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Purpose: This study aimed to give a nationwide comprehensive picture of the prevalence 
and prescription patterns of benzodiazepines (BZ) and Z-drugs (ZD) in Switzerland and to 
analyze the association with adverse health care outcomes.
Patients and Methods: A population-based, cross-sectional study was conducted, using 
a large health insurance database in Switzerland. Records from all adult patients with ≥1 
prescription for a benzodiazepine and/or a Z-drug in 2018 were included. We calculated the 
prevalence of BZ and ZD user (extrapolated to the Swiss general population), the number of 
prescriptions and the type of provider (among each BZ and ZD only user). Multivariate 
logistic regression models were performed to estimate the association between drug pre-
scription and the risk of hospitalization in different healthcare settings.
Results: Of a total of 844ʹ692 patients, 95ʹ179 had ≥1 BZ and/or ZD prescription in 2018. 
The extrapolated one-year prevalence for the general Swiss population was 8.1% for a BZ 
prescription, 3.5% for a ZD prescription, and 10.5% for a BZ and/or ZD prescription, and 
continuously increased with age. The majority of the elderly (over 65 years) had ≥1 
prescription (BZ: 51.9%; ZD: 56.9%; BZ and/or ZD: 53.5). The proportion of patients 
with ≥6 prescriptions per year was 23.1% for BZ only user and 35.2% for ZD only user. 
Most patients had ≥1 prescription from a general practitioner. Regression models showed 
a higher likelihood to be admitted to acute care, psychiatry, rehabilitation, or nursing home 
with ≥1 prescription for a benzodiazepine and/or a Z-drug.
Conclusion: This study is the first to give a nationwide overview of the current use of 
benzodiazepines and Z-drugs in Switzerland based on health insurance claims data. The 
results revealed a remarkably high prevalence among the general Swiss population, espe-
cially in older generations. The negative consequences of heavy BZ and ZD use are a crucial 
public health problem, that should be addressed.
Keywords: anxiolytics, sedatives, pharmacoepidemiology, health insurance claims data

Introduction
Introduced into clinical medicine in 1961, benzodiazepines can be categorized as 
short-acting (half-life (t1/2) <24 h) and long-acting (t1/2 >24 h).1 Benzodiazepines 
sedate the patient by decreasing activity and arousal and thereby facilitate falling 
asleep. Furthermore, they have anticonvulsive and muscle-relaxant activity. These 
effects are caused by the binding of the inhibitory neurotransmitter gamma- 
aminobutyric acid “GABA” to the GABAA receptor, for which benzodiazepines 
increase the affinity. The Z-drugs (zolpidem and zopiclone) also bind to the 
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GABAA receptor and lead to an increased affinity for 
GABA, but are structurally different from 
benzodiazepines.1 Benzodiazepines and Z-drugs are pri-
marily prescribed for the treatment of insomnia, with 
benzodiazepines additionally being used for the treatment 
of anxiety.2,3

Benzodiazepines and Z-drugs are some of the most fre-
quently prescribed drugs in several health care systems, 
although their continued use is not supported by evidence 
and medical recommendations.4–8 European guidelines for 
the diagnosis and treatment of insomnia recommend the use 
of benzodiazepines and Z-drugs only as effective short-term 
treatments of insomnia (<4 weeks), if cognitive behavioral 
therapy is not sufficient or available (first-line treatment).9 In 
the treatment of anxiety disorders, benzodiazepines are 
important due to their fast onset of action, but are usually 
a second-line option and used as short-term or additional 
therapy.10 Both national and international recommendations 
like the updated “AGS Beers Criteria for Potentially 
Inappropriate Medication Use in Older Adults” or the 
“Choosing wisely Switzerland” campaign even postulate 
that benzodiazepine and Z-drug use should be avoided, espe-
cially in the elderly.7,8 Nevertheless, results from interna-
tional studies showed a high prevalence of benzodiazepine 
use ranging from 2.1% up to 5.2% in the general population, 
and among older populations a prevalence ranging from 
30.0% to 35.1% in a 12-month period.4,5,11–13 There exist 
only a few studies on the use of benzodiazepines in 
Switzerland.14–20 For example, one study, which was based 
on claims data from the elderly (≥65 years), showed that 
approximately 20% had at least one benzodiazepine prescrip-
tion. However, this study included only the elderly and 
represented only a small part of Switzerland (nine out of 26 
cantons).14 Furthermore, previous research reported 
a benzodiazepine prescription prevalence of 9% (within 6 
months) and 11% (within 1 year).15–20 These studies, how-
ever, were based on pharmacy dispensing, self-reported and 
outdated data. There is no study in Switzerland that provides 
a comprehensive overview of benzodiazepine prescription 
patterns including prescriber information of nationwide data.

Additionally, guideline recommendations were based 
on the fact that the use of benzodiazepines and Z-drugs 
can have several severe side effects. Various studies have 
shown an association with cognitive decline in older peo-
ple, although the underlying mechanisms are still 
unclear.21–25 There is also a higher risk to be hospitalized 
for fall-related injuries after taking benzodiazepines or 
Z-drugs among elderly people.26,27 Furthermore, hospital 

patients who were prescribed benzodiazepines during their 
stay had a higher likelihood to have more bed days in the 
hospital.28 There is very little research about the associa-
tion of benzodiazepine use and adverse health care out-
come in Switzerland. To the best of our knowledge, only 
Luta and colleagues have investigated that benzodiazepine 
users had a higher probability of being hospitalized for any 
cause and trauma in comparison to non-users.14 However, 
this study included only residents from a small part of 
Switzerland and estimated the effect of benzodiazepine 
use only on one healthcare outcome.

Therefore, the aims of this study were to give 
a current and comprehensive overview of the use of 
benzodiazepines and Z-drugs in Switzerland. 
Furthermore, we aimed to estimate the association 
between benzodiazepine and Z-drug use and various 
adverse health care outcomes.

Patients and Methods
Study Design and Data Source
This cross-sectional study was based on health insurance 
claims data from the Helsana Group in the 1-year period of 
2018. The Helsana Group is one of Switzerland’s largest 
health insurance companies, covering about 1.18 million 
people, which comprises about 14% of the entire Swiss 
population in all 26 cantons of Switzerland. The data is 
considered almost representative of the general Swiss 
population. Every resident in Switzerland contracts man-
datory health insurance on the private insurance market 
(controlled by federal authorities) to cover medical treat-
ment. Our claims data are highly reliable as the recorded 
data comprises almost all pharmacy and health care 
invoices. Health care costs are shared by insurants and 
health care insurance companies. The insured person 
must pay an annual deductible of between 300 and 2500 
Swiss francs per year (chosen by the insured person) and 
a premium monthly. A higher annual deductible results in 
a lower monthly premium. The insured person can choose 
between the care models of standard care and managed 
care, which also includes telemedical models and family 
doctor models.

Following the national ethical and legal regulation, 
ethical approval by the local Ethics Committee of the 
Canton of Zurich and patient consent were not needed 
for this study. All data accessed complied with relevant 
data protection and privacy regulations.
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Identification of Study Participants and 
Drug Classification
All enrolled persons ≥18 years, which were prescribed at 
least one benzodiazepine or Z-drug in 2018, were 
included. Benzodiazepines and Z-drugs are available only 
by prescription in Switzerland. Prescribers do not have any 
information about prescription from other physicians. 
Every prescribed drug purchased in a pharmacy is charged 
to the health insurance company. Benzodiazepines and 
Z-drugs were classified based on their therapeutic and 
chemical properties according to the Anatomical 
Therapeutic Chemical (ATC) classification system of the 
World Health Organization.29 Anxiolytic benzodiazepines 
were classified under N05BAxx, sedative benzodiazepines 
were classified under N05CDxx and Z-drugs under 
N05CFxx. Benzodiazepines, which were used for the 
treatment of epilepsy (clonazepam (N03AE01), midazo-
lam (N03AE02)), were excluded.

Additionally, benzodiazepines were categorized as 
short-acting for a half-life (t1/2) <24 h and long-acting 
for a half-life (t1/2) >24 h.1 According to the Ashton 
Manual classification of long-acting and short-acting 
benzodiazepines and similar drugs were defined as fol-
lows: Oxazepam (N05BA04), Lorazepam (N05BA06), 
Bromazepam (N05BA08), Alprazolam (N05BA12), 
Triazolam (N05CD05), Lormetazepam (N05CD06), 
Temazepam (N05CD07), Midazolam (N05CD08), 
Zopiclone (N05CF01) and Zolpidem (N05CF02) were 
classified as short-acting agents. Diazepam (N05BA01), 
Chlordiazepoxid (N05BA02), Clorazepate (N05BA05), 
Clobazam (N05BA09), Ketazolam (N05BA10), 
Prazepam (N05BA11), Flurazepam (N05CD01), 
Nitrazepam (N05CD02) and Flunitrapezam (N05CD03) 
were classified as long-acting agents.30

Patient and Provider Characteristics
Patient characteristics included gender, age, language 
region (German including Rhaeto-Romanic, French, 
Italian) and residence. The national community typology 
provided by the Swiss Federal Office of Statistics was 
used to categorize the region of residence as “urban” and 
“rural”.31 The type of health insurance coverage (standard 
or managed care) and the level of the deductible class (low 
rated as ≤500 CHF and high rated as >500 CHF) were 
evaluated. The presence of comorbid chronic conditions 
was identified by a proxy variable on the basis of drug 

prescriptions related to chronic conditions. Twenty-two 
comorbid chronic conditions were classified.32

To calculate the proportion of patients with a single 
chronic condition in 2018, we divided the number of 
patients with at least one ATC-group defined medication 
prescription by all insured persons of the study.

Furthermore, the type of physician (provider), who is 
exclusively authorized to prescribe medication in 
Switzerland, was analyzed. Four provider categories were 
defined: general practitioner only, psychiatrist only, other 
medical specialists only, and combination of providers. In 
the latter category, all patients were included, who 
received their benzodiazepine prescription from at least 
two different kinds of providers.

Objectives
To determine the current prevalence of benzodiazepine and 
Z-drugs by measuring unadjusted and extrapolated propor-
tions of persons with prescribed drugs within 1 year.

To determine the prescription patterns of benzodiaze-
pine and Z-drug use by drug classes, number of prescrip-
tions and type of provider.

To determine the association between benzodiazepine 
and Z-drug use and health care outcomes.

Statistical Analyses and Outcomes
We calculated the prevalence of benzodiazepine and/or 
Z-drug prescription by dividing the number of persons 
with at least one prescription of benzodiazepines and/or 
Z-drugs in 2018 by the total number of persons ≥18 years 
insured by the Helsana Group. The prevalences were also 
calculated by age and sex. Additionally, we examined the 
prevalence of individuals with drug prescription extrapo-
lated for the adult Swiss population. For the extrapolation, 
we used census data provided by the Swiss Federal Office 
of Statistics. We could test the applicability and represen-
tativeness of our data to the adult Swiss population by 
a direct comparison between the raw and extrapolated 
results. Sex, age and canton of residence were adjusted 
through the procedure of extrapolation.

Patient characteristics of “benzodiazepine/Z-drug user” 
and “benzodiazepine/Z-Drug non-user” were compared by 
Fisher’s exact test (dichotomous characteristics), chi- 
squared test (>2 characteristics), and Kruskal–Wallis test 
(continuous characteristics). Furthermore, we analyzed the 
number of prescriptions and type of provider in the fol-
lowing subsamples: “benzodiazepine user only” the group 
“Z-drug user only” and “benzodiazepines and/or Z-drug 
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user only”. As the last step, we provided group compar-
isons between patients with a prescription for a short- 
acting and a long-acting benzodiazepine.

Finally, logistic regression models were performed to 
estimate the association between benzodiazepine and 
Z-drug use and adverse health care outcomes. The out-
comes included hospitalization in acute care, hospitaliza-
tion in psychiatry, admission in a rehabilitation facility, 
and admission in a nursing home within 2018. The logistic 
regression models were controlled for age groups (18–25, 
25–35, 35–45, 55–65, 65–74 (reference group), 75–85, 
≥85), gender (male (reference group) and female), insur-
ance model (managed care or standard model (reference 
group)), type of annual deductible (high (reference group) 
or low deductible), residential area (rural or urban (refer-
ence group)), language region (German (reference group), 
French, Italian) and the number of comorbid conditions 
(no comorbid conditions as the reference group). We pro-
vided our estimations as odds ratios (ORs) with 
a confidence interval of 95% (CIs). For all analyses, the 
R version 3.6.1 (R Development Core Team 2019) was 
used. Statistical significance was defined for 
a p-value <0.05.

Results
Prescription Prevalence by Population 
Characteristics
Of a total of 844ʹ692 patients, 8.7% had a prescription for 
benzodiazepines, 3.7% for Z-drugs, and 11.3% for benzo-
diazepines and/or Z-drugs in 2018 (Table 1). The extra-
polated prevalence of the general Swiss population was 
8.1% for benzodiazepines, 3.5% for Z-drugs, and 10.5% 
for benzodiazepines and/or Z-drugs (results not shown). 
Figures 1–3 show the extrapolated prevalence of use by 
sex and age groups (in 2-year categories). Women had 
a higher extrapolated prevalence than men for benzodia-
zepine use, for Z-drug use, and benzodiazepine and/or 
Z-drug use in all age groups. Comparable with the unad-
justed medication groups, the majority of the drug user 
were female (65.5% of benzodiazepines recipients, 66.7% 
of Z-drugs recipients, 65.6% of benzodiazepines and/or 
Z-drugs recipients; Table 1).

The unadjusted and the extrapolated prevalence 
increased continuously with age in all medication groups 
(Figures 1–3, Table 1). The mean age in the unadjusted 
medication groups was between 63.0 years (standard 
deviation, SD: 18.4) in the benzodiazepine group, 63.7 

years (SD: 18.2) in benzodiazepine and/or Z-drug group 
and 65.5 years (SD: 17.2) in the Z-drug group (Table 1). 
A prevalence of about 30% was found in the middle-aged 
group “45–64 years” for all three medication groups 
(30.4% for benzodiazepines, 29.9% for Z-drugs, and 
30.1% for benzodiazepines and/or Z-drugs). Over 50% of 
the patients aged ≥65 years received at least one prescrip-
tion in the three medication groups (51.9% for benzodia-
zepines, 56.9% for Z-drugs and 53.5% for 
benzodiazepines and/or Z-drugs). In the age group “18–24 
years” up to the age group “45–54 years” the prevalence of 
benzodiazepine prescription was higher than the preva-
lence of Z-drug prescription. From the age group “55–64 
years” up to the age group “≥85 years” the prevalence of 
Z-drug prescription was higher than the prevalence of 
benzodiazepine prescription.

In the German-speaking part, the prevalence of pre-
scription in the three medication groups was remarkably 
higher (62.4% for benzodiazepines, 66.8% for Z-drugs, 
and 64.5% for benzodiazepines and/or Z-drugs) than in 
the French-speaking part (25.6% for benzodiazepines, 
26.3% for Z-drugs, and 24.9% for benzodiazepines and/ 
or Z-drugs) and the Italian speaking part (12.0% for 
benzodiazepines, 6.9% for Z-drugs, and 10.6% for ben-
zodiazepines and/or Z-drugs; Table 1). In all medication 
groups, almost 90% of the medication users lived in an 
urban region (88.4% for benzodiazepines, 87.8% for 
Z-drugs, and 88.1% for benzodiazepines and/or 
Z-drugs). Additionally, more than half of the patients 
were enrolled in a managed care model (56.5% for 
benzodiazepines, 56.7% for Z-drugs, 56.9% for benzo-
diazepines and/or Z-drugs, which is less than in non-user 
groups. In almost two thirds of all cases persons with ≥3 
comorbidities had a benzodiazepine and/or Z-drug pre-
scription (58.6% for benzodiazepines, 63.0% for 
Z-drugs, and 58.6% for benzodiazepines and/or 
Z-drugs).

Number of Prescriptions and Provider
In all medication groups, the highest proportion of medi-
cation users received only one prescription (48.8% for 
benzodiazepines only, 35.8% for Z-drugs only, and 
41.0% for benzodiazepines and/or Z-drugs; Table 2). 
However, the group with the second-highest proportion 
were users with ≥6 prescriptions in 1 year (23.1% for 
benzodiazepines only, 35.2% for Z-drugs only, and 
30.1% for benzodiazepines and/or Z-drugs). The preva-
lence of ≥6 prescriptions was higher in the Z-drugs only 
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group than in the benzodiazepines only group (35.2% vs 
23.1%, respectively).

The mean number of prescriptions per patient in 2018 
was 3.9 (SD: 6.3) for benzodiazepines only, 5.2 (SD: 6.7) for 
Z-drugs only, and 5.1 (SD: 8.2) for benzodiazepines and/or 
Z-drugs: Table 2). In all medication groups, more than two- 
thirds of all users had at least one prescription from a general 
practitioner (63.1% for benzodiazepines only, 77.3% for 
Z-drugs only, and 67.4% for benzodiazepines and/or 
Z-drugs) and a majority had all prescriptions from 
a general practitioner (53.5% for benzodiazepines only, 
69.4% for Z-drugs only and 55.9% for benzodiazepines 
and/or Z-drugs). 10.8% of benzodiazepine users, 8.3% of 
Z-drug users, and 12.8% of benzodiazepine and/or Z-drug 
users had a combination of providers.

Type of Benzodiazepines (Short and Long 
Acting)
About 86% of the patients used short-acting benzodiaze-
pines only, 9.9% long-acting benzodiazepines only, and 
4.0% a combination of short- and long-acting benzodiaze-
pines in 2018 (Table S1). The proportion of females was in 
the short-acting group 65.9%, in the long-acting group 
59.0%, and in the combined group 62.3%. About 55% of 
the patients using short-acting benzodiazepines only had ≥3 
comorbid diseases, 58% among long-acting users and 74.5% 
among those using short- and long-acting agents combined.

The mean number of prescriptions per patient was 4.5 
(SD: 6.5) among long-acting benzodiazepines only users, 
3.5 (SD: 5.3) among short-acting benzodiazepines only 
users, and 11.8 (SD:13.9) among short- and long-acting 
users within 1 year (Table 3). Among both the short- and 
long-acting benzodiazepine users, the majority of patients 
had at least one prescription (short-acting: 51.4%; long- 
acting: 43.1%). In the group using short- and long-acting 
benzodiazepine combined, 60.0% of the patients had equal 
or more than six prescriptions per year.

The main provider was a general practitioner with 
62.7% for users of short-acting benzodiazepines only, 
65.1% for those of long-acting benzodiazepines only, 
and 67.5% for combined users of short- and long- 
acting benzodiazepine (Table 3). A combination of dif-
ferent providers was used most among patients with 
short- and long-acting benzodiazepines with 37.6%, 
compared to 9.8% among those with short-acting ben-
zodiazepines, and 8.3% among patients with long-acting 
benzodiazepines.Ta
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Adverse Health Care Outcome
In the three medication groups, patients with at least one 
prescription were more likely to be admitted to acute care 
than without respective drug prescription (OR: 1.21, 95%- 

CI: 1.19–1.23 for benzodiazepine and/or Z-drug prescrip-
tion; Tables S2–S4).

Patients with at least one prescription were also more 
likely to be admitted to psychiatry (OR: 6.23, 95%-CI: 

Figure 1 Extrapolated prevalence of benzodiazepine use in the Swiss adult population by sex and age in 2018.

Figure 2 Extrapolated prevalence of Z-drug use in the Swiss adult population by sex and age in 2018.
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5.85–6.63 for benzodiazepine and/or Z-drug prescription). 
The highest likelihood of admission to a psychiatric hospital 
had patients with a prescription in the age group 18–24 (OR: 
12.13, 95%-CI: 10.68–13.77 for benzodiazepine and/or 
Z-drug prescription), compared to patients in the age group 
“64–75 years”. This trend continues to be up to the age group 
“55–65 years”, but with steadily decreasing frequency. 
Patients aged “75–84 years” and “≥85 years” had the highest 
likelihood to enter acute care, rehabilitation, or nursing home 
in all three medication groups. The likelihood to be admitted 
to a nursing home was especially high for patients aged ≥85 
years (OR: 21.93, 95%-CI: 20.61–23.33 for benzodiazepine 
and/or Z-drug prescription) (reference group “64–75 years”). 
The odds of admission to rehabilitation or nursing home were 
higher in all three groups with a prescription than without 
respective drug prescriptions.

Women with a prescription were more likely to be 
admitted to acute care than men with a prescription in all 
three medication groups (OR: 1.09, 95%-CI 1.07–1.10 ben-
zodiazepine and/or Z-drugs) and they were also more likely 
to be hospitalized in a nursing home than men (OR: 1.51, 
95%-CI 1.45–1.57 for benzodiazepines and/or Z-drugs).

The likelihood of admission in acute care, psychiatry, 
rehabilitation, or nursing home was higher for all patients 
with comorbidities who had a prescription for 

benzodiazepines and/or Z-drugs than patients without any 
comorbidities. The probability was notably higher to enter 
a rehabilitation facility for a person with ≥3 comorbidities 
than for a person without comorbidities (OR: 18.04, 95%-CI 
15.87–20.52 for benzodiazepines and/or Z-drugs). The results 
of the logistic regression models for benzodiazepines and 
Z-drug prescription separately did not significantly differ 
from the results of the combined drug classed and are also 
shown in Tables S2–S4.

Discussion
This population-based cross-sectional study is the first to 
systematically investigate the use and prescription patterns 
of benzodiazepines and/or Z-drugs as well its associations 
with different adverse healthcare outcomes in Switzerland 
using nationwide claims data. There were three main find-
ings of this study. First, the extrapolated prevalence of use 
was remarkably high in 2018, ranging from 3.5% for 
Z-drugs, 8.1% for benzodiazepines to 10.5% for benzodia-
zepines and/or Z-drugs in Switzerland. Second, analyzing 
prescription patterns revealed that the main provider was 
a general practitioner and that a small but remarkable 
proportion of drug users had ≥6 prescriptions in 1 year. 
Third, receiving a prescription for a benzodiazepine and/or 
a Z-drug was strongly associated with a higher likelihood 
of various adverse health care outcomes.

Figure 3 Extrapolated prevalence of benzodiazepine and/or Z-drug use in the Swiss adult population by sex and age in 2018.
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Our findings of the remarkable high prevalence of drug 
use are comparable with previous research.11,14,15 

International studies showed a prevalence between 2.06% 
and 7.5% in the general population.5,11,12 Among adults aged 
65 years and older, a Swiss study including data from nine of 
the 26 cantons of Switzerland found a prevalence of about 
20% of users with at least one prescription for 
a benzodiazepine, with a higher prevalence for women than 
men.14 This is in line with international studies showing also 
that older age groups were consistently having higher pre-
scription rates, ranging from 8.7% to 21.5%, than younger 
age groups.33–36 This finding is of critical importance, espe-
cially when considering the classification of benzodiazepines 
and Z-drugs as potentially inappropriate medication in the 
elderly on the PRISCUS List (an overview of unsuitable 
medications in older age groups and recommendations for 

alternatives), due to an increased risk of adverse drug events 
in this patient group.37 The authors of the PRISCUS List 
make no distinction between short- and long-acting benzo-
diazepines and warn against both benzodiazepine types in the 
elderly. Additionally, our findings are also in line with pre-
vious research showing a higher prevalence of prescription 
among women.11,14,38–41 This higher prevalence of use for 
women can be partly explained by the association of poor 
sleep and insomnia with menopause.42 This correlates with 
our finding of a remarkable prevalence difference for men 
and women around perimenopausal age. Another possible 
explanation is that men are less likely than women to seek 
help from health care providers for mood and anxiety 
disorders.43

We found that the main prescription provider was 
a general practitioner, which is consistent with previous 

Table 2 Number of Prescriptions and Prescription by Type of Provider among Benzodiazepine and Z-Drug User in 2018

Variable Benzodiazepine Use among 
Benzodiazepine User Only

Z-Drug Use among 
Z-Drug User Only

Benzodiazepine and/or 
Z-Drug Use

Total Total Total

N(%) N(%) N(%)

Prescription 63ʹ527 (7.5%) 21ʹ460 (2.5%) 95ʹ179 (11.3%)

Mean number of prescriptions per 

patient (SD)

3.9 (6.25) 5.2 (6.70) 5.1 (8.21)

Number of prescriptions in 

groups

1 31ʹ029 (48.8%) 7ʹ681 (35.8%) 39ʹ025 (41.0%)
2 6ʹ973 (11.0%) 2ʹ625 (12.2%) 10ʹ857 (11.4%)

3 4ʹ486 (7.1%) 1ʹ509 (7.0%) 6ʹ945 (7.3%)

4 3ʹ811 (6.0%) 1ʹ128 (5.3%) 5ʹ660 (5.9%)
5 2ʹ526 (4.0%) 958 (4.5%) 4ʹ073 (4.3%)

≥6 14ʹ702 (23.1%) 7ʹ559 (35.2%) 28ʹ619 (30.1%)

Provider

With ≥1 prescription from 
a general practitioner

40ʹ095 (63.1%) 16ʹ591 (77.3%) 64ʹ195 (67.4%)

With ≥1 prescription from 
a psychiatrist

6ʹ613 (10.4%) 1ʹ507 (7.0%) 10ʹ320 (10.8%)

With ≥1 prescription from others 23ʹ966 (37.7%) 5ʹ186 (24.2%) 33ʹ480 (35.2%)

All prescription(s) from a general 

practitioner

33ʹ977 (53.5%) 14ʹ898 (69.4%) 53ʹ249 (55.9%)

All prescription(s) from 

a psychiatrist

4ʹ553 (7.2%) 1ʹ139 (5.3%) 6ʹ581 (6.9%)

All prescription(s) from others 18ʹ154 (28.6%) 3ʹ634 (16.9%) 23ʹ174 (24.3%)

Combination of providers 6ʹ843 (10.8%) 1ʹ789 (8.3%) 12ʹ175 (12.8%)
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research.12,34,44,45 Our finding that 8.3% to 12.8% of users 
had a combination of providers, is comparable with other 
study findings showing that 12.7% had two or more pro-
viders in 1 year.46 This is very crucial, as a combination of 
providers can result in a loss of control over the number of 
prescriptions and, thus, potentially provide incentives for 
substance abuse, dependence and drug interactions. This 
problem is especially known as the so-called phenomenon 
of “doctor shopping”, defined as seeing multiple prescri-
bers, often under false pretenses and care-seeking 

behavior.47,48 Additionally, we found that the largest pro-
portion of users received only one prescription, but 
the second-largest group, interestingly, was the group 
with ≥6 prescriptions with a prevalence of 23.1% to 
35.2%. This finding is in line with previous studies show-
ing that long-term use of benzodiazepine and/or Z-drugs is 
common, even though the existing guidelines are clearly 
against long-term treatment.7,8,35,45,46 We assume that the 
guidelines are very challenging to implement and insuffi-
ciently practicable in their current form. The 

Table 3 Number of Prescriptions and Prescription by Type of Provider among Benzodiazepine Short- and Long-Acting User in 2018

Variable Benzo Use

Short-Acting Benzodiazepines 
among Short-Acting 
Benzodiazepine User (Only)

Long-Acting Benzodiazepines 
among Long-Acting 
Benzodiazepine User (Only)

Combination among 
Short- and Long-Acting 
Benzodiazepine User

P-value

N(%) N(%) N(%)

Total 54ʹ717 (86.1%) 6ʹ286 (9.9%) 2ʹ524 (4.0%)

Mean number of 

prescriptions per patient 
(SD)

3.5 (5.34) 4.5 (6.53) 11.8 (13.86) <0.001’

Number of prescriptions 
in groups

<0.001''

1 28ʹ121 (51.4%) 2ʹ710 (43.1%) 198 (7.8%)

2 5ʹ978 (10.9%) 716 (11.4%) 279 (11.1%)
3 3ʹ779 (6.9%) 510 (8.1%) 197 (7.8%)

4 3ʹ200 (5.8%) 421 (6.7%) 190 (7.5%)

5 2ʹ103 (3.8%) 277 (4.4%) 146 (5.8%)
≥6 11ʹ536 (21.1%) 1ʹ652 (26.3%) 1ʹ514 (60.0%)

Provider

With ≥1 prescription 

from a general 
practitioner

34ʹ297 (62.7%) 4ʹ095 (65.1%) 1ʹ703 (67.5%) <0.001”

With ≥1 prescription 
from a psychiatrist

5ʹ262 (9.6%) 713 (11.3%) 638 (25.3%) <0.001”

With ≥1 prescription 
from others

20ʹ737 (37.9%) 2ʹ020 (32.1%) 1ʹ209 (47.9%) <0.001”

All prescription(s) from 
a general practitioner

29ʹ448 (53.8%) 3ʹ632 (57.8%) 897 (35.5%) <0.001”

All prescription(s) from 
a psychiatrist

3ʹ752 (6.9%) 550 (8.7%) 251 (9.9%) <0.001”

All prescription(s) from 
others

16ʹ147 (29.5%) 1ʹ581 (25.2%) 426 (16.9%) <0.001”

Combination of providers 5ʹ370 (9.8%) 523 (8.3%) 950 (37.6%) <0.001”

Notes: 'Kruskal-Wallis test; ''Chi-Square test.
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discontinuation of such therapy could impact the physi-
cian–patient relationship, one of the main pillars of med-
icine, negatively. There are concerns about whether an end 
of the therapy will be successful.49,50 Furthermore, general 
practitioners reported insufficient knowledge and confi-
dence in the provision and use of alternative psychological 
therapies in the management of insomnia.51

Due to changes in pharmacokinetics and pharmacody-
namics resulting from older age, the risk of benzodiazepine 
side effects increases in the elderly and is especially related to 
long-acting agents (eg sedation, psychomotor disorders).52 

This qualifies long-acting benzodiazepines as a potentially 
inappropriate medication in the elderly.37 In our study, the 
vast majority of users with a benzodiazepine prescription had 
a prescription for a short-acting benzodiazepine, only about 
one-tenth had a prescription for a long-acting benzodiazepine. 
Our prevalence finding is lower than in the previous interna-
tional research, where around one-quarter had a prescription 
for a long-acting benzodiazepine agent.11,13 A recent study 
found a prevalence of 25% for long-acting agents, 67.7% for 
intermediate-acting benzodiazepine agents and 7.4% for short- 
acting benzodiazepine agents in the elderly in Switzerland.14 

One potential explanation for this difference can be the classi-
fication of benzodiazepines as intermediate-acting agents in 
the study, as we used a long-and short-acting definition for 
benzodiazepines in our study.

In our analysis, we found a higher likelihood of admission 
in acute care, psychiatry, rehabilitation, and a nursing home in 
individuals with at least one benzodiazepine prescription com-
pared to non-users. This can partly be explained by the various 
side effects and withdrawal symptoms that come with the use 
of a benzodiazepine and/or a Z-drug. Previous research also 
found that benzodiazepine recipients were higher users of 
medical care, had more emergency department visits, and 
were hospitalized more frequently.53,54 In a Swiss study ana-
lyzing emergency department presentations for symptoms con-
sistent with acute toxicity, the most frequently reported drugs 
were benzodiazepines.55 Previous research found an influence 
on balance during nighttime awakening with Z-drug use and it 
was stated multiple times that the use of benzodiazepine and/or 
Z-drugs correlates with increased risk of falls.56–59 Various 
studies showed an association of benzodiazepine and/or 
Z-drug use with cognitive decline in the elderly.22–24 An ele-
vated risk for the development of Alzheimer’s is being dis-
cussed, but the findings of the according studies are not 
conclusive.60–62

The likelihood for hospitalization in a psychiatric facility 
was especially high among the youngest age group (18–24 

years) and decreased within older age groups. This could be 
partly explained as benzodiazepines are often used in the 
treatment of psychiatric disorders treated in psychiatric 
facilities.63 A recent study found that among individuals 
with a benzodiazepine prescription aged 0–24 years (with 
the highest prevalence clearly in young adults), 45.3% had 
a record of a psychiatric disorder diagnosed within 6 months 
of benzodiazepine dispensation. The most common diag-
noses were anxiety and depression.64 The lowering likeli-
hood for psychiatric hospitalization in the elderly can partly 
be explained by the finding that the prevalence of anxiety 
disorders declines with older age compared to younger age 
groups.65

Strengths and Limitations
This study has several strengths and limitations. The main 
strength of our study is the nationwide claims-based 
approach which allows us to provide a nationwide over-
view of the prescription prevalence of benzodiazepines 
and/or Z-drugs and its effect on healthcare outcomes in 
Swiss adults. Moreover, we were able to calculate repre-
sentative results in the general population, since estimates 
were additionally extrapolated to the Swiss population- 
based on federal data.

This study has also several limitations. We have no infor-
mation on the reasons for a benzodiazepine and/or Z-drug 
prescription by using health insurance claims data since 
medical diagnoses are not systematically recorded in the 
Swiss ambulatory setting. Additionally, we defined comorbid 
chronic conditions by prescriptions related to those condi-
tions, which represent proxies for medical diagnoses. 
Further, the number of prescriptions might be slightly under-
estimated since about 3% of the entire claims were not 
reimbursed and paid out-of-pocket by the patients. On the 
other hand, based on prescription data, we are not able to 
evaluate the actual medication intake, which can lead to an 
overestimation of the actual drug intake. Additionally, our 
database has some minor differences in sex, age and region 
and is, therefore, not entirely representative of the Swiss 
population. As we used extrapolated claims data, our results 
represent an approximation of the real number of users. 
However, a large dataset was included, which was based on 
data of one of the largest health insurance companies, which 
covers a total of 1.18 million residents, about 14% of the 
Swiss population in 2018. Furthermore, even though we 
found an association between benzodiazepine and/or 
Z-drug prescription with adverse health care outcomes, we 
are not able to state a causal effect.
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Conclusion
This study is the first to give a nationwide overview of the 
current use of benzodiazepines and Z-drugs in Switzerland 
based on health insurance claims data. The results revealed 
a remarkably high prevalence among the general Swiss 
population, especially in older generations. Furthermore, we 
found a significant association between benzodiazepine and/ 
or Z-drugs use, and several adverse health care outcomes, 
which reflects that the negative consequences of BZ and ZD 
use are a crucial public health problem. Further efforts should 
be focused on establishing alternative therapies.
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