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Summary
AIMS OF THE STUDY: Physicians frequently prescribe
antipsychotics off-label to treat, among others, insomnia
and anxiety. The Swiss “smarter medicine – Choosing
Wisely” campaign has tried to raise awareness about the
risks and to limit benzodiazepine and Z-drug prescriptions.
In the Italian-speaking part of Switzerland, our network of
public hospitals joined the campaign with the aim of avoid-
ing unnecessary benzodiazepine and Z-drug treatments,
with prescription monitoring, benchmarking and educa-
tional contributions. Considering the risks of a possible
shift towards the prescription of antipsychotics, and aware
of the potential role of the COVID-19 pandemic, we decid-
ed to analyse the prescription trends of antipsychotics and
benzodiazepines/Z-drugs before, during (2016–2017) and
after the intervention.

METHODS: For this longitudinal study, we reactivated a
continuous monitoring of inpatient benzodiazepine/Z-drug
and antipsychotics prescriptions/deprescriptions, paused
in 2018 after the end of the internal Choosing Wisely cam-
paign, based on routinely collected observational health
data. We screened all demographic, administrative and
prescription data of patients admitted to the internal med-
icine department of the four teaching hospitals (H1-H4)
belonging to the EOC (Ente Ospedaliero Cantonale) net-
work, from the fourth quarter of 2014 to the second quarter
of 2023.

RESULTS: We analysed 74,659 hospital stays (14,645 /
16,083 / 24,285 / 19,646 at hospitals H1 / H2 / H3 / H4
respectively). The mean (± SD) case mix (a metric that
reflects the diversity, complexity and severity of the treat-
ed patients) and patient age were 1.08 ± 0.14 and 73 ±
2 years. 10.6% and 12.1% of patients received antipsy-

chotics prior to admission and at discharge respective-
ly (new prescriptions 3.3 ± 0.7%; deprescriptions 13.3 ±
5.2%). New prescriptions showed an upward trend, with
+0.20% per year (p <0.001). Patients admitted with on-
going antipsychotics therapy increased 0.36% per year
(p <0.001). New benzodiazepine/Z-drug prescriptions
showed a 0.20% per year decrease (p = 0.01). Patients
admitted with ongoing benzodiazepine/Z-drug therapy de-
creased 0.32% per year (p <0.001). New antipsychotics
prescriptions showed differences between hospitals, with
H3 above and H2 below the average.

CONCLUSIONS: The increase in antipsychotics quanti-
tatively matched the decrease in benzodiazepine/Z-drug
prescribing, suggesting a shift from one to the other seda-
tive therapy. The same trend was visible in the ongoing
prescriptions at admission revealing a similar out-of-hos-
pital approach. This suggests a change in sedative pre-
scribing strategy rather than the choice of alternative, non-
pharmacological approaches. Furthermore, the variation
between similar services of different hospitals points out
the consequences of local prescribing cultures and the
importance of continuously monitoring and benchmarking
medication prescriptions.

Introduction

Antipsychotic medications, formerly known as neurolep-
tics, are a class of drugs employed in the treatment of many
mental health illnesses. They are classified into first gen-
eration (typical), acting as dopamine receptor antagonists,
and second generation (atypical) antipsychotics, which are
able to block both dopamine and serotonin receptors [1].
In current medical practice, the modern second-generation
antipsychotics are more frequently prescribed due to their
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higher efficacy and reduced incidence of side effects, par-
ticularly extrapyramidal symptoms [1] .

The US Food and Drug Administration (FDA) has ap-
proved the use of atypical antipsychotics for the treatment
of schizophrenia, bipolar affective disorder, major depres-
sive disorder (adjunctive therapy), agitation associated
with schizophrenia or bipolar mania, autism, Tourette’s
syndrome and psychosis [2, 3]. Almost the same indi-
cations have been approved by the European Medicines
Agency (EMA) and Swissmedic [4].

In recent years, under the promotion of clinical trials by
drug makers, off-label prescribing of such drugs has in-
creased in popularity. In fact, owing to their sedative-hyp-
notic properties, atypical antipsychotics are often the
agents of choice for mood disorders, insomnia and agita-
tion, obsessive-compulsive disorders, post-traumatic stress
disorders and anxiety disorders, among others [5–7].
Therefore, in the hospital setting, antipsychotics have
found wide application for the management of behaviour-
al, neuropsychiatric and sleeping disturbances [8], mainly
in dementia [9, 10] and delirium [11, 12]. In 2005, how-
ever, the FDA released an alert to notify clinicians about
the increased mortality risk in elderly patients treated with
atypical antipsychotics for dementia-related psychosis
(DRP), extending the warning in 2008 to typical antipsy-
chotics [13]. According to the latest literature data on the
efficacy, safety and acceptability of atypical antipsy-
chotics, these drugs have no (or insignificant) benefits in
terms of DRP improvement compared to placebo; instead,
they are associated with an increased risk of mortality,
cerebrovascular events and discontinuations due to adverse
events [14]. A recent systematic review also demonstrated
the presence of a correlation between the off-label use of
these medications and a greater risk of metabolic compli-
cations, namely weight gain [15]. In addition, atypical an-
tipsychotics may cause sedation/somnolence, extrapyrami-
dal symptoms, memory and cognitive impairment, falls,
injuries and fractures as common side effects [16].

The recommendation from the most recent NICE guide-
lines is to treat patients with dementia with antipsychotics
only if they are at risk of harming themselves or others, or
if they are severely distressed [17]. The drug with the best
evidence supporting its use in dementia is risperidone, a
medication licensed for short-term (up to six weeks) treat-
ments. However, the focus should remain on non-pharma-
cological therapies, which are to be preferred and tried be-
fore prescribing antipsychotics [18].

Taking into account the potential complications of the
treatment, as well as the difficulties related to deprescrip-
tion in some patients [15, 16, 19], a careful risk-benefit as-
sessment should be performed when prescribing atypical
antipsychotics as a new or first-line treatment [17, 20].

According to an international survey, antipsychotic use
progressively increased from 2005 to 2014 [21]. A New
Zealand analysis also demonstrated a rise in antipsychotic
use in the elderly between the years 2005 and 2019, whilea
parallel decrease in the use of hypnotics, sedatives and
anxiolytics was registered [22]. In Irish nursing homes, in
2019, the prevalence of antipsychotic medications was al-
so high (48%), especially among patients with dementia
(67%) [23]. More recently, a retrospective Australian study
recognised that 73% of hospitalised patients with dementia

or delirium were prescribed a new antipsychotic during
their hospital stay, 48% received non-pharmacological in-
terventions as first-line therapy and 48% were discharged
with antipsychotics [24].

In Switzerland, patients’ exposure to sedative prescriptions
has been high as well, as documented in a survey conduct-
ed by Helsana [25], one of the main Swiss health insurance
agencies: 13% of the people insured and 30% of those aged
over 65 years were exposed to benzodiazepines, Z-drugs
and antipsychotics in 2017. The same report conducted in
2020 report [26] stated that 13% of patients with home
care were users of multiple antipsychotics. Furthermore,
almost a quarter (24%) of all long-term home-care patients
received a prescription of benzodiazepines (or analogues)
more than three times in 2019Q2, hinting at the magnitude
of long-term use.

As part of a Choosing Wisely campaign called smarter
medicine, promoted by the Swiss Society of General In-
ternal Medicine (SSGIM), a recommendation intended to
curb the use of benzodiazepines and other sedative-hyp-
notics in older people with insomnia, agitation or delirium
was published in 2016 [27]. The recommendation, released
during the SSGIM’s annual congress as part of a Top 5 list
of practices to be avoided, and accompanied by a media
campaign, was intended to increase clinicians’ awareness
regarding the risks of sedative-hypnotic prescriptions.

We joined the campaign with our network of public teach-
ing hospitals belonging to the Ente Ospedaliero Cantonale
(EOC), in the Italian-speaking part of Switzerland, on the
one hand by monitoring the prescribing of benzodi-
azepines/Z-drugs and antipsychotics, and on the other hand
with a multimodal intervention designed to raise awareness
and generate peer pressure to change prescribing habits
[28–31]. The campaign was successful, resulting in a 2.5%
absolute reduction in new benzodiazepine prescriptions at
discharge in an 18-month period between 2016 and 2017.
The concomitant monitoring of new antipsychotic pre-
scriptions showed an upward trend that was not however
statistically significant [29].

At the end of 2017, the intervention and continuous inter-
hospital benchmarking of new benzodiazepine prescrip-
tions was interrupted in favour of other projects targeting
Choosing Wisely recommendations [32, 33]. Considering
the fact that the other projects were themselves about med-
ication and diagnostic test overuse, we were confident that
the awareness of potentially negative effects of prescribing
sedative drugs would remain and mark a cultural change.

In the domain of prescribing, however, clinicians’ inertia
is very difficult to avoid and, considering the six years
that have passed, the potential impact of pandemic-related
stress [34], and the importance of the topic in terms of pub-
lic health, we decided to reactivate the monitoring of ben-
zodiazepine, Z-drug and antipsychotic prescriptions and to
analyse whether the evolution in prescribing these medica-
tions showed interdependent changes.

The present study aimed (a) to retrospectively explore the
time trend of antipsychotic, benzodiazepine and Z-drug
prescriptions and deprescriptions in internal medicine
wards (primary outcome), as well as (b) to follow up the
long-term outcomes of the Choosing Wisely awareness
campaign conducted to improve benzodiazepine and Z-
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drug prescription habits and of the COVID-19 pandemic
(secondary outcome).

Methods

This is a longitudinal study conducted from the fourth
quarter of 2014 (2014Q4) to the second quarter of 2023
(2023Q2). We made available again a previously used
dashboard designed to collect data about new benzodi-
azepine/Z-drug and antipsychotic prescriptions in the in-
ternal medicine wards of a network of four public teaching
hospitals (H1-H4) belonging to the Ente Ospedaliero Can-
tonale (EOC), in the Italian-speaking part of Switzerland.
Although the internal medicine wards of the four hospitals
are gathered in a single department, local service heads
act independently both in terms of patients’ care and ed-
ucation of attending physicians. The original investigation
was aimed at analysing the impact of continuous monitor-
ing and benchmarking of new benzodiazepine/Z-drug and
antipsychotic prescriptions (meaning medications not pre-
viously used by the patients, introduced during the hospi-
tal stay or prescribed at discharge), supported by education
and peer-endorsement interventions [28–31]. Each Internal
Medicine Department in the network of hospitals had ac-
cess to a dedicated dashboard such that it was possible, us-
ing electronic medical records, to continuously detect the
differences between the prescription of benzodiazepines/Z-
drugs and antipsychotics at admission and at discharge for
patients admitted to the department. Each case was extract-
ed with an anonymous identification number.

We analysed all medications commercially available in
Switzerland. Regarding benzodiazepines and Z-drugs, we
considered alprazolam (Xanax®), bromazepam (Lex-
otanil®), clorazepate (Tranxilium®), clobazam (Urbanyl®),
chlordiazepoxide (Librax®), diazepam (Paceum®, Psy-
chopax®, Stesolid®, Valium®), flurazepam (Dalmadorm®),
flunitrazepam (Rohypnol®), ketazolam (Solatran®), lo-
razepam (Lorasifar®, Sedazin®, Temesta®, Somnium®),
lormetazepam (Loramet®, Noctamid®), oxazepam (Seres-
ta®, Anxiolit®), prazepam (Demetrin®), temazepam
(Normison®), triazolam (Halcion®), zolpidem (Zoldorm®,
Stilnox®) and zoplicone (Imovane®); for antipsychotics we
considered amisulpride (Solian®, Amisulprid®), aripripa-
zole (Abilify®, Aripiprazol®), asenapine (Sycrest®), cloti-
apine (Entumine®), clozapine (Leponex®, Clopin®), lurasi-
done (Latuda®), olanzapine (Olanza®, Olanpax®,
Olanzapin®), paliperidone (Invega®, Xeplion®), quetiapine
(Quetiapin®, Seroquel®, Sequase®) and risperidone
(Risperdal®, Zanirisp®).

Original data (medication prescriptions at hospital admis-
sion and discharge, sex, age and case mix) were collected
as part of standard hospital quality monitoring and did not
contain information allowing identification of the patients.

Without a predefined population size target, we considered
all the hospitalisations in the department of internal medi-
cine of the four hospitals, from 2014Q4 to 2023Q2, with-
out any exclusion criteria. We only had access to data that
had already been collected and anonymised, and each da-
ta collection refers to a single case, not to a specific pa-
tient. We did not have access to daily prescriptions; we
only knew whether a specific medication was present or
not in domiciliary therapy and/or in therapy at discharge.
A treatment present at admission but not at discharge was

considered a deprescription; while a treatment absent at ad-
mission but present at discharge was considered a new pre-
scription.

To obtain the % of new prescriptions of a given medication
(indicated with M), we used the formula:

% new prescriptions of M = [(no of cases with M at dis-
charge) – (no of cases with M both at admission and at dis-
charge)] / [total cases – (no of cases with M at admission)]

To obtain the % of deprescriptions of a given medication
(indicated with M), we used the formula:

% deprescriptions of M = [(no of cases with M at admis-
sion) – (no of cases with M both at admission and at dis-
charge)] / no of cases with M at admission

The study was compliant with the “Strengthening the Re-
porting of Observational Studies in Epidemiology
(STROBE) Statement” guidelines [35]. According to
Swiss law, studies based solely on anonymous secondary
data do not require approval from an ethics review board
[36]. The protocol was not registered as it was a retrospec-
tive study.

Statistical analysis

We used pivot tables to group the results. Descriptive sta-
tistics are expressed as relative frequencies and percent-
ages for categorical/dichotomous variables, while means
and standard deviations (SD) were used for quantitative
variables after checking the normal distribution with the
Shapiro-Wilk test. Comparisons between males and fe-
males were performed using the t-test for independent
samples. A univariate analysis was also conducted to as-
sess differences in antipsychotic and benzodiazepine/Z-
drug use at admission and at discharge between males and
females. Statistically significant changes attributable to the
Choosing Wisely campaign or the COVID-19 pandemic
were analysed using the interrupted time-series approach
(ITSA), figure S1 in the appendix. The model used was the
ordinary least-squares model with Neway-West standard
errors (STATA command: itsa for single group). A seri-
al correlation analysis was performed according to the test
proposed by Cumby and Huizinga [37] (STATA command:
actest). After checking for possible serial correlation, each
ITSA model was rerun with the correct lags according to
the serial correlation test. A graphical analysis of the time
trends was also performed to determine whether a change
occurred in the time period of interest (Choosing Wisely
campaign or COVID-19 pandemic). If a change was sus-
pected, the presence of a concomitant change in ITSA was
assessed. To assess the temporal trends independently of
the COVID-19 pandemic and the influence of hospital H4
(whose internal medicine head was involved in drafting the
smarter medicine – Choosing Wisely recommendation on
antipsychotic prescription released by the SSGIM in 2023
[38]), we ran OLS regression models for the time-series
analysis excluding data related to the COVID-19 pandem-
ic and to H4. In this way, we calculated the overall trend of
outcomes of interest as if the COVID-19 pandemic had not
occurred and hospital H4 had managed psychotropic drugs
like the other hospitals of the network.

Statistical significance was set at 0.05. All statistical analy-
ses were performed using STATA18 (StataCorp., College
Station, TX, USA).
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Results

The final dataset consisted of 140 observations (35 for
each hospital), representing the aggregated data for the pe-
riod of interest. Overall, the total number of patient-events
was 74,659, of which 14,645 were in hospital H1, 16,083
in hospital H2, 24,285 in hospital H3 and 19,646 in hos-
pital H4, with a mean (±SD) case mix (metric that reflects
the diversity, complexity and severity of the treated pa-
tients) for the hospitals in the quarter of 1.08 ± 0.14 (1.09
± 0.17 for the other Swiss hospitals of the same category;
years 2021–2022). The mean age was 73 ± 2 years, with-
out significant differences between the four hospitals.

With regard to antipsychotic therapy, 10.6% of patients
were receiving it prior to admission and 12.1% were dis-
charged with it (new prescriptions 3.3 ± 0.7%; deprescrip-
tions 13.3 ± 5.2%). With regard to benzodiazepines or Z-
drugs, 30.1% of patients already had a prescription prior to
admission and 30.3% were discharged with one (new pre-
scriptions 5.6 ± 0.9%; deprescriptions 12.4 ± 1.6%). Full
results are shown in table 1.

In the subsequent analysis, females showed a higher per-
centage of antipsychotic and benzodiazepine/Z-drug thera-
py at admission and at discharge (p <0.001 in all compar-
isons) (figure 1).

There were also differences in the mean percentage values
of new antipsychotic prescriptions (males: 3.0 ± 0.9%; fe-
males: 3.5 ± 0.8%; p = 0.01) and in benzodiazepine/Z-drug
deprescriptions (males: 13.4 ± 2.1%; females: 11.7 ± 1.8%;
p <0.001). However, there were no significant differences
between males and females in terms of temporal trends
(figure 2).

Antipsychotics

The percentage of new antipsychotic prescriptions showed
an upward trend over time, albeit with some fluctuations,
some of which reached statistical significance. A first sig-
nificant fluctuation was observed in the third quarter of
2020, when the percentage of prescribed antipsychotics
during hospitalisation decreased by 0.11% (95% CI: −0.16
– −0.05%, p <0.01). The percentage then increased again

Table 1 :
Descriptive statistics related to aggregated data. Period from October 2014 to June 2023. Results are reported as either count (percentage) or mean (standard deviation).

Hospital Total
patients

Total of an-
tipsychotics at
admission

Total of an-
tipsychotics at
discharge

Total of benzodi-
azepines and Z-
drugs at admis-
sion

Total of benzodi-
azepines and Z-
drugs at dis-
charge

% of new an-
tipsychotic
prescriptions
(SD)

% of new benzo-
diazepine and Z-
drug prescrip-
tions (SD)

% of antipsy-
chotic depre-
scriptions (SD)

% of benzodi-
azepine and Z-
drug depre-
scriptions (SD)

Overall H1 14,645 1719 (11.7%) 1902 (13.0%) 4743 (32.4%) 4746 (32.4%) 3.0 (1.6) 5.4 (2.0) 12.2 (6.4) 11.3 (3.1)

H2 16,083 1397 (8.7%) 1533 (9.5%) 4644 (28.9%) 4603 (28.6%) 2.4 (1.1) 4.6 (1.4) 16.3 (7.1) 12.4 (3.6)

H3 24,285 2798 (11.5%) 3405 (14.0%) 6998 (28.8%) 6985 (28.8%) 2.4 (1.1) 6.8 (2.4) 13.0 (4.5) 13.9 (2.7)

H4 19,646 2005 (10.2%) 2184 (11.1%) 6067 (30.9%) 6272 (31.9%) 4.8 (1.5) 5.5 (1.2) 12.1 (3.7) 11.8 (3.4)

Total 74,659 7919 (10.6%) 9024 (12.1%) 22,452 (30.1%) 22,606 (30.3%) 3.3 (0.7) 5.6 (0.9) 13.3 (5.2) 12.4 (1.6)

Male H1 7110 795 (11.2%) 881 (12.4%) 1873 (26.3%) 1917 (27.0%) 2.9 (2.0) 5.5 (2.4) 12.8 (9.2) 13.0 (4.2)

H2 8175 714 (8.7%) 764 (9.3%) 1895 (23.2%) 1939 (23.7%) 2.3 (1.3) 4.7 (1.3) 17.4 (9.8) 13.3 (5.3)

H3 11,597 1250 (10.8%) 1523 (13.1%) 2765 (23.8%) 2849 (24.6%) 2.3 (1.2) 6.7 (2.5) 12.4 (6.0) 15.0 (3.9)

H4 10,157 891 (8.8%) 1001 (9.9%) 2548 (25.1%) 2745 (27.0%) 4.5 (1.8) 5.5 (1.4) 11.8 (5.3) 12.3 (4.8)

Total 37,039 3650 (9.9%) 4169 (11.3%) 9081 (24.5%) 9450 (25.5%) 3.0 (0.9) 5.7 (1.0) 13.1 (3.2) 13.4 (2.1)

Female H1 7535 924 (12.3%) 1021 (13.6%) 2870 (38.1%) 2829 (37.5%) 3.0 (2.0) 5.4 (2.2) 11.7 (8.1) 10.3 (3.7)

H2 7908 683 (8.6%) 769 (9.7%) 2749 (34.8%) 2664 (33.7%) 2.6 (1.3) 4.5 (2.5) 15.3 (6.7) 11.9 (5.0)

H3 12,688 1548 (12.2%) 1882 (14.8%) 4233 (33.4%) 4136 (32.6%) 2.5 (1.5) 6.9 (2.9) 13.7 (5.9) 13.2 (3.2)

H4 9489 1114 (11.7%) 1183 (12.5%) 3519 (37.1%) 3527 (37.2%) 5.0 (1.6) 5.4 (1.8) 12.1 (5.7) 11.3 (3.7)

Total 37,620 4269 (11.3%) 4855 (12.9%) 13,371 (35.5%) 13,156 (35.0%) 3.5 (0.8) 5.6 (1.1) 12.9 (2.9) 11.7 (1.8)

Figure 1 : Percentage of antipsychotics, benzodiazepines and Z-drugs at admission and at discharge. Comparisons between males and fe-
males.
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until the fourth quarter of 2021, when it decreased by
0.28% (95% CI: −0.39 – −0.16%, p <0.001) (figure 3).
New antipsychotic prescriptions showed important differ-
ences between hospitals, with H3 always above the av-
erage and H2 almost always below. Hospital H3 had the
highest percentage of new antipsychotic prescriptions dur-

ing the COVID-19 period, with a peak of 7.8% in the third
quarter of 2020.

The overall trend analysis, which was carried out exclud-
ing the influence of the COVID-19 pandemic and hospital
H4 (involved in the planning of the national campaign
aimed at limiting the prescription of antipsychotics),

Figure 2 : Temporal trend comparisons between males and females for (A) new antipsychotic prescriptions, (B) antipsychotic deprescriptions,
(C) new benzodiazepine and Z-drug prescriptions and (D) benzodiazepine and Z-drug deprescriptions in the internal medicine departments of
the four teaching hospitals involved in the analysis (H1-H4); trend from October 2014 to June 2023 (moving average calculated with 1-quarter
intervals). The Choosing Wisely campaign began in January 2016 and ended in June 2017.

Figure 3 : Temporal trends in new antipsychotic prescriptions (bold purple line) in the internal medicine wards of the four teaching hospitals
(H1-H4) involved in the analysis; trend from October 2014 to June 2023 (moving average calculated with 1-quarter intervals). The Choosing
Wisely campaign started in January 2016 and finished in June 2017 (blue box). In our region, the pandemic started in March 2020 (vertical or-
ange line). Interrupted time-series analyses (vertical red lines) were performed to assess trend changes in quarters 2016Q1 (start of Choosing
Wisely campaign) and 2020Q1 (start of COVID-19 pandemic). Furthermore, given changes in the overall trend, interrupted time-series analy-
ses were also performed for quarters 2020Q3 and 2021Q4.
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showed a significant annual change of +0.20% (95% CI:
0.08–0.30%, p <0.001) in new antipsychotic prescriptions
(figure 7A).

The percentage of antipsychotic deprescriptions during
hospitalisation showed a non-significant decrease although
some differences among the four hospitals were noted (fig-
ure 4). Analysis of the temporal trend revealed two short-
term non-significant changes.

The percentage of patients already treated with antipsy-
chotics at hospital admission showed an annual increase of
0.36% (p <0.001).

Benzodiazepines and Z-drugs

The percentage of new benzodiazepine and Z-drug pre-
scriptions showed a significant change of −0.20% annually
(95% CI: −0.36 – −0.02%, p = 0.013) (figure 7C), with a
significant change in the first quarter of 2016, when the
Choosing Wisely campaign started (p <0.005) (figure 5);
other variations occurred over the period but none reached
statistical significance.

The overall trend in the percentage of deprescriptions for
benzodiazepines and Z-drugs fell significantly in the pe-
riod under review: −0.28% (95% CI: −0.44–−0.12%, p
<0.001) (figure 7D). This decline showed a relevant down-
ward trend from the second quarter of 2021, when a quar-
terly change of −0.22 (95% CI: −0.41 – −0.03, p = 0.027)
was observed (figure 6 and figure S2 in the appendix).

The percentage of patients already treated with benzodi-
azepines/Z-drugs at hospital admission showed an annual
change of −0.32% (p <0.001).

Discussion

In the present study we analysed whether the evolution
of new in-hospital antipsychotic prescriptions, as well as
benzodiazepines and Z-drugs, had seen any changes in the
years following an internal Choosing Wisely campaign and
if the pandemic had significantly influenced the trend.

Even allowing for the important differences between hos-
pitals, our results showed that new intra-hospital prescrip-
tions of antipsychotics in internal medicine wards in-
creased linearly between 2014 and 2023. Considering the
linearity of the time-related increase, it can be assumed
that the long-term trend was not influenced by identifiable
individual events, even if the COVID-19 pandemic con-
tributed to a transient increase in consumption (see figure
3). With regard to the trend changes detected with inter-
rupted time-series analyses, we interpreted the decrease in
new antipsychotic prescriptions in 2020Q3 and 2021Q4 as
consequences of the epidemiologically favourable phases
of the pandemic (both quarters were at the maximum dis-
tance from the previous COVID-19 incidence peak), while
the downward trend in benzodiazepine and Z-drug depre-
scriptions in 2021Q2 could be explained by the second
wave of COVID-19, which in our region was in 2020Q4
and 2021Q1 [39].

The prescription strategy for both antipsychotics and ben-
zodiazepines/Z-drugs, as seen in figures 3 and 5, seems
to be a hospital characteristic with a reproducible trend:
some hospitals were prescribing more antipsychotics and
less benzodiazepines and Z-drugs (see H3), while others
were doing the opposite (see H2). The internal 2016–2017
Choosing Wisely campaign reduced new benzodiazepine
and Z-drug prescriptions and inter-hospital variation with-
out affecting that of antipsychotics in a measurable way
[29].

Figure 4 : Temporal trends in antipsychotic deprescriptions (bold purple line) in the internal medicine wards of the four teaching hospitals
(H1-H4) involved in the analysis; trend going from October 2014 to June 2023 (moving average calculated with 1-quarter intervals). The
Choosing Wisely campaign started in January 2016 and finished in June 2017 (blue box). In our region, the pandemic started in March 2020
(vertical orange line). Interrupted time-series analyses (vertical red lines) were performed to assess trend changes in quarters 2016Q1 (start of
Choosing Wisely campaign) and 2020Q1 (start of COVID-19 pandemic).
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Our data show an upward trend in new intra-hospital an-
tipsychotic prescriptions (+0.20% year) that is quantita-
tively comparable to the downward trend in new intra-hos-
pital benzodiazepine/Z-drug prescriptions (−0.20% year).
The same trend was visible in the ongoing prescriptions
at admission, suggesting a similar out-of-hospital approach

(−0.32% year of benzodiazepines/Z-drugs and +0.36%
year of antipsychotics). This suggests a change of sedative
prescription strategy rather than the choice of alternative,
non-pharmacological approaches.

Regarding differences between the sexes (subsequent
analysis), the percentage of females with benzodiazepines/

Figure 5 : Temporal trends in new benzodiazepine and Z-drug prescriptions (bold purple line) in the internal medicine wards of the four teach-
ing hospitals (H1-H4) involved in the analysis; trend going from October 2014 to June 2023 (moving average calculated with 1-quarter inter-
vals). Vertical red lines indicate the trend changes. The Choosing Wisely campaign started in January 2016 and finished in June 2017 (blue
box). In our region, the pandemic started in March 2020 (vertical orange line). Interrupted time-series analyses (vertical red lines) were per-
formed to assess trend changes in quarters 2016Q1 (start of Choosing Wisely campaign) and 2020Q1 (start of COVID-19 pandemic).

Figure 6 : Temporal trends in benzodiazepine and Z-drug deprescriptions (bold purple line) in the internal medicine wards of the four teaching
hospitals (H1-H4) involved in the analysis; trend going from October 2014 to June 2023 (moving average calculated with 1-quarter intervals).
The Choosing Wisely campaign started in January 2016 and ended in June 2017 (blue box). In our region, the pandemic started in March
2020 (vertical orange line). Interrupted time-series analyses (vertical red lines) were performed to assess trend changes in quarters 2016Q1
(start of Choosing Wisely campaign) and 2020Q1 (start of COVID-19 pandemic). Furthermore, given changes in the overall trend, interrupted
time-series analyses were also performed for quarter 2021Q2.
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Z-drugs at hospital admission was higher than that of
males (35.5% vs 24.5%); the same applies, albeit to a less-
er degree, to antipsychotics (11.3% vs 9.9%). The temporal
trend was however comparable between the two sexes. The
fact that benzodiazepine/Z-drug deprescriptions were sig-
nificantly higher in females while new prescriptions were
comparable, was probably influenced by numerosity, even
if a difference in the original prescription appropriateness,
as a potential co-factor, is acknowledged in the literature
[40, 41].

The intra-hospital variation of drug prescriptions and med-
ical procedures is a universally recognised challenge
[42–48] and our network was not an exception to this phe-
nomenon [30]. Over the years analysed, the internal med-
icine departments of the four hospitals, H3 in particular,
displayed different trends in new prescriptions of antipsy-
chotics and other sedative drugs. This circumstance was
detected within the network despite dealing with a simi-
lar patient population in terms of age (mostly older peo-
ple) and disease severity. We hypothesise that these differ-
ences are related to differences in the medical background
and in the prescription thresholds at the individual physi-
cian and team levels and also involve the predisposition
to treat off-label indications such as insomnia and states
of psychomotor agitation. Considering the fact that the use
of antipsychotics could be deleterious in terms of side ef-
fects (such as drowsiness, QT prolongation, falls, pneumo-
nia and cerebrovascular events), the prescription of these
drugs should not be significantly influenced by individual
treatment strategies but rather be the expression of a prop-
er risk-benefit assessment. Therefore, systematically mon-
itoring and benchmarking prescription trends among hos-
pitals and raising awareness of potentially inappropriate
prescriptions remains essential.

As limitations and potential sources of bias, we emphasise
that the study allowed only a quantitative analysis of de-
prescriptions/prescriptions and that we did not have infor-
mation about underlying diagnoses and daily medication
dosage. This did not allow us to analyse the appropriate-
ness of prescriptions and the reasons behind the observed
patterns. We were also unable to detail the correlation be-
tween the increase in antipsychotic prescriptions and the
decrease of benzodiazepines/Z-drugs. Additionally, having
studied only the Italian-speaking part of Switzerland, we
cannot be sure that similar trends are present in the rest of
the country and that results can be generalised.

Furthermore, a potential confounding factor is the fact that
the therapeutic reconciliation process was limited to the
data given by GPs and patients themselves, without the
systematic involvement of the pharmacy.

Last but not least, the reasons behind the differences in
antipsychotic and benzodiazepine/Z-drug prescriptions
among the network hospitals were not analysed.

Conclusions

With more than 10% and 30% of patients admitted to
the internal medicine wards already treated with antipsy-
chotics and benzodiazepines/Z-drugs, respectively, this
study confirmed the very high prevalence of sedative use
in Switzerland. In addition, the percentage of patients with
an ongoing antipsychotic treatment at admission and new
in-hospital prescriptions rose linearly between 2014 and
2023. In parallel, we observed a linear reduction of new
in-hospital benzodiazepine/Z-drug prescriptions and of the
percentage of patients already treated with them at hospital
admission. This change, suggesting a shift in sedative pre-
scription strategy is worth further investigation, both in
hospital and family medicine settings. Another important

Figure 7 : Overall trend in the percentage of (A) New antipsychotic prescriptions, (B) Antipsychotic deprescriptions, (C) New benzodiazepine
and Z-drug prescriptions, and (D) Benzodiazepine and Z-drug deprescriptions. Annual trend determined excluding the impact of the COVID-19
pandemic and hospital H4.
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point is the difference between sexes, confirming that fe-
males have higher percentages of chronic use, and de-
prescriptions/prescriptions. Significant inter-hospital vari-
ations in prescribing, common in other healthcare aspects,
were once again highlighted.

The previous successful local campaign to curb benzodi-
azepine/Z-drug prescriptions did not affect short-term an-
tipsychotic use but was probably one of the determinants
of the progressive shift toward antipsychotics. The
COVID-19 pandemic seems, on the contrary, to only have
had an impact in the epidemic phase of the disease.

Continuously monitoring new prescriptions of antipsy-
chotics and other sedatives, and ensuring benchmarking, is
a necessary prerequisite for detecting potentially inappro-
priate drifts, creating awareness and taking action in a tar-
geted way.
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Appendix: supplementary figures

Figure S1 : Interrupted time-series analysis performed in 2016Q1 (start of Choosing Wisely campaign) and 2020Q1 (start of COVID-19 pan-
demic): (A) new prescription of antipsychotics (%); (B) new prescription of benzodiazepines and Z-drugs (%); (C) Deprescription of antipsy-
chotics (%); (D) Deprescription of benzodiazepines and Z-drugs (%).

Figure S2 : Interrupted time-series analysis. Focus on the second quarter of 2021 (2021Q2). The Choosing Wisely campaign started in Janu-
ary 2016 and finished in June 2017. In our region, the pandemic started in March 2020.
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