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ABSTRACT

Objective: The aim of this study was to assess the trends and determinants of sleeping pill consumption
in the general population.
Methods: This was a prospective study that included 4329 participants (2379 women, 51.9 + 10.4 years)
living in the city of Lausanne, Switzerland, followed up for an average of 10.9 years. Benzodiazepines and
benzodiazepine receptor agonists were considered as sleeping pills.
Results: The prevalence (95% confidence interval [CI]) of sleeping pills use was 8.0% (7.2—8.9) at baseline
and 8.4 (7.6—9.3) after 10.9 years. Overall, sleeping pills use was higher among women, elderly in-
dividuals, and individuals reporting a history of anxiety and depression. During the 10.9-year follow-up,
85.8% of participants never used sleeping pills, 2.7% used the sleeping pills at all assessments, and 11.5%
shifted from using to quitting (and vice versa). On multivariate analysis, the factors associated with
“always” sleeping pills use were as follows: female gender (relative risk ratio and [95% CI] = 1.80 [1.14
—2.85]); older age (7.05 [3.56—14.0] for 65 + vs < 45 years); lower educational level (2.06 [1.06—3.99] for
mandatory vs university); anxiety (5.61 [3.61—8.71] for yes/no); and depression (3.75 [2.47—5.69] for
yes/no). The same factors were also associated with occasional sleeping pills use (ie, shifters):
relative risk ratios and 95% CI = 1.56 (1.26—1.94), 2.37 (1.72—3.26), 1.35 (0.98—1.87), 3.40 (2.59—4.45),
and 2.50 (1.99—-3.15) for female gender, older age, lower educational level, and anxiety and depression,
respectively.
Conclusion: During a 10.9-year follow-up, one out of seven participants (14.2%) used sleeping pills at
least once during the study period. Sleeping pills use is more frequent among individuals with anxiety or
depression, elderly individuals, and women.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

been widely reported to cause harm (eg, higher risk of falls and
fractures [9—12| and cognitive disturbances, particularly among

Sleep disorders are commonly experienced across adulthood
[1]. Approximately one-third of adults complain of insomnia
symptoms [2], with prevalence estimates ranging from 19% [3] to
44% [4] due to different diagnostic criteria. The increasing preva-
lence of sleep disorders [5,6] has been paralleled by an increase in
the prescription of sleep medications (ie, sleeping pills) [7].

However, sleeping pills have long been controversial due to side
effects and health outcomes [8]. Benzodiazepines, used for decades
as effective agents for the short-term control of insomnia, have
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older people) [ 13]. Newer, nonbenzodiazepine agents (so-called “Z-
drugs” such as zolpidem and zopiclone) are supposed to have a
lower potential for abuse and dependence [14], although this
statement has been challenged [14]. Z-drugs can also cause adverse
effects because of their effects on human performance and driving
[15,16]. Since the 1980s [17], recommendations regarding the pre-
scription of sleeping pills have been issued [18—20]. According to
these recommendations, psychological and behavioral in-
terventions (in particular, cognitive-behavioral therapy) are the
treatment of choice for chronic insomnia. Although chronic hyp-
notic medication may be indicated for individuals with severe or
refractory insomnia or chronic comorbid illness [21], sleeping pills
should ideally be prescribed for short periods not exceeding three
weeks [18,19], to limit adverse events and the potential risk for
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developing tolerance and dependency, in particular with benzodi-
azepines. Still, it is estimated that 0.7—3.0% of the adult general
population takes sleeping pills [8,22—24], and that more than one-
third of these individuals do so on a long-term basis [23]. Sleeping
pills use is more prevalent among elderly individuals [25—27],
and is frequently associated with depression [23,28,29] or comor-
bidity [27].

Despite the importance of understanding the profile of sleeping
pills (benzodiazepines and Z-drugs) users and the pattern of
change in their use, these issues have not been extensively studied
in longitudinal studies. Thus, this study aimed (1) to assess the
prevalence and the pattern of change of sleeping pill use, and (2) to
examine factors associated with, and determinants of, change in
the use of sleeping pills.

2. Methods
2.1. Study population and design

The CoLaus study is an ongoing prospective survey investigating
the biological and genetic determinants of cardiovascular risk fac-
tors (CVRF) and cardiovascular disease (CVD) in the population of
Lausanne, Switzerland. The study was approved by the Institutional
Ethics Committee of the University of Lausanne (decision reference
33/09). Detailed descriptions of the study design have been re-
ported elsewhere [30]. A simple, nonstratified random sample of
the Lausanne population between 35 and 75 years of age was
drawn. Inclusion criteria were written informed consent and will-
ingness to take part in the examination and to provide blood
samples. Recruitment began in June 2003, ended in May 2006, and
included 6733 participants, with a participation rate of 41%. The
baseline evaluation included an interview, a physical examination,
a blood sampling, and a set of self-completed questionnaires.

The follow-up visits were similar to the baseline evaluation. The
first follow-up visit took place between April 2009 and September
2012, on average 5.6 years after the baseline (median 5.4 years,
range 4.5—8.8 years). The second follow-up visit was conducted
between May 2014 and April 2017, on average 10.9 years after the
baseline data (median 10.7 years, range 8.8—13.6 years).

2.2. Definitions of the use of sleeping pills and categories of use

At each visit, participants indicated which medicines, either
prescribed or obtained over-the-counter, they were currently tak-
ing. Medicines were coded according to the Anatomical Thera-
peutics Chemical (ATC) Classification System of the World Health
Organization. For this study, only benzodiazepines (ATC code
starting with NO3AE, NO5BA, and NO5BC) and benzodiazepine re-
ceptor agonists (BzRAs) or Z-drugs (ATC code starting with NO5CF)
were considered. Although other medications are commonly used
off label for the treatment of insomnia, such as sedating antide-
pressants, antihistamines, analgesics, or antipsychotics, we did not
consider these treatments for this analysis because these treat-
ments could have been prescribed for other reasons (ie, for the
treatment of depression, for allergies, or for pain control) and not as
sleeping pills. For each survey (baseline and follow-ups), sleeping
pill intake was categorized as yes/no based on the presence/
absence of at least one medicine related to benzodiazepines or Z-
drugs.

Trends in sleeping pills intake were defined as never (no
sleeping pills at baseline and both follow-ups); always (sleeping
pills at baseline and at both follow-ups); and shifters (sleeping pills
in one or two assessments but not at all three time points).

2.3. Covariates

Sociodemographic and lifestyle factors were assessed by self-
completed questionnaires. Age was categorized into 10-year age
groups (ie, 35—44 years, 45—54 years, etc). Marital status was
defined as living alone (ie, single, divorced or widowed) or living in
couple (ie, married or cohabiting). Smoking status was categorized
into never, former, and current as reported. Educational level was
classified into university education, high school, apprenticeship,
and mandatory education. Alcohol consumption was evaluated by
the number of alcoholic beverage units (ie, one glass of wine, one
can or glass of beer, one shot of spirits) consumed per week, and
subjects were categorized as drinkers or nondrinkers. Country of
birth was categorized into Switzerland and other.

Body weight and height were measured with participants
barefoot and in light indoor clothes. Body weight was measured in
kilograms to the nearest 100 g using a Seca (Hamburg, Germany)
scale. Height was measured to the nearest 5 mm using a Seca
(Hamburg, Germany) height gauge. Body mass index (BMI) was
categorized as normal (18.5 < BMI <25 kg/m?), overweight
(25 < BMI <30 kg/m?), and obese (>30 kg/m?). As the number of
underweight (BMI < 18.5 kg/m?) participants was small, they were
included in the normal-weight group.

Depression and anxiety were assessed by questionnaire inter-
view. Depression or anxiety was considered as present if the
participant answered positively to the questions “Have you ever
been told that you have/had depression that needed treatment?”
and “Have you ever been told that you have/had anxiety or panic
attacks?” respectively. A sensitivity analysis was performed using
data from the PsyCoLaus study, which assessed psychiatric disor-
ders in a subsample of the CoLaus study [31].

2.4. Exclusion criteria

We excluded participants who did not complete both follow-up
visits and participants with had missing baseline (2003—2006) data
for any of the covariates. For the sensitivity analysis, participants
who did not attend the PsyCoLaus study were excluded.

2.5. Statistical analysis

Statistical analysis was performed using Stata software version
15.1 (Stata Corp, College Station, TX, USA). Descriptive results were
expressed as number and percentage of participants for categorical
variables or as mean =+ standard deviation (SD) for continuous
variables. Bivariate analysis was performed using a Xz test for cat-
egorical variables and Student t test for continuous variables.
Multivariable analysis was performed using multinomial (polyto-
mous) logistic regression using never users as reference, and results
were expressed as multivariable-adjusted relative risk ratios (RRR)
and 95% confidence intervals (CI). Statistical significance was
considered for a two-tailed test with p < 0.05.

2.6. Ethics statement

The institutional Ethics Committee of the University of Lau-
sanne, which afterwards became the Ethics Commission of Canton
Vaud (www.cer-vd.ch), approved the baseline Colaus study
(reference 16/03, decisions of 13 January and 10 February 2003);
the approval was renewed for the first (reference 33/09, decision of
23 February 2009) and the second (reference 26/14, decision of 11
March 2014) follow-ups. (The full decisions of the CER-VD can be
obtained from the authors upon request.) The study was performed
in agreement with the Declaration of Helsinki and its former
amendments, and in accordance with the applicable Swiss
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Table 1

Prevalence of sleeping pill use at the different evaluations of the CoLaus study,

Lausanne, Switzerland.

2003—-2006 2009-2012 2014-2017

Overall 8.0 (7.2-8.9) 7.3 (6.5-8.1) 8.4 (7.6-9.3)
Gender

Female 10.5 (9.3-11.8) 9.8 (8.6—11.0) 10.6 (9.3-11.9)

Male 5.0 (4.1-6.0) 4.3 (3.4-5.2) 5.8 (4.8—6.9)
Age group, y

35-44 4.3 (3.3-5.6) 3.5(2.6—4.6) 5.0 (3.9-6.3)

45-54 7.4 (6.0-9.0) 7.0 (5.7-8.5) 8.4 (6.9—10.0)

55—64 10.3 (8.6—-12.2) 9.3 (7.7-11.2) 10.0 (8.3-11.8)

65+ 13.8 (11.0-17.1) 12.9 (10.2—-16.0) 13.6 (10.9—-16.8)
Body mass index

Normal 7.4 (6.3-8.5) 7.0 (5.9-8.1) 7.6 (6.5—-8.8)

Overweight 9.0 (7.6—10.5) 7.5 (6.3—8.9) 9.3 (7.9-10.8)

Obese 7.8 (5.8—10.3) 7.8 (5.8—10.3) 9.2 (7.0-11.9)
Anxiety

No 5.8 (5.1-6.6) 5.8 (5.1-6.6) 6.7 (5.9-7.5)

Yes 31.5 (26.8—36.5) 23.2(19.0-27.8) 27.0(22.5-31.8)
Depression

No 5.3 (4.6-6.1) 4.9 (4.2-5.7) 6.6 (5.8—7.4)

Yes 22.0 (19.0-25.3) 19.4 (16.5-22.5) 17.8 (15—-20.8)

Results are expressed as percentage and (95% confidence interval).

legislation. All participants gave their signed informed consent

before entering the study.

3. Results

3.1. Selection and characteristics of participants

Of the initial 6733 participants, 4239 (64.3%, mean age
51.9 + 10.4 years, 55% women and 45% men) were retained for the
analysis. The exclusion criteria are indicated in Supplemental Fig. 1.
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the participants who were included or excluded are summarized in
Supplemental Table 1. Excluded participants were more frequently
men, living alone, not born in Switzerland, obese, current smokers,
and those with lower education levels as well as higher anxiety and
depression symptoms.

3.2. Prevalence of sleeping pills use

Prevalence rates of the use of sleeping pills at baseline and both
follow-ups are summarized in Table 1. Overall, sleeping pills use
slightly increased from 8.0% at baseline to 8.4% at second follow-up.
At all three time points, the use of sleeping pills was higher among
women, older individuals, and those reporting a history of anxiety
or depression.

At baseline, 4.8% of participants reported using benzodiazepines
alone, 2.7% reported using Z-drugs alone, and 0.5% reported using
both benzodiazepines and Z-drugs. The corresponding percentages
at the first follow-up were 4.1%, 2.5% and 0.7%, and 4.7%, 3.0% and
0.7% at the second follow-up. Benzodiazepines represented 62.4%
of sleeping pills at baseline, the corresponding values being 60.5%
and 59.6% for the first and the second follow-ups.

3.3. Pattern of change of sleeping pills use and its determinants

The pattern of change of sleeping pills use is presented in Fig. 1.
Although the majority of participants (85.8%) reported never using
sleeping pills during the 10.9-year follow-up, 2.7% used the
sleeping pills at all assessments. Meanwhile, more than one-tenth
of the participants shifted from using to quitting (and vice versa)
among the three assessments over the 10.9-year study period.

The determinants of the pattern of use of sleeping pills at
baseline and follow-ups are summarized in Table 2 (bivariate
analysis) and Table 3 (multivariable analysis). On bivariate analysis,

Sociodemographic, lifestyle, and psychometric characteristics of gender, age group, education level, living alone, alcohol
Users (all) 8.0% 7.3% 8.4%
""""""""" 3 627%
s - = i
I — 44 (1.0%)
e L 1 130(3.0%)
80 (1.8%)
62 (1.4%)
"""""""""" I 124 (2.9%)

2003-2006

3716 (85.8%)

2009-2012

2014-2017

Fig. 1. Trends in sleeping pills use. Black rectangles indicate users; the height of the rectangles is proportional to the prevalence rates. Figures on the right-hand side indicate
number of participants and (prevalence rate) according to their trajectories. Never users represent 85.8% of the sample; always users represent 2.7%; the other categories (shifters)
represent 11.5% of the sample.
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Table 2
Bivariate analysis of the factors associated with sleeping pill use, CoLaus study,
Lausanne, Switzerland.

Table 3
Multivariable analysis of the factors associated with sleeping pill use, CoLaus study,
Lausanne, Switzerland.

Never Always Shifters p Always p Shifters p
Overall 3716 (85.8) 116(2.7) 497 (11.5) Gender
Gender <0.001 Male 1 (ref) 1 (ref)
Female 1950 (52.5) 87 (75.0) 342 (68.8) Female 1.80(1.14-2.85) 0.012 1.56 (1.26—1.94) <0.001
Male 1766 (47.5) 29(25.0) 155(31.2) Age group
Age group, y <0.001 35—44 1 (ref) 1 (ref)
35—44 1220(32.8) 13(11.2) 105 (21.1) 45-54 2.14 (1.09-4.23) 0.028 1.53(1.17—2.01) 0.002
45-54 1130 (304) 27(233) 154(31.0) 55—64 4.14 (2.18-7.86) <0.001 1.73(1.32—2.28) <0.001
55—64 949 (25.5)  45(38.8) 151 (30.4) 65+ 7.05 (3.56—14.0) <0.001 2.37 (1.72—3.26) <0.001
65+ 417 (11.2) 31(26.7) 87(17.5) Educational level
Educational level <0.001 University education 1 (ref) 1 (ref)
University education 851(22.9) 14(12.1) 84(16.9) High school 1.31(0.68—2.54) 0.420 1.02 (0.75—1.38) 0.903
High school 997 (26.8) 31(26.7) 119 (23.9) Apprenticeship 1.03 (0.54—-1.97) 0925 1.17(0.88—1.55) 0.286
Apprenticeship 1310 (35.3) 36(31.0) 190 (38.2) Mandatory education 2.06 (1.06—3.99) 0.033  1.35(0.98—1.87) 0.070
Mandatory education 558 (15.0) 35(30.2) 104 (20.9) Marital status
Smoking status 0.208 Alone 1 (ref) 1 (ref)
Never 1550 (41.7) 41(35.3) 201 (404) In couple 0.89 (0.60—1.33) 0.577 0.95(0.77—-1.17) 0.643
Former 1277 (344) 40(34.5) 159 (32.0) Alcohol drinker
Current 889 (23.9) 35(30.2) 137(27.6) No 1 (ref) 1 (ref)
Body mass index category 0.452 Yes 0.94 (0.61-1.44) 0.776 0.86 (0.69—1.07) 0.176
Normal 1905 (51.3) 50 (43.1) 245 (49.3) Anxiety
Overweight 1320 (35.5) 49(42.2) 186(37.4) No 1 (ref) 1 (ref)
Obese 491(132) 17 (147) 66 (13.3) Yes 5.61(3.61-8.71) <0.001 3.40 (2.59—4.45) <0.001
Marital status <0.001 Depression
Alone 1133 (30.5)  51(44.0) 192 (38.6) No 1 (ref) 1 (ref)
In couple 2583 (69.5) 65 (56.0) 305 (61.4) Yes 3.75 (2.47—-5.69) <0.001 2.50 (1.99—3.15) <0.001
Bo;lr:) in Switzerland 1359 (366) 36(31.0) 177 (356) 0.447 Result§ are'express_ed as'relati\'/e _risk ratio'and (95% confidence interval). Statistical
Yes 2357 (634) 80(69.0) 320 (644) analysis using multinomial logistic regression, using never users as reference group.
Alcohol drinker <0.001
No 911 (24.5)  38(32.8) 159 (32.0)
Yes 2805 (75.5) 78 (67.2) 338 (68.0) European countries (4.3—6.8%) [23], and in a previous study con-
Anxiety <0.001 ducted in Switzerland (2.8%) [22]. Conversely, the prevalence rates
No 3505(943)  73(62.9) 380(76.5) observed in our study were in agreement with those in recent
D;ersession 2167 4671 170235) 0001 studies conducted in Brazil (7.6%) [32] and in British Columbia
No 3238 (87.1) 60(517) 323 (65) (8.4%) [33]. The reasons for the higher prevalence of sleeping pills
Yes 478 (129) 56 (483) 174 (35) use in our study are not straightforward, and can only be specu-

Results are expressed as number of participants and (percentage). Between-group
analysis was performed using the 2 test.

consumption, and reporting anxiety or depression symptoms were
associated with the pattern of sleeping pills change (Table 2).
Multivariable analysis adjusting for all covariates indicated that,
relative to never users, gender, age group and reporting anxiety or
depression symptoms were significantly and independently asso-
ciated both with sleeping pills use (always users and occasional
users, ie, shifters) (Table 3).

Sensitivity analysis restricted to the participants assessed by the
PsyCoLaus study (n = 2808) led to similar findings (Supplemental
Table 2). Exceptions were that, despite RRRs >1 as in the original
analysis, female gender was no longer associated with always use,
and mandatory education was no longer associated with occasional
use. Finally, living in couple was negatively associated with always
use of sleeping pills (Supplemental Table 2).

4. Discussion

Few studies have assessed the long-term use of sleeping pills in
the general population. Our results show that, during a 10.9 year
study period, one out of seven participants took sleeping pills, and
that a significant percentage of the population appears to use
sleeping pills in an almost continuous manner.

4.1. Prevalence of sleeping pills use

Prevalence of sleeping pills use varied between 7.3% and 8.4%, a
value higher than reported in the United States (3.0%) [8], in several

lated; possible explanations include an older age of our sample or
the fact that the study was conducted in the French-speaking part
of Switzerland, where prescription rates tend to be higher than in
the German-speaking part [34]. Still, it would be of interest for our
study to be replicated in other parts of Switzerland to confirm or
disconfirm our findings.

Benzodiazepines were more often prescribed than Z-drugs,
although a small decrease was found during the 10.9-year follow-
up period. This finding is in agreement with an older European
study [23] and with a recent Israeli study [35] but not with a US
study [8]. The reasons for the higher prescription rates of benzo-
diazepines could be their lower price, their variety, and their
anxiolytic properties [20].

A small percentage of participants (0.5%) reported simulta-
neously taking benzodiazepines and Z-drugs. A likely explanation is
that benzodiazepines were prescribed as anxiolytics and not as
sleeping pills. Still, a study conducted in Norway reported that
27.9% of the long-term recurrent users of Z-drugs also used ben-
zodiazepines, and 33.9% used opioids [36]. Hence, the combination
Z-drugs and benzodiazepines might indicate the presence of psy-
chological or psychiatric issues.

4.2. Pattern of change of sleeping pills use and its determinants

Always users represented 2.7% of the sample, a value in agree-
ment with one study (3.0%) [33] but higher than reported in a UK
(0.69%) [37] and a US (0.3%) [8] study. A possible explanation is that
we based our definition of always users on the presence of sleeping
pills use at all assessments, whereas no information was available
regarding sleeping pills use between assessments. Hence, it is
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possible that our prevalence rates of always users could be over-
estimated. Indeed, a recent review showed that the prevalence of
long-term users varies from 6% to 76% among sleeping pills users in
the general population, depending on the definition used [38].
Nevertheless, it would be important to replicate this study using
pharmacy records or health care claims to identify always users.

Women and older participants had a higher likelihood of being
sleeping pills users, a finding in agreement with the literature
[8,22,25—27,32]. The higher prevalence rates among elderly sub-
jects are likely related to increases in sleep disorders with age and
in women, increased number of medications [39], higher rates of
insomnia and presence of several comorbidities [40]. The higher
prevalence rates among women could be related to a higher
prevalence of anxiety [41]| and depression in women [42], even if
gender remained significantly associated with sleeping pills use
after adjustment for those diseases. Hence, other factors than
anxiety and depression must mediate the association between fe-
male gender and sleeping pills use.

Participants reporting anxiety or depression had a higher like-
lihood of being sleeping pills users. The association between
sleeping pills use and depression had also been reported in Brazil
[28,32], in Canada [26] and in several European countries [23,29].
The association of always sleeping pills use and anxiety has also
been reported in several studies [29,38]. Whether sleeping pills are
used to treat the disease (anxiety or depression) or the comorbid
sleep disorder related to them (insomnia) remains to be assessed,
as it has been suggested that practitioners tend to prescribe more
anxiolytics than antidepressants for subjects with depression [23].

4.3. Study strengths and limitations

The major strength of this study is that it is one of the few
longitudinal studies assessing determinants in pattern of change in
sleeping pills use in a population-based sample.

This study has also some limitations. First, a significant number
of participants had to be excluded, and excluded participants had a
higher frequency of lower education and of anxiety and depression
symptoms. Therefore, the prevalence of sleeping pills use might
have been underestimated, as several factors associated with
exclusion were also associated with a higher frequency of sleeping
pills use. Still, as it was not ethically possible to retain the partici-
pants in the cohort; this is the best estimation available regarding
trends in sleeping pills use. Future studies should rely on pharmacy
records or on health care claims [43] to minimize losses to follow-
up. Second, our study relied on self-reported medication use, and
some participants might have omitted reporting that they took
sleeping pills. This would have decreased the prevalence of
sleeping pill use, but would not change the determinants of
sleeping pill use and change. Furthermore, it has been reported that
self-reported medication use adequately agrees with pharmacy
records [44,45]; hence, the likelihood of a reporting bias is low.
Finally, it was not possible to know whether benzodiazepines were
prescribed as anxiolytics or as sleeping pills (or both); thus, the
prevalence of sleeping pills users might be overestimated.
Conversely, as we did not consider other types of medications that
aid sleep such as antidepressants, antihistamines, or melatonin, so
the overestimation rate might be modified.

5. Conclusion

In a population-based prospective study, during a 10.9-year
follow-up, approximately one out of seven participants used
sleeping pills. Sleeping pills use is more frequent among women,
elderly individuals, and individuals with anxiety or depression.

Author contributions

N.A. made part of the statistical analyses and wrote most of the
article; P.MLV. collected data, made part of the statistical analysis
and wrote part of the article; P.V., ].H.-R., and R.H. revised the article
for important intellectual content. PM.V. had full access to the data
and is the guarantor of the study.

Acknowledgements

The CoLaus|PsyCoLaus study was supported by research grants
from GlaxoSmithKline, the Faculty of Biology and Medicine of
Lausanne, and the Swiss National Science Foundation (grants
3200B0—-105993, 3200B0-118308, 33CSCO-122661, 33CS30-
139468 and 33CS30-148401). The funding source had no contri-
bution to the study design, analysis and interpretation, as well as
writing the report and decision to submit the article for publication.

Conflict of interest

The authors report no conflict of interest.

The ICMJE Uniform Disclosure Form for Potential Conflicts of
Interest associated with this article can be viewed by clicking on the
following link: https://doi.org/10.1016/j.sleep.2018.06.022.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.sleep.2018.06.022.

References

[1] Leggett A, Pepin R, Sonnega A, et al. Predictors of new onset sleep medication

and treatment utilization among older adults in the United States. ] Gerontol

Ser A: Biolmed Sci Med Sci 2016;71:954—60.

Bjorvatn B, Meland E, Flo E, et al. High prevalence of insomnia and hypnotic

use in patients visiting their general practitioner. Fam Pract 2017;34:20—4.

Hohagen F, Rink K, Kappler C, et al. Prevalence and treatment of insomnia in

general practice. A longitudinal study. Eur Arch Psychiatry Clin Neurosci

1993;242:329—-36.

Terzano MG, Parrino L, Cirignotta F, et al. Studio Morfeo: insomnia in primary

care, a survey conducted on the Italian population. Sleep Med 2004;5:67—75.

Kaufmann CN, Spira AP, Alexander GC, et al. Trends in prescribing of sedative-

hypnotic medications in the USA: 1993—2010. Pharmacoepidemiol Drug Saf

2016;25:637—45.

Ford ES, Wheaton AG, Cunningham TJ, et al. Trends in outpatient visits for

insomnia, sleep apnea, and prescriptions for sleep medications among US

adults: findings from the National Ambulatory Medical Care survey

1999-2010. Sleep 2014;37:1283—93.

Moloney ME, Konrad TR, Zimmer CR. The medicalization of sleeplessness: a

public health concern. Am ] Public Health 2011;101:1429-33.

Bertisch SM, Herzig SJ, Winkelman JW, et al. National use of prescription

medications for insomnia: NHANES 1999—2010. Sleep 2014;37:343—-9.

Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a sys-

tematic review and meta-analysis: 1. Psychotropic drugs. ] Am Geriatr Soc

1999;47:30-9.

[10] Bartlett G, Abrahamowicz M, Grad R, et al. Association between risk factors for
injurious falls and new benzodiazepine prescribing in elderly persons. BMC
Fam Pract 2009;10:1.

[11] Hill KD, Wee R. Psychotropic drug-induced falls in older people: a review of
interventions aimed at reducing the problem. Drugs Aging 2012;29:15-30.

[12] Cummings SR, Nevitt MC, Browner WS, et al. Risk factors for hip fracture in
white women. Study of Osteoporotic Fractures Research Group. N Engl ] Med
1995;332:767—-73.

[13] Barker MJ, Greenwood KM, Jackson M, et al. Persistence of cognitive effects
after withdrawal from long-term benzodiazepine use: a meta-analysis. Arch
Clin Neuropsychol 2004;19:437—54.

[14] Cimolai N. Zopiclone: is it a pharmacologic agent for abuse? Can Fam Physi-
cian 2007;53:2124-9.

[15] Gunja N. In the Zzz zone: the effects of Z-drugs on human performance and
driving. ] Med Toxicol 2013;9:163—-71.

[16] Farkas RH, Unger EF, Temple R. Zolpidem and driving impairment—identifying
persons at risk. N Engl ] Med 2013;369:689—91.

[17] Dement WC. The proper use of sleeping pills in the primary care setting. ] Clin
Psychiatry 1992;53:50—6. discussion 57—60.

12

[3

[4

[5

(6

(7

8

(9


https://doi.org/10.1016/j.sleep.2018.06.022
https://doi.org/10.1016/j.sleep.2018.06.022
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref1
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref1
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref1
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref1
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref2
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref2
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref2
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref3
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref3
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref3
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref3
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref4
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref4
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref4
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref5
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref5
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref5
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref5
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref5
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref6
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref7
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref7
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref7
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref8
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref8
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref8
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref8
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref9
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref9
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref9
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref9
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref10
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref10
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref10
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref11
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref11
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref11
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref12
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref12
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref12
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref12
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref13
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref13
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref13
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref13
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref14
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref14
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref14
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref15
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref15
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref15
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref16
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref16
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref16
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref16
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref17
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref17
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref17
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref17

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

N. Abolhassani et al. / Sleep Medicine 64 (2019) 56—61 61

Damen-van Beek Z, Lucassen PL, Gorgels W, et al. The NHG guideline 'Sleep
problems and sleeping pills'. Ned Tijdschr Geneeskd 2015;159:A8679.
Wilson SJ, Nutt DJ, Alford C, et al. British Association for Psychopharmacology
consensus statement on evidence-based treatment of insomnia, parasomnias
and circadian rhythm disorders. ] Psychopharmacol 2010;24:1577—601.
Sateia MJ, Buysse DJ, Krystal AD, et al. Clinical practice guideline for the
pharmacologic treatment of chronic insomnia in adults: an American Acad-
emy of Sleep Medicine clinical practice guideline. J Clin Sleep Med 2017;13:
307—49.

Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the evaluation
and management of chronic insomnia in adults. J Clin Sleep Med 2008;4:
487—-504.

Tinguely G, Landolt HP, Cajochen C. Sleep habits, sleep quality and sleep
medicine use of the Swiss population result. Ther Umsch 2014;71:637—46.
Ohayon MM, Lader MH. Use of psychotropic medication in the general pop-
ulation of France, Germany, Italy, and the United Kingdom. ] Clin Psychiatry
2002;63:817-25.

Calem M, Bisla J, Begum A, et al. Increased prevalence of insomnia and
changes in hypnotics use in England over 15 years: analysis of the 1993, 2000,
and 2007 National psychiatric morbidity surveys. Sleep 2012;35:377—84.
Windle A, Elliot E, Duszynski K, et al. Benzodiazepine prescribing in elderly
Australian general practice patients. Aust N Z ] Public Health 2007;31:379—-81.
Hogan DB, Maxwell CJ, Fung TS, et al. Canadian Study of Health and Aging
study group. Aging. Prevalence and potential consequences of benzodiazepine
use in senior citizens: results from the Canadian Study of Health and Aging.
Can ] Clin Pharmacol 2003;10:72—7.

Fourrier A, Letenneur L, Dartigues JF, et al. Benzodiazepine use in an elderly
community-dwelling population. Characteristics of users and factors associ-
ated with subsequent use. Eur ] Clin Pharmacol 2001;57:419—25.

Kodaira K, Okuyama JH, Silva M. Prevalence of sleeping pills consumption and
its association with depressive symptoms. Value Health 2015;18:A408.
Manthey L, Giltay EJ, van Veen T, et al. Determinants of initiated and
continued benzodiazepine use in The Netherlands study of depression and
anxiety. ] Clin Psychopharmacol 2011;31:774-9.

Firmann M, Mayor V, Vidal PM, et al. The CoLaus study: a population-based
study to investigate the epidemiology and genetic determinants of cardio-
vascular risk factors and metabolic syndrome. BMC Cardiovasc Disord
2008;8:6.

Preisig M, Waeber G, Vollenweider P, et al. The PsyCoLaus study: methodol-
ogy and characteristics of the sample of a population-based survey on

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]
[40]

[41]

[42]

[43]

[44]

[45]

psychiatric disorders and their association with genetic and cardiovascular
risk factors. BMC Psychiatry 2009;9:9.

Kodaira K, Silva MT. Sleeping pill use in Brazil: a population-based, cross-
sectional study. BM] Open 2017;7:e016233.

Cunningham CM, Hanley GE, Morgan S. Patterns in the use of benzodiazepines
in British Columbia: examining the impact of increasing research and
guideline cautions against long-term use. Health Policy 2010;97:122-9.
Achermann R, Suter K, Kronenberg A, et al. Antibiotic use in adult outpatients
in Switzerland in relation to regions, seasonality and point of care tests. Clin
Microbiol Infect 2011;17:855—61.

Berman E, Eyal S, Marom E. Trends in utilization of benzodiazepine and Z-
drugs in Israel. Pharmacoepidemiol Drug Saf 2017;26(12):1555—60.
Sakshaug S, Handal M, Hjellvik V, et al. Long-term use of Z-hypnotics and co-
medication with benzodiazepines and opioids. Basic Clin Pharmacol Toxicol
2017;120:292-8.

Davies ], Rae TC, Montagu L. Long-term benzodiazepine and Z-drugs use in the
UK: a survey of general practice. Br ] Gen Pract 2017;67. e609—e13.

Kurko TA, Saastamoinen LK, Tahkapaa S, et al. Long-term use of benzodiaze-
pines: definitions, prevalence and usage patterns—a systematic review of
register-based studies. Eur Psychiatry 2015;30:1037—47.

Foral P, Knezevich ], Dewan N, et al. Medication-induced sleep disturbances.
Consult Pharm 2011;26:414—25.

Ancoli-Israel S. Sleep and its disorders in aging populations. Sleep Med
2009;10(Suppl. 1):S7—-11.

Steel Z, Marnane C, Iranpour C, et al. The global prevalence of common mental
disorders: a systematic review and meta-analysis 1980—2013. Int ] Epidemiol
2014;43:476-93.

Luppa M, Sikorski C, Luck T, et al. Age- and gender-specific prevalence of
depression in latest-life—systematic review and meta-analysis. ] Affect Disord
2012;136:212-21.

Huber CA, Schwenkglenks M, Rapold R, et al. Epidemiology and costs of dia-
betes mellitus in Switzerland: an analysis of health care claims data, 2006 and
2011. BMC Endocr Disord 2014;14:44.

Drieling RL, LaCroix AZ, Beresford SA, et al. Validity of self-reported medica-
tion use compared with pharmacy records in a cohort of older women:
findings from the Women's Health Initiative. Am ] Epidemiol 2016;184:
233-8.

Fujita M, Sato Y, Nagashima K, et al. Validity assessment of self-reported
medication use by comparing to pharmacy insurance claims. BM] Open
2015;5:e009490.


http://refhub.elsevier.com/S1389-9457(19)30229-1/sref18
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref18
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref19
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref19
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref19
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref19
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref20
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref20
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref20
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref20
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref20
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref21
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref21
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref21
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref21
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref22
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref22
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref22
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref23
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref23
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref23
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref23
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref24
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref24
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref24
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref24
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref25
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref25
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref25
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref26
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref26
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref26
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref26
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref26
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref27
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref27
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref27
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref27
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref28
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref28
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref29
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref29
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref29
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref29
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref30
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref30
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref30
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref30
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref31
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref31
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref31
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref31
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref32
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref32
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref33
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref33
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref33
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref33
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref34
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref34
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref34
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref34
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref35
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref35
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref35
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref36
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref36
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref36
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref36
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref37
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref37
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref37
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref38
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref38
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref38
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref38
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref38
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref39
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref39
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref39
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref40
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref40
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref40
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref41
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref41
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref41
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref41
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref41
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref42
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref42
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref42
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref42
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref42
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref43
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref43
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref43
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref44
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref44
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref44
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref44
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref44
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref45
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref45
http://refhub.elsevier.com/S1389-9457(19)30229-1/sref45

	Ten-year trend in sleeping pills use in Switzerland: the CoLaus study
	1. Introduction
	2. Methods
	2.1. Study population and design
	2.2. Definitions of the use of sleeping pills and categories of use
	2.3. Covariates
	2.4. Exclusion criteria
	2.5. Statistical analysis
	2.6. Ethics statement

	3. Results
	3.1. Selection and characteristics of participants
	3.2. Prevalence of sleeping pills use
	3.3. Pattern of change of sleeping pills use and its determinants

	4. Discussion
	4.1. Prevalence of sleeping pills use
	4.2. Pattern of change of sleeping pills use and its determinants
	4.3. Study strengths and limitations

	5. Conclusion
	Author contributions
	Acknowledgements
	Conflict of interest
	Appendix A. Supplementary data
	References


