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RESEARCH ARTICLE

Insomnia in the elderly: reported reasons and their associations
with medication in general practice in Denmark

Ida Hollsten, Billa Mouritsard�ottir Foldbo, Merethe Kristine Kousgaard Andersen and Jørgen Nexøe

Research Unit of General Practice, University of Southern Denmark, Odense, Denmark

ABSTRACT
Objective: The aim of this study was to investigate reasons for insomnia symptoms and their
associations with sleep medication prescription in elderly patients in general practice.
Design: Over a period of 20 weekdays, general practitioners (GPs) recorded reasons and treat-
ment for insomnia symptoms. Patient characteristics and outcomes were analysed using descrip-
tive statistics. Logistic regression was used to analyse the associations between reasons for
insomnia symptoms and prescription.
Setting: General practices in the Region of Southern Denmark.
Subjects: Consultations (n¼ 405) with patients older than 65 years presenting with insom-
nia symptoms.
Main outcome measures: Reasons for insomnia symptoms and sleep medication prescription.
Results: The most commonly reported reasons for insomnia symptoms were somatic illness
(34%) and psychiatric diagnosis (29%). Having a psychiatric diagnosis or multiple reported rea-
sons for insomnia increased the odds for prescription (odds ratio (OR) 4.60, 95% confidence
interval (CI) 2.41-9.90 and OR 2.10, CI 1.03-4.28), whereas being first consultation regarding
insomnia symptoms decreased the odds (OR 0.17, CI 0.10-0.30). A total of 80% received a pre-
scription, most frequently of Z-hypnotics (49%). About half (52%) of the patients consulting their
GP for the first time with insomnia symptoms received a prescription.
Conclusion: Somatic and psychiatric diseases were the most commonly reported reasons for
insomnia symptoms in the elderly, suggesting a high prevalence of comorbid insomnia.
Regardless of reason, a majority of the consultations resulted in prescription of sleep medication
with potential serious adverse effects. This indicates that there is still room for improving the
management of insomnia among older adults.

Key Points
Although insomnia is common in the elderly, little is known about its reasons and their associa-
tions with prescription patterns.

� The most commonly reported reasons for insomnia symptoms in the elderly are psychiatric
diagnosis and somatic illness.

� According to guidelines, sleep medication with potential serious adverse effects is prescribed
too frequently to elderly patients.

� An effort should be made to identify and optimally treat comorbid insomnia, which appears
to be prevalent in older adults.
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Introduction

Difficulties falling asleep, interrupted sleep, early awak-

ening and other insomnia symptoms affect up to 30-

50% of adults [1,2]. Some studies indicate that the

prevalence of insomnia symptoms increases with age

[1,3], and is associated with negative effects on cogni-

tive function [4,5]. In addition, sleep disorders are

related to an increased risk of cardiovascular disease

[3,6], depression [7], falls [8] and increased mortality [9].

Treatment of sleep problems in older adults can be
particularly challenging for various reasons. First, sleep
duration and quality are reduced with increasing age
[5], but insomnia symptoms should, however, not be
dismissed as just a part of normal aging [1,5]. Second,
there is a higher prevalence of comorbidity and poly-
pharmacy in the elderly [10,11], as well as issues
regarding social aspects and compliance [12]. Finally,
body composition and organ function change with
increasing age, resulting in altered pharmacokinetics
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and -dynamics. This needs to be considered in order
to avoid adverse drug reactions [12].

The world’s population of elderly people is predicted
to almost triple in a few decades. In the Nordic coun-
tries, almost a third of the population is expected to be
aged 60 years or over by 2050 [13]. Sleep problems are
associated with a substantial economic burden on soci-
ety [14], accounting for 6% of all contacts in Danish
general practice and causing a total of 2 million consul-
tations per year [15] in a country with only 5.8 million
inhabitants [16]. Therefore, understanding the reasons
for insomnia symptoms in the elderly in order to opti-
mise the treatment is relevant from a patient oriented
as well as a socioeconomic point of view.

The aim of this study is to describe reported reasons
for insomnia symptoms in patients older than 65years
and analyse how these reasons are associated with pre-
scription of sleep medication in general practice.

Methods

Design

An audit was conducted using a method developed by
Audit Projekt Odense (APO), a part of the Research Unit
for General Practice in Odense, Denmark. The method
is based on ideas and experiences from the Royal
College of General Practitioners’ Research Unit in
Birmingham. Audit data are collected with a specifically
developed and pilot-tested questionnaire. The results
from the audit are subsequently discussed in seminars
with the aim of improving quality and education in
general practice. The method has been used several
times in Denmark, as well as internationally [17].

Setting

Data registration was carried out by general practi-
tioners (GPs) working in the Region of Southern
Denmark. In Denmark, general practice functions as
the primary access to the health care system. When
needed, GPs can refer to the specialised health care
system, hospitals and private specialists, thus also act-
ing as coordinators and gatekeepers ensuring optimal
treatment of the citizens [18].

Data

All GPs in the Region of Southern Denmark were invited
to register all consultations regarding insomnia symp-
toms in an audit questionnaire provided by APO
(Appendix I) during 20 weekdays in September and
October 2017. Besides year of birth and sex, the

questionnaire contained seven topics with 42 categorical
variables in total. Each topic was to be marked with min-
imum one X, as its variables were exhaustive. This study
comprehends the topics current course (first contact
regarding insomnia symptoms), reason for insomnia
symptoms (psychiatric diagnosis, life crisis, loneliness,
poor sleep hygiene, somatic illness, other acknowledged
reason or unknown) and prescribed medication
(Z-hypnotics (zopiclone, zolpidem), benzodiazepines,
mirtazapine/mianserin, other antidepressants, antipsy-
chotics (quetiapine, Truxal/Nozinan), melatonin, sedating
antihistamines (Phenergan, Postafen, Marzine), other
medication for insomnia or no sleep medication). Other
topics were symptoms, expectations, abuse and treat-
ment. Inclusion criteria for this study were patients older
than 65years presenting with insomnia symptoms.
Registrations with missing data for any of the included
variables were excluded.

Analyses

For clarification, two terms were created for the differ-
ent groups of patients. Throughout the paper, the

Table 1. Baseline characteristics.
Baseline characteristics

Consultations with patients aged > 65 years n¼ 405 (100)
Sex
Female 279 (69)
Male 126 (31)

Age, years
66–74 170 (42)
75–84 155 (38)
� 85 80 (20)

First contact regarding insomnia
Yes 73 (18)
No 332 (82)

Reported reasons for insomnia
Psychiatric diagnosis 118 (29)
Life crisis 62 (15)
Loneliness 36 (9)
Poor sleep hygiene 38 (9)
Somatic illness 136 (34)
Other acknowledged reason 52 (13)
Unknown 62 (15)

Single or multiple reported reasons for insomnia
Single-reported reason 320 (79)
Multiple reported reasons 85 (21)

Sleep medication prescribed
Z-hypnotics (zopiclone, zolpidem) 197 (49)
Benzodiazepines 43 (11)
Mirtazapine/mianserin 58 (14)
Other antidepressants 30 (7)
Antipsychotics 22 (5)
Melatonin 15 (4)
Sedating antihistamines 14 (3)
Other medication for insomnia 5 (1)
No sleep medication 80 (20)

Characteristics of the registered consultations with patients aged over
65 years presenting with sleep problems; n (%). ‘Single-reported reason’
and ‘multiple reported reasons’ are referring to whether only one or two
or more reasons for the insomnia symptoms were registered, respectively.
Multiple reasons and sleep medications could be registered at one con-
sultation, hence the total percentages in these categories exceed 100%.
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term ‘single-reported’ will be used for patients with
only one reported reason for insomnia symptoms. For
patients with two or more reported reasons the term

will be ‘multiple reported’ reasons. Simple logistic
regression was used to analyse the association
between prescription and each of the variables (rea-
sons for insomnia (multiple and single-reported), first
contact regarding insomnia symptoms, age group and
sex). The association between prescription and the
interaction between all the single-reported reasons
was also assessed, using multiple logistic regressions.
The other variables included in the study (age, sex
and current course) were not adjusted for in this

0%

20%

40%

60%

80%

100%

65 44 6 13 86 44 62 85

Psychiatric
diagnosis

Life crisis Loneliness Poor sleep
hygiene

Somatic illness Other reason Unknown Multiple reasons

Z-hypnotics (zopiclone, zolpidem) Benzodiazepines Mirtazapine/mianserin

Other antidepressants Antipsychotics Melatonin

Sedating antihistamines Other medication for insomnia No sleep medication

Figure 1. The number of consultations (n) is shown below the bars, divided in groups where only one (‘single-reported’) reason
for the patients’ insomnia symptoms was registered. The consultations where two or more reasons were registered are shown in
the bar ‘Multiple reasons’. More than one sleep medication could be registered at each consultation.

Table 2. Association between baseline characteristics and
prescription.
Variables OR 95% CI p value

Sex
Male 0.75 0.45–1.25 0.27
Female 1.33 0.80–2.23 0.27

Age, years
66–74 0.86 0.52–1.40 0.54
75–84 1.47 0.87–2.47 0.15
� 85 1.14 0.41–1.33 0.31

Reported reasons for insomnia
Psychiatric diagnosis 4.60 2.41–9.90 < 0.05
Life crisis 1.33 0.65–2.76 0.44
Loneliness 1.58 0.59–4.21 0.36
Poor sleep hygiene 1.35 0.54–3.34 0.52
Somatic illness 0.92 0.55–1.55 0.76
Other acknowledged reason 0.36 0.19–0.68 < 0.05
Unknown 0.73 0.39–1.39 0.34

Single or multiple reported reasons for insomnia
Single-reported reason 0.48 0.23–0.97 < 0.05
Multiple reported reasons 2.10 1.03–4.28 < 0.05

Contact
First contact regarding insomnia 0.17 0.10–0.30 < 0.05

CI: confidence interval
Crude odds ratios (OR) illustrating whether sleep medication was pre-
scribed or not according to sex, age group, reported reason for insomnia
symptoms and being first contact regarding insomnia symptoms, respect-
ively. ‘Single-reported reason’ and ‘multiple reported reasons’ are refer-
ring to whether only one or two or more reasons for the insomnia
symptoms were registered, respectively.

Table 3. Association between reason for insomnia symptoms
and prescription.
Single-reported reason for insomnia ORadj 95% CI p value

Psychiatric diagnosis 1.31 0.45–3.81 0.62
Life crisis 0.52 0.19–1.39 0.19
Loneliness 0.27 0.04–1.65 0.16
Poor sleep hygiene 1.60 0.19–13.65 0.67
Somatic illness 0.44 0.19–1.01 0.05
Other acknowledged reason 0.21 0.09–0.52 < 0.05
Unknown 0.42 0.17–1.01 0.05

CI: confidence interval.
Adjusted odds ratios (ORadj) showing the association between sleep medi-
cation prescription and the interaction between the single-reported rea-
sons. The other variables included in the study (age, sex and current
course) are not adjusted for in this analysis. ‘Single-reported reason’ is
referring to the consultations where only one reason was registered for
the patients’ insomnia symptoms.
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analysis. All variables were dichotomised into yes
(coded as 1) and no (coded as 0) and analysed using
the statistical software STATA/IC 15.0 for Mac. The
statistical significance level was set at p< 0.05.

Results

Out of 1,123 consultations registered in the audit, a
total of 405 concerned elderly patients and were
included in this study. A majority (69%) of the patients
were female, and a majority (82%) had previously con-
sulted their GP regarding sleep problems. A fifth (21%)
reported multiple reasons for their insomnia (Table 1).

Reported reasons

The most common reason for insomnia symptoms was
somatic illness, followed by psychiatric diagnosis, both
in general (n¼ 136; 34% and n¼ 118; 29%) and as sin-
gle-reported reasons (n¼ 86; 21% and n¼ 65; 16%)
(Table 1 and Figure 1).

Loneliness was present in 36 (9%) cases overall but
seen in only 6 (1%) as single-reported reason. The
same trend was seen with poor sleep hygiene, overall
38 (9%) and single-reported 13 (3%). In contrast, life
crisis was almost equally common as single-reported
(n¼ 44; 11%) and as overall reason (n¼ 62; 15%).
Other reason than any of the stated was present in 52
(13%) cases overall and the reason was unknown in
62 (15%).

Prescription

Sleep medication was prescribed in 80% (n¼ 325) of
the consultations. The most frequent choice was Z-
hypnotics (n¼ 197; 49%), followed by mirtazapine/
mianserin (n¼ 58; 14%) and benzodiazepines (n¼ 43;
11%) (Table 1). Antidepressants were most commonly
prescribed to patients with psychiatric diagnoses
(Figure 1). The other types of medication were pre-
scribed to 5% or fewer, respectively (Table 1). Seventy-
three (18%) consultations concerned a first time visit
for insomnia symptoms, of which 38 (52%) resulted in
a prescription, also most commonly of Z-hypnotics
(21%), mirtazapine/mianserin (12%) and benzodiaze-
pines (8%).

Regardless of reason, it was more common to
receive a prescription than not to (Figure 1). Medicine
was prescribed most frequently when the reason was
poor sleep hygiene (92%) or psychiatric diagnosis
(91%). With somatic illness as single-reported reason,
77% received a prescription. However, this did not

reach significance (odds ratio (OR) 0.92, 95% confi-
dence interval (CI) 0.55–1.55).

For the most prevalent single-reported reasons,
somatic illness and psychiatric diagnosis, the most fre-
quently prescribed medications were Z-hypnotics
(56%) and mirtazapine/mianserin (34%), respectively.
When life crisis, loneliness or poor sleep hygiene were
single-reported reasons, 50% or more received Z-hyp-
notics. Consultations not resulting in prescriptions
were associated with somatic illness, loneliness,
unknown and other acknowledged reason.

When using simple logistic regression (Table 2),
having a psychiatric diagnosis or multiple reported
reasons increased the odds for prescription (OR 4.60,
CI 2.41–9.90 and OR 2.10, CI 1.03–4.28). Having a sin-
gle-reported reason, other acknowledged reason or
being first contact regarding insomnia symptoms
decreased the odds (OR 0.48, CI 0.23–0.97; OR 0.36, CI
0.19–0.68 and OR 0.17, CI 0.10–0.30, respectively).
When analysing the single-reported reasons using
multiple logistic regression (Table 3), only other
acknowledged reason reached significance (ORadj 0.21,
CI 0.09–0.52).

Discussion

Principal findings

The most frequently reported reason for insomnia
symptoms among the elderly was somatic illness, fol-
lowed by psychiatric diagnosis. Life crisis, other
acknowledged and unknown reason were also rather
common, whereas loneliness and poor sleep hygiene
were reported in less than 10% of the cases, respect-
ively. A majority (80%) of the consultations resulted in
a prescription, most commonly of Z-hypnotics.

Having multiple reported reasons increased the
odds for prescription (OR 2.10) whereas having only
one reason decreased the odds (OR 0.48). This may be
explained by GPs finding it more difficult to treat
when facing multiple reasons and they were therefore
more prone to prescribe medication. Also, some of the
prescriptions might have been a continuation of medi-
cation initiated by other specialists in these complex
cases. Psychiatric diagnosis was also significantly asso-
ciated with prescription, increasing the odds with
360%. This could be explained by the fact that many
drugs used for sleep disturbances are psychoactive
and also used in the treatment of psychiatric illness.
The other dominant reason, somatic illness, was not
significantly associated with prescription. However, a
majority (77%) of those with a single-reported somatic
reason were prescribed sleep medication. Before
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prescribing to these patients, GPs should consider
whether the benefits outweigh the risks and if the
somatic illness is otherwise optimally treated. Being
first visit regarding insomnia symptoms was negatively
associated with prescription (OR 0.17), which might
reflect the GPs’ awareness of guidelines and effort to
avoid prescribing medication at first visit. However, it
is notable that half (52%) of these elderly ‘first timers’
walked out from the consultation with a prescription,
indicating that sleep medication is quite commonly
initiated in the elderly. Since the audit does not cover
what the other acknowledged reasons are, its signifi-
cant association with prescription is difficult to discuss
in more detail. The variables not reaching significance
could be a result of the limited sample size, if not sim-
ply an absence of association.

Strengths and limitations

The GPs’ familiarity with the APO method, along with
the simplicity of the questionnaire, strengthens the
validity and reproducibility of the collected data.
Participation is voluntary and unremunerated, and the
immediate recording of data minimises recall bias. The
GPs receive their own and the general audit results,
and are invited to subsequent re-education meetings
with experts within the field. Thus, the method serves
both as a provider of information as well as a tool for
personal and general quality development.
Furthermore, since all Danish citizens have access to
free health care, the study is not limited to the indi-
vidual patient’s socioeconomic status.

If sleep problems account for 6% of GP consulta-
tions [15], one could expect a higher number of regis-
tered consultations. This could indicate a lack of
recording of all patients, perhaps due to high work-
load, forgetfulness or complex cases (where insomnia
is not the main reason for contact). Also, some
patients might have been registered more than once
during the study period due to several consultations,
thus blurring the results. This is however not assumed
to be a significant issue due to the short duration of
the study.

The number of consultations registered as the first
regarding insomnia symptoms might be overestimated
since the GPs’ knowledge about the patients could be
limited. For example, patients could have consulted
other GPs or had a history with insomnia years ago.
Also, some prescriptions were perhaps not initiated
against insomnia, but were a continuation of ongoing
treatment for other conditions, such as antidepres-
sants for depression. However, the cross-sectional

nature of this study does not provide further data on
the GPs’ reflections and decision-making process. If
only the GPs with most time, dedication and interest
in self-education chose to participate, some selection
bias might be present, probably resulting in an under-
estimation of the prescription rate.

As this study only includes the elderly, it does not
provide a comparison between younger and elderly
patients and the results might not be applicable to
other age groups. Treating insomnia in elderly patients
is important, but can be particularly challenging due
to polypharmacy, multimorbidity, compliance issues
and an increased vulnerability to side effects. This
study, in line with others mentioned, indicates over-
prescribing of sleep medication to elderly patients,
while little is known about the reasons for their
insomnia. Therefore, this paper is dedicated to shed
light on the issues regarding insomnia in this con-
stantly growing age group.

Other studies

To our knowledge, few other studies have been focus-
ing on the reasons for insomnia symptoms in older
adults in general practice. Arroll et al. [19] also found
that the most prevalent reasons for insomnia symp-
toms in primary care are of psychiatric and somatic
origin. However, the study applies to all adults and
not only to the elderly. Other studies examining the
association between reasons for insomnia symptoms
and prescription of sleep medication were not found.

Several studies focus on pharmacological treatment
of insomnia. Schroeck et al. [20] concluded that Z-hyp-
notics can be used in short term as last-resort treat-
ment for elderly patients with insomnia symptoms.
Sedating low-dose antidepressants can be considered
in comorbid depression. However, benzodiazepines
and antipsychotics should be avoided due to side
effects, and melatonin is not recommended due to
inconsistent effect. The European Insomnia Guideline
[21] agrees with these recommendations, however,
accepts limited use of benzodiazepines. The American
Society of Geriatrics [22] also recommends generally
avoiding sedating antihistamines and benzodiazepines,
and, unlike the others, avoidance of Z-hypnotics. The
prescription pattern of the GPs in our study is quite in
accordance with a mixture of these recommendations:
Z-hypnotics were most frequently prescribed, and in
case of psychiatric diagnosis, antidepressant drugs
were more frequently used. Regarding the studies’ dis-
agreement on benzodiazepines, we found that the
GPs prescribed these drugs to elderly patients but less
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frequently than Z-hypnotics and antidepressants.
Although not recommended, a small part of the con-
sultations resulted in antihistamine, antipsychotic or
melatonin prescriptions.

More than half (52%) of the first consultations
regarding insomnia resulted in prescription, mostly of
Z-hypnotics, antidepressants and benzodiazepines.
This finding conflicts with international [21] as well as
national [23] guidelines, which recommend that non-
pharmacological interventions, such as cognitive
behavioural therapy for insomnia (CBT-I), should be
considered first-line treatment. Moreover, that medica-
tion with addictive potential, such as Z-hypnotics and
benzodiazepines, should only be used after non-
pharmacological methods are shown to be ineffective
or unavailable and only as short-term treatment. This
applies particularly to older adults, who generally are
more sensitive to side effects and to whom the bene-
fits of sedative hypnotics may not justify the risk of
adverse events [24], such as cognitive impairment,
delirium, falls and sedation [22]. A Norwegian study
[25] also found that Z-hypnotics and benzodiazepines
are prescribed too frequently to elderly patients in
general practice. Furthermore, that these medications
often are issued in large quantities indicating long-
term use.

CBT-I is considered a safe and effective treatment
for insomnia, possibly with even longer-lasting effects
compared with sleep medication [26]. It has been
shown to be effective in the elderly and a favourable
treatment option, especially when considering the
potential side effects of pharmacological treatment
[27]. Furthermore, it is suggested that patients gener-
ally prefer non-pharmacological interventions over
medication if given the choice [28]. Meeting the
patients’ preferences in this respect could be benefi-
cial regarding both compliance and treat-
ment outcome.

The finding that medicine is often prescribed
already during the first consultation, despite the rec-
ommendations, might be due to various reasons. GPs
have suggested that they find solely advice on sleep
hygiene insufficient but report a lack of knowledge
and confidence in using CBT-I [29]. It might also be a
question of lack of time, availability and general acces-
sibility. However, studies have shown promising results
for Internet-delivered [30] and group based [31] CBT-I,
which could be potential ways to make non-pharma-
cological interventions for insomnia more applicable
in a clinical setting. Since this study focuses on
pharmacological treatment only, it is possible that
non-pharmacological interventions were initiated

simultaneously with the medication. Also, some
patients might have been considered unable to com-
ply with CBT-I and were therefore prescribed medica-
tion already at the first visit.

Implications

This study contributes to the relatively sparse know-
ledge about why older adults experience sleep prob-
lems. In addition, it indicates that there is room for
improvement regarding treatment of these patients in
general practice. Sleep medication with potential ser-
ious adverse effects, especially in elderly patients, is
prescribed too frequently. An effort should be made
to make non-pharmacological interventions, e.g. CBT-I,
more available. Organisational changes could be of
value, e.g. by supporting GPs in allocating enough
time for consultations regarding sleep problems.
Furthermore, public education concerning sleep
hygiene, the nature of insomnia and the limited bene-
fits of sleep medication for elderly patients [24] could
be beneficial.

Perspectives

Future research should aim at investigating reasons
for insomnia symptoms in the elderly in more detail,
e.g. by specifying which somatic and psychiatric ill-
nesses cause sleep problems and adjusting for pre-
scriptions initiated by other specialists. Also, adjusting
for the patients’ pre-existing diagnoses and medica-
tion would be of particular relevance in this age
group, since alteration of their management could
possibly diminish or even cure comorbid insomnia.
Follow-up studies providing information about treat-
ment duration and dosage would be of great value in
order to assess treatment success according to both
official recommendations and the individual patient.
Furthermore, investigating the decision-making pro-
cess of the GPs could help explain why there is still a
gap between guidelines and reality.

Conclusion

The most commonly reported reasons for insomnia
symptoms in older adults were somatic illness and
psychiatric disease, suggesting a high prevalence of
comorbid insomnia. Having multiple reported reasons
or a psychiatric diagnosis was significantly associated
with greater odds for prescription of sleep medication.
Regardless of the reason reported, a majority of the
consultations resulted in prescription of sleep
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medication with potential serious adverse effects in
elderly patients, indicating that there is still room for
improving the management of insomnia in this
age group.

Ethics statement

The patients cannot be identified since the question-
naire did not include sensitive personal data such as
name, date of birth, address or social security number.
The GPs were also anonymised before data analysis.
As there are no interventions on patients and no bio-
logical material involved, approval from the National
Committee on Health Research Ethics is not required.

Acknowledgements

The authors thank the GPs participating in the audit and
Susanne Døssing Berntsen, secretariat director at Audit
Projekt Odense, who assisted in data extraction.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This project was funded by the Committee of Quality and
Continuing Education, Region of Southern Denmark.

References

[1] Ohayon MM. Epidemiology of insomnia: what we
know and what we still need to learn. Sleep Med Rev.
2002;6(2):97–111.

[2] Danish Ministry of Health. Den nationale sundhed-
sprofil 2017. [The national health profile 2017].
Available at: https://www.sst.dk/-/media/Udgivelser/
2018/Den-Nationale-Sundhedsprofil-2017.ashx?la=da
&hash=421C482AEDC718D3B4846FC5E2B0EED2725A
F517. (accessed 7 March 2020).

[3] Laugsand LE, Vatten LJ, Platou C, et al. Insomnia and
the risk of acute myocardial infarction: a population
study. Circulation. 2011;124(19):2073–2081.

[4] Yaffe K, Falvey CM, Hoang T. Connections between
sleep and cognition in older adults. Lancet Neurol.
2014;13(10):1017–1028.

[5] Fetveit A. Late-life insomnia: a review. Geriatr
Gerontol Int. 2009;9(3):220–234.

[6] Hoevenaar-Blom MP, Spijkerman AM, Kromhout D,
et al. Sleep duration and sleep quality in relation to
12-year cardiovascular disease incidence: the
MORGEN study. Sleep. 2011;34(11):1487–1492.

[7] Baglioni C, Battagliese G, Feige B, et al. Insomnia as a
predictor of depression: a meta-analytic evaluation of

longitudinal epidemiological studies. J Affect Disord.
2011;135(1-3):10–19.

[8] Brassington GS, King AC, Bliwise DL. Sleep problems
as a risk factor for falls in a sample of community-
dwelling adults aged 64-99 years. J Am Geriatr Soc.
2000;48(10):1234–1240.

[9] Li Y, Zhang X, Winkelman JW, et al. Association
between insomnia symptoms and mortality: a pro-
spective study of U. S. men. Circulation. 2014;129(7):
737–746.

[10] Barnett K, Mercer SW, Norbury M, et al. Epidemiology
of multimorbidity and implications for health care,
research, and medical education: a cross-sectional
study. Lancet. 2012;380(9836):37–43.

[11] Morin L, Johnell K, Laroche ML, et al. The epidemi-
ology of polypharmacy in older adults: register-based
prospective cohort study. CLEP. 2018;10:289–298.

[12] Corsonello A, Pedone C, Incalzi RA. Age-related phar-
macokinetic and pharmacodynamic changes and
related risk of adverse drug reactions. CMC. 2010;
17(6):571–584.

[13] United Nations. UN World Population Ageing 2017.
Available at: http://www.un.org/en/development/
desa/population/publications/pdf/ageing/WPA2017_
Report.pdf. (accessed 7 March 2020).

[14] Leger D, Bayon V. Societal costs of insomnia. Sleep
Med Rev. 2010;14(6):379–389.

[15] Danish Ministry of Health. Sygdomsbyrden i Danmark,
risikofaktorer 2016. [Disease burden in Denmark, risk
factors 2016]. Available at: https://www.sst.dk/da/udg-
ivelser/2016/�/media/
C3ACA2467BEE41B49726532872563FFA.ashx.
(accessed 7 March 2020).

[16] Statistics Denmark. Population in Denmark 2019.
Available at: https://www.dst.dk/en/Statistik/emner/
befolkning-og-valg/befolkning-og-befolkningsfrem-
skrivning/folketal. (accessed 7 March 2020).

[17] Hansen DG, Eriksson T, Toft B, et al. Audit efter APO-
metoden. Principper for registrering og ideer til
opfølgningsaktiviteter [Audit using the APO-method.
Registration principles and ideas for follow-up activ-
ities]. Audit Projekt Odense (APO); 2005.

[18] Pedersen KM, Andersen JS, Sondergaard J. General
practice and primary health care in Denmark. J Am
Board Fam Med. 2012;25 (Suppl 1):S34–S8.

[19] Arroll B, Fernando A, 3rd, Falloon K, et al. Prevalence
of causes of insomnia in primary care: a cross-sec-
tional study. Br J Gen Pract. 2012;62(595):e99–103.

[20] Schroeck JL, Ford J, Conway EL, et al. Review of
Safety and Efficacy of Sleep Medicines in Older
Adults. Clin Ther. 2016;38(11):2340–2372.

[21] Riemann D, Baglioni C, Bassetti C, et al. European
guideline for the diagnosis and treatment of insom-
nia. J Sleep Res. 2017;26(6):675–700.

[22] Fick DM, Semla TP, Beizer J, et al. American Geriatrics
Society 2015 Updated Beers Criteria for Potentially
Inappropriate Medication Use in Older Adults. J Am
Geriatr Soc. 2015;63:2227–2246.

[23] Danish Ministry of Health. Vejledning om ordination
af afhaengighedsskabende laegemidler. [Guideline for
prescription of addictive medication] 2018. Available

SCANDINAVIAN JOURNAL OF PRIMARY HEALTH CARE 7

https://www.sst.dk/-/media/Udgivelser/2018/Den-Nationale-Sundhedsprofil-2017.ashx?la=da&hash=421C482AEDC718D3B4846FC5E2B0EED2725AF517
https://www.sst.dk/-/media/Udgivelser/2018/Den-Nationale-Sundhedsprofil-2017.ashx?la=da&hash=421C482AEDC718D3B4846FC5E2B0EED2725AF517
https://www.sst.dk/-/media/Udgivelser/2018/Den-Nationale-Sundhedsprofil-2017.ashx?la=da&hash=421C482AEDC718D3B4846FC5E2B0EED2725AF517
https://www.sst.dk/-/media/Udgivelser/2018/Den-Nationale-Sundhedsprofil-2017.ashx?la=da&hash=421C482AEDC718D3B4846FC5E2B0EED2725AF517
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
http://www.un.org/en/development/desa/population/publications/pdf/ageing/WPA2017_Report.pdf
https://www.sst.dk/da/udgivelser/2016/</media/C3ACA2467BEE41B49726532872563FFA.ashx
https://www.sst.dk/da/udgivelser/2016/</media/C3ACA2467BEE41B49726532872563FFA.ashx
https://www.sst.dk/da/udgivelser/2016/</media/C3ACA2467BEE41B49726532872563FFA.ashx
https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-befolkningsfremskrivning/folketal. (accessed 7 March 2020)
https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-befolkningsfremskrivning/folketal. (accessed 7 March 2020)
https://www.dst.dk/en/Statistik/emner/befolkning-og-valg/befolkning-og-befolkningsfremskrivning/folketal. (accessed 7 March 2020)


at: https://www.retsinformation.dk/forms/R0710.
aspx?id=200176. (accessed 7 March 2020).

[24] Glass J, Lanctot KL, Herrmann N, et al. Sedative hyp-
notics in older people with insomnia: meta-analysis of
risks and benefits. BMJ. 2005;331(7526):1169.

[25] Sundseth AC, Gjelstad S, Straand J, et al. General
practitioners’ prescriptions of benzodiazepines, Z-hyp-
notics and opioid analgesics for elderly patients dur-
ing direct and indirect contacts. A cross-sectional,
observational study. Scand J Prim Health Care. 2018;
36(2):115–122.

[26] Mitchell MD, Gehrman P, Perlis M, et al. Comparative
effectiveness of cognitive behavioral therapy for
insomnia: a systematic review. BMC Fam Pract. 2012;
13(1):40.

[27] Montgomery P, Dennis J. Cognitive behavioural
interventions for sleep problems in adults aged

60þ. Cochrane Database Syst Rev. 2003;(1):
CD003161.

[28] Cheung JMY, Bartlett DJ, Armour CL, et al. Patient
Preferences for Managing Insomnia: A Discrete Choice
Experiment. Patient. 2018;11(5):503–514.

[29] Everitt H, McDermott L, Leydon G, et al. GPs’ manage-
ment strategies for patients with insomnia: a survey
and qualitative interview study. Br J Gen Pract. 2014;
64(619):e112–9.

[30] Zachariae R, Lyby MS, Ritterband LM, et al. Efficacy of
internet-delivered cognitive-behavioral therapy for
insomnia - A systematic review and meta-analysis of
randomized controlled trials. Sleep Med Rev. 2016;30:
1–10.

[31] Koffel EA, Koffel JB, Gehrman PR. A meta-analysis of
group cognitive behavioral therapy for insomnia.
Sleep Med Rev. 2015;19:6–16.

8 I. HOLLSTEN ET AL.

https://www.retsinformation.dk/forms/R0710.aspx?id=200176
https://www.retsinformation.dk/forms/R0710.aspx?id=200176


Appendix I. Audit questionnaire
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