-2296. doi:
10.1016/j.pec.2020.04.015

Tahvanainen H, Kuitunen S, Holmstrom AR, Airaksinen M.
Integrating medication risk management interventions into
regular automated dose dispensing service of older home care
clients—a systems approach. BMC Geriatr. 2021;21(1):663. doi:
10.1186/s12877-021-02607-x

l Acta Psychiatrica Ht'zm(lina\'im‘_WI LEY. u

SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.
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