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Summary
INTRODUCTION: Proton-pump inhibitors (PPIs) should
be deprescribed when an indication is lacking or the dose
is too high. Academic and media reports have tried to
raise awareness and thereby reduce the inappropriate
prescribing of PPIs. However, pharmacoepidemiologic
studies have shown an unchanged frequency of such in-
appropriate prescribing over time. Little is known about
whether or how general practitioners (GPs) adapt their
prescribing practices once their awareness of inappropri-
ate PPI prescribing has been raised.

OBJECTIVE: We aimed to investigate the prevalence of
potentially inappropriate PPI prescribing (too high dose or
no indication) in a consecutive sample of patients in Swiss
primary care settings. Our goal was then to evaluate how
GPs managed the patients with potentially inappropriate
PPI prescribing over 12 months after flagging these pa-
tients.

METHODS: In this observational study, 11 GPs from the
canton of Bern in Switzerland used their medical records
to identify 20 patients who had been prescribed a PPI for
≥8 weeks and flagged potentially inappropriate PPI pre-
scribing in their records. After 12 months, we asked the
same GPs whether the PPI prescriptions of those patients
had changed and, if so, how.

RESULTS: Of 1,376 patients consecutively screened, 206
(15%) had been prescribed a PPI for ≥8 weeks. Of these
206 patients, 85 (41%) had a potentially inappropriate PPI
prescription. Of these 85 patients, 55 (65%) had no indica-
tion for PPI, and 30 (35%) had a too-high dose. After one
year, only 29 (35%) of the 84 flagged potentially inappro-
priate PPIs were stopped or reduced. The most frequent-
ly mentioned reasons that deprescribing was not possible
were a lack of discussion with the patient (no contact or no
time), the presence of symptoms requiring the PPI, or the
unwillingness of the patient to deprescribe.

CONCLUSION: In the Swiss primary care setting, the rate
of potentially inappropriate PPI prescribing is high. Having
GPs flag potentially inappropriate PPI prescribing did not
result in PPI deprescribing in most patients over 12

months. Our findings suggest that more personalised and
targeted interventions are necessary to successfully im-
plement the deprescribing of potentially inappropriate
PPIs. We see the need to co-design interventions with
patients and providers and test behavioural change tech-
niques to enable the deprescribing of inappropriate PPIs.

Introduction

Proton-pump inhibitors (PPIs) are among the most widely
prescribed drug classes in the world [1–3]. A study in Ger-
many found that around 15% of women and 13% of men
received a PPI prescription in 2018 [3]. In Switzerland, the
annual incidence of PPI prescriptions in adults was 23%
in 2017 [4]. PPIs are usually prescribed for the treatment
of gastric acid-related diseases such as gastroesophageal
reflux disease, dyspepsia, reflux oesophagitis, peptic ulcer
disease, hypersecretory conditions and Helicobacter pylori
bacterial infections [5–7]. The long-term use of PPIs has
been associated with an increased risk of hypocalcaemia,
hypomagnesaemia, fractures, Clostridium difficile infec-
tions, pneumonia, vitamin B12 malabsorption and gastric
pre-malignant lesions [8–13]. The inappropriate prescrib-
ing of PPIs leads to unnecessary costs and can be a burden
to the healthcare system [1, 14–16]. Studies have shown
that around 40–60% of patients who use PPIs have an in-
appropriate indication [5, 17–19]. The inappropriateness of
PPI prescriptions can be verified by the dosage and the rea-
son for use. Inappropriate prescribing of PPIs is often due
to off-label indications and prophylaxis, such as corticos-
teroid and anticoagulant therapy to prevent gastrointestinal
bleeding, and stress ulcer prophylaxis in non-intensive care
units [5, 20–23]. Many patients during hospital stays re-
ceive a PPI prescription that is not discontinued thereafter:
although the initial indication is no longer present, the PPI
use is maintained [5].

The long-term use of PPIs is rarely necessary, and depre-
scribing is usually recommended after four to eight weeks
[24]. Deprescribing is commonly defined as “the process
of withdrawal of an inappropriate medication, supervised
by a health care professional with the goal of manag-
ing polypharmacy and improving outcomes” [25]. Taper-
ing medications is also part of deprescribing [24]. PPI de-
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prescribing can be carried out by stopping, reducing the
dosage or switching to “on-demand” use [24, 26]. Safe-
ly deprescribing PPIs can lead to reduced inappropriate
polypharmacy while increasing the patient’s overall health
status and reducing health care costs [24]. Although acad-
emic and media reports have tried to raise awareness and
reduce the inappropriate prescription of PPIs, the number
of PPI prescriptions has increased in recent years [4, 24,
27–31]. For instance, in 2017, around 23% of Swiss people
had at least one PPI prescribed, compared to 20% in 2012
[4].

The Smarter Medicine movement [30] in Switzerland rec-
ommends that at least once per year, prescribers should at-
tempt to stop or reduce the dosage of PPIs and evaluate
whether at least one indication for use is still present [30].
This movement also recommends that the continuation of
PPI use should be discussed with patients, considering the
adverse effects and benefits [30]. PPI supplies can only be
obtained over the counter in Switzerland for a maximum of
two weeks (packages with a maximum of 14 tablets), and
long-term prescriptions can only be made by physicians.
General practitioners (GPs) usually have a long-term rela-
tionship with their patients, gathering knowledge of their
medical history, personal characteristics and preferences,
thus playing a crucial role in the optimisation of PPI use.
Knowing how potentially inappropriate PPI prescriptions
evolve over time in primary care settings will help to better
understand how they are managed by GPs. We also need to
better understand how PPI prescribing evolves in patients
after their GPs are part of an awareness campaign. In turn,
this will help to tailor deprescribing interventions and op-
timise the prescribing of PPIs.

Objectives

We aimed to investigate the prevalence of potentially inap-
propriate PPI prescriptions in a sample of primary care pa-
tients in Switzerland. We also evaluated how GPs managed
those patients over 12 months, with the only new strat-
egy implemented being flagging these patients as having
potentially inappropriate PPI prescribing. Additionally, we
explored which patient characteristics were associated with
inappropriate PPI prescriptions and the success of depre-
scribing.

Methods

Study design and participants

This observational study was carried out in the canton of
Bern in Switzerland. A group of 11 GPs of the same qual-
ity circle (meetings in which a small group of GPs reflect
together to improve their care practice [32]) was invited to
participate. This quality circle takes place around 10 times
a year, with each meeting lasting 1.5 hours. Only GPs, and
no other health care providers, participated in this quality
circle. All the GPs participating in the study were actively
practising in the canton of Bern. This quality circle meet-
ing aimed to raise the GPs’ awareness of optimising PPI
prescriptions by flagging patients as having a potentially
inappropriate PPI prescription. They had not received any
guidelines on how to reduce inappropriate PPI prescribing.
We used a convenience sampling strategy, in which GPs
were asked to use their electronic medical records to screen

all patients they had seen before the baseline (June 1, 2021)
until they found the first 20 with an active PPI prescription
for ≥8 weeks. This consecutive sampling method was cho-
sen to reduce the risk of selection bias. GPs did not receive
any compensation for their participation in the study.

The study did not fall within the scope of Swiss human re-
search law because it was initially designed as a quality
improvement study. Therefore, a waiver of non-responsi-
bility was obtained from the Ethics Committee of the Can-
ton of Bern (BASEC-Nr: Req-2021-01213).

The inclusion criteria for GPs were attending the quality
circle and agreeing in participating in the study. The selec-
tion criteria for patients were having been prescribed a PPI
commercially available in Switzerland for ≥8 weeks be-
fore June 1, 2021, and being patients of one of the 11 GPs
participating in the quality circle in which the study took
place.

Data collection and data management

In the first round of data collection at the baseline, the par-
ticipating GPs assessed their patients’ electronic medical
records to identify the first 20 who had an active PPI pre-
scription for ≥8 weeks. They determined the length of PPI
prescription by assessing repeated prescriptions in their
records. The GPs were asked to report patients’ age, gen-
der, polypharmacy (taking ≥5 medications), name of the
PPI’s active substance, daily dose and indication for use.
The indication for the PPI prescription was reported by
GPs providing information on the following categories to
the study team at the baseline: dose too high, no indica-
tion, risk of gastrointestinal bleeding (steroids plus antico-
agulants; long-term use of non-steroidal anti-inflammatory
drugs [NSAIDs]), peptic ulcer or gastroesophageal reflux
disease. GPs also had the opportunity to provide additional
information as free text. They were responsible for identi-
fying potentially inappropriate PPI prescriptions based on
their clinical judgement and the quality circle discussions.
Those patients flagged as potentially having an inappro-
priate PPI prescription (dose too high or no indication)
were followed up for one year, and all others were not.
In addition, the GPs reported how many patients they had
screened to find the first 20 with a PPI prescribed.

In the second round of data collection a year later, the
GPs were asked to use their electronic medical records
to report the updated status of PPI prescriptions of the
same patients who had an inappropriate PPI prescription at
baseline and report eventual changes in these prescriptions
(e.g., tentative deprescribing of the PPI, return of symp-
toms, changes in the PPI dosage, whether deprescribing
was successful and the reason). They also provided infor-
mation on whether any attempt to deprescribe the PPI had
been followed by a restart of the drug. Cases in which
restarting the dose was necessary, but at a reduced dose
compared to the baseline, were also considered success-
ful deprescribing. To allow assessing the reasons why de-
prescribing was not possible, GPs used the information in
their patients’ electronic medical records to report this in-
formation as free text. They also used these records to de-
termine whether the PPI prescription was still active at the
second screening.
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In both rounds of data collection, the GPs reported the in-
formation using an Excel spreadsheet provided by the re-
search team. Data from the baseline and after one year
were gathered and merged using the patient’s identification
number. We used age as a whole number and, to standard-
ise the doses of different PPIs, we used pantoprazole as a
reference drug. For that, we divided the actual PPI dose
by its respective defined daily dose value according to the
World Health Organization [33] to calculate a standardis-
ation factor. We then multiplied this standardisation factor
for each PPI by the defined daily dose of pantoprazole to
obtain the standardised dose of each PPI relative to panto-
prazole.

Statistical analysis

Baseline characteristics are presented as proportion for cat-
egorical variables and median and interquartile range
(IQR) for continuous variables. The total number of pa-
tients that GPs had to screen to find the first 20 with a PPI
prescription is reported as mean and range. We calculat-
ed absolute standardised differences (ASDs) to assess the
balance of clinical and sociodemographic characteristics
between those with an inappropriate PPI prescription and
those with an appropriate prescription. An ASD of 0 is usu-
ally interpreted as a perfect balance between two groups,
whereas an ASD of greater than 0.2 is considered an indi-
cation of meaningful imbalance [34]. We used multilevel
logistic regression to analyse the association between pa-
tient characteristics and the frequency of deprescribing.
The multi-level logistic regression was adjusted for clus-
tering effects at the GP level (intracluster correlation co-
efficient [ICC] <0.01). We chose this approach consider-
ing that patients of the same GP were likely to be more
similar to each other than patients of different GPs. Us-
ing a multilevel logistic regression clustered at the GP lev-
el can account for clustering effects even with a low ICC.
The results remained similar in the sensitivity analysis us-
ing multivariable logistic regression. The co-variable se-
lection strategy was based on clinical rationale. We chose
the method of complete case analysis for dealing with
missing data; therefore, the one patient lost to follow-up
was excluded from the analyses. The most common inap-
propriate indications for PPI and the reasons that depre-
scribing was not successful were extracted from the free
text, coded into themes, and described in numbers and per-
centages. Patients who had the PPI re-prescribed at a lower
dose were considered successful deprescribing. Analyses
were performed with Stata 16.1 (StataCorp, College Sta-

tion, TX, USA), and R version 1.3.1093 was used for the
alluvial diagram. A two-sided p-value of 0.05 was consid-
ered statistically significant.

Results

In our consecutive sample strategy, GPs had to screen 125
(range: 55 to 224) patients on average to identify the 20
who had a PPI prescription for ≥8 weeks. This means that
on average, 15% of the patients had a PPI prescription.Of
the participating GPs, five were women, and six were men.
All GPs were practising in the canton of Bern in Switzer-
land. In total, the GPs identified 206 patients who had
been prescribed a PPI at the baseline. Ten GPs recruit-
ed 20 patients each, and one GP recruited six patients. Of
these, 85 patients had a potentially inappropriate PPI pre-
scription and qualified for the one-year follow-up. A slight
difference was found in the gender distribution between
those with a potentially inappropriate PPI and those with
an appropriate prescription (ASD = 0.201). We found no
statistically significant difference in the other clinical or
sociodemographic characteristics between patients with a
potentially inappropriate PPI prescription and those with
an appropriate prescription (table 1). We used the CON-
SORT flow diagram [35] to show the screening and re-
cruitment of participants (figure 1). During the one-year
follow-up, one patient died and was thus excluded from
the analysis (figure 1). Data on 84 patients were available
for the follow-up analysis. At the baseline, of the 206 pa-
tients, 109 (53%) were women, the median age was 70
(IQR 59–77) years, 147 (71.4%) had polypharmacy and
the median PPI daily dose was 40 mg (IQR 20–40; table 1).
The most frequent prescriptions were 138 (67%) of pan-
toprazole, followed by 30 (15%) of esomeprazole and 22
(11%) of omeprazole.

Regarding the indication for using a PPI, of the 206 pa-
tients, 85 (41%) had a potentially inappropriate PPI pre-
scription (55 had no indication for PPI, and 30 had a too-
high dose), 82 (40%) had gastroesophageal reflux disease
and 22 (11%) had a risk of gastrointestinal bleeding (table
2). In the free text, the most frequently mentioned inappro-
priate PPI indications were gastritis (n = 13) and the short
use of NSAIDs (n = 11), anticoagulants (n = 9) and cor-
ticosteroids (n = 7). Figure 2 shows how the inappropri-
ate PPI prescribing progressed over one year. The GPs at-
tempted to stop the PPI for 21 patients, reduce the dose
for 16 and increase the dose for one. They reported stop-
ping and then re-prescribing the PPI for 8 patients. Dur-
ing the one-year follow-up, GPs did not change the inap-

Table 1:
Number (percentage) or median (interquartile range) of participants’ characteristics according to the appropriateness of prescription of proton-pump inhibitors at baseline. Cate-
gorical variables: number (percentage). Continuous variables: median (interquartile range).

Total Inappropriate* Appropriate Absolute standardised differ-
ence **

n = 206 (100%) n = 85 (41.3%) n = 121 (58.7%)

Women 109 (52.9%) 50 (58.8%) 59 (48.8%) 0.201

Age at baseline 70 (18.0) 71 (20.0) 69 (16.0) 0.163

Polypharmacy (≥5 medications) 147 (71.4%) 62 (71.8%) 85 (71.1%) 0.015

Daily dose PPI in mg*** 40 (20.0) 40 (20.0) 26.71 (20.0) 0.136

* Inappropriate PPI due to lack of indication or dose too high according to GPs’ classification. 0 missing.

** An absolute standardised difference of 0 indicates a perfect balance between two groups, whereas an absolute standardised difference of greater than 0.2 is typically considered
indicative of meaningful imbalance.

*** PPI dose was standardised using pantoprazole as a reference drug.
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propriate PPI prescription for 55 (65%) patients, whereas
deprescribing was successful for 29 (35%) patients. The
most common reason that deprescribing an inappropriate
PPI was not successful among those 55 patients was a lack
of discussion with the patient (23 cases; either because the
patient did not come back for another consultation [n = 3]
or because the GP did not have time to address the PPI use
during the consultation). Other reasons were the PPI be-
coming indicated over time (n = 8); the presence of symp-
toms or conditions such as anaemia, nausea, stomach pain
and gastritis (n = 6); the unwillingness of the patient to stop
(n = 5); hospital or other health care provider recommen-
dation (n = 2) and the return of the patient’s symptoms (n
= 1; table 3). Associations between patient characteristics
(e.g., age, gender, PPI dose), GP gender, and the success of
deprescribing are shown in table 4. The success of depre-
scribing was associated with neither GP gender (Odds Ra-
tio female = 0.68, 95% CI 0.27 to 1. 68) nor patient char-
acteristics (table 4). No statistical evidence existed for ICC
at the GP level (ICC <0.01) in our multi-level logistic re-

gression. The lack of correlation may be due to the small
sample size.

Discussion

In our observational study in primary care settings in
Switzerland, 11 GPs consecutively selected 206 patients
with a PPI prescription for ≥8 weeks and identified 85
(41%) of these as inappropriate. Of these 85 patients, 26%
(55) had no indication, and 15% (30) had a dose too high.
Instructing GPs to flag patients with a potentially inappro-
priate PPI prescription in their electronic medical record
resulted in only 35% of these potentially inappropriate pre-
scriptions being discontinued or reduced to a lower dose.
In this setup, we found that raising awareness by flagging
patients was not enough to improve the appropriateness of
PPI use.

The number of inappropriate PPI prescriptions in our study
is in line with the results of other studies that found the

Figure 1: Flow diagram: screening and recruitment of patients.

Table 2:
Numbers and percentages of proton-pump inhibitor indications at baseline.

Indication Number (percentage) of patients

No indication 55 (26.7%)

Dose too high 30 (14.6%)

Gastroesophageal reflux disease 82 (39.8%)

Peptic ulcer 7 (3.4%)

Risk of gastrointestinal bleeding 22 (10.7%)

Gastroesophageal reflux disease and peptic ulcer 1 (0.5%)

Gastroesophageal reflux disease and risk of gastrointestinal bleeding 6 (2.9%)

Peptic ulcer and risk of gastrointestinal bleeding 3 (1.5%)

Total 206 (100.0%)
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presence of inappropriate PPI prescribing between 35%
and 63% [36–40]. Inappropriate PPI prescribing increased
in Switzerland from 13.9% in 2012 to 28% in 2017 [4],
and our study indicates that this number might be even
higher. Other studies have also reported the lack of an ap-
propriate indication as one of the most common reasons
for the potentially inappropriate prescribing of PPIs [37,
39, 41]. In our study, according to GPs, doses were too
high for 30 (15%) of the 206 patients with a PPI prescrip-

tion, similar to a recent study in Iceland, in which 21%
of the patients remained in higher-dose treatment after one
year [42]. PPIs should be administrated using the lowest
dose and for the shortest duration possible [43]. Only a few
studies have investigated the appropriateness of PPIs re-
garding too-high doses, and recommendations are lacking
on PPI dose reduction [4, 22]. Inappropriate indications for
PPIs have been related to the lack of discontinuation af-
ter hospital discharge and automatic renewal of PPI pre-

Figure 2: Alluvial diagram illustrating the participant flow according to proton-pump inhibitor prescription and successful deprescribing (n =
84).

Table 3:
Most common reasons that deprescribing proton-pump inhibitors was not successful in patients with an inappropriate proton-pump inhibitor prescription at baseline.

Reason Number of patients

It was not discussed yet 23 (42%)

Not specified 10 (18%)

Indication changed to appropriate 8 (15%)

Patient was symptomatic* 6 (11%)

Patient did not want to stop 5 (9%)

Hospital or other health care provider recommendation 2 (4%)

Recurrence of symptoms 1 (2%)

Total 55 (100%)

* Patient had symptoms and conditions such as anaemia, nausea, stomach pain and gastritis.

Table 4:
Association between patient characteristics and successful deprescribing of proton-pump inhibitors using a multi-level logistic regression adjusted for clustering effects at GP
level. (n = 84; one patient was excluded from the analysis due to loss to follow-up.)

Crude Odds Ratio
(95% CI)

P-value Adjusted* Odds Ratio
(95% CI)

P-value

Age (by 10-year increase) 1.07 (0.78 to 1.47) 0.665 1.28 (0.89 to 1.90) 0.212

Female patient (vs male) 0.66 (0.27 to 1.64) 0373 0.50 (0.19 to 1.34) 0.170

Polypharmacy ≥5 medications (vs no polypharmacy) 0.65 (0.24 to 1.72) 0.385 0.52 (0.16 to 1.70) 0.276

Daily dose PPI in mg (by 1 mg increase) ** 1.00 (0.97 to 1.02) 0.605 1.00 (0.97 to 1.02) 0.886

Female GP (vs male) 0.68 (0.27 to 1.68) 0.938 0.60 (0.23 to 1.57) 0.297

* Multi-level logistic regression adjusted for GP cluster as random effect and covariates in the table.

** Daily PPI doses were standardised using pantoprazole as a reference drug.
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scriptions without adequate appraisal [19, 43]. Other com-
mon reasons for inappropriate prescriptions in our study
were gastritis (n = 13) and the short use of NSAIDs (n
= 11), anticoagulants (n = 9) and corticosteroids (n = 7),
in line with other studies [5, 20-23, 44–47]. Additionally,
PPI indications for bariatric surgery, chemotherapy and oe-
sophageal varices were mentioned, although these do not
qualify for an appropriate long-term PPI prescription [23,
41]. Women were slightly more likely than men to have
an inappropriate PPI prescription (table 1). Female gender
has been associated with the use of potentially inappropri-
ate medication in other studies [48–50]. We found no sig-
nificant association between age, gender, polypharmacy or
PPI dose and inappropriate prescribing of PPIs, although
other studies have shown that older age and polypharma-
cy were associated with inappropriate PPI prescription [20,
51, 52]. The lack of these associations could be due to the
small number of participants in this study.

In this study, the GPs were simply asked to screen patients
who were taking a PPI and flag those who had a potentially
inappropriate prescription, not receiving any intervention,
although they had a raised awareness of the topic. After
the one-year follow-up, inappropriate PPIs were success-
fully deprescribed in 29 (35%) of the 84 patients with
a potentially inappropriate PPI prescription. The GPs did
not receive any information on how to involve patients or
carry out deprescribing interventions. Other studies have
found that involving the patient in the deprescribing at-
tempt is important to reach a higher success rate [53] and
that the implementation of behaviour change techniques
(BCT) may influence deprescribing outcomes [54, 55]. If
patients had been involved in the process and an interven-
tion had focused on BCT, the success rate of deprescribing
PPIs may have been higher. Furthermore, our results may
have been different if the GPs had received instructions on
how to deprescribe PPIs. Current guidelines on deprescrib-
ing PPIs suggest incorporating tapering as a crucial part of
the process. First reducing the PPI to the lowest effective
dose has been recommended, followed by the management
of the patient’s symptoms, and only then discontinuing the
PPI [24]. In our study, the most mentioned reason that de-
prescribing an inappropriate PPI was not successful was a
lack of discussion with the patient, mostly because the GP
did not have time to address the PPI use during the con-
sultation. An unpublished pilot survey by Streit et al. from
September to October 2021 with 88 GPs from the German
part of Switzerland found that 48 (55%) reported seeing
patients with inappropriate PPI prescriptions often or very
often but lacked the time to deprescribe PPIs in their every-
day clinical practice. In that study, 58% of GPs stated that
they would like a guideline on PPI deprescribing, and 26%
wanted information material on this topic.

Strengths and limitations

To our knowledge, this is the first study to investigate the
prescribing of potentially inappropriate PPIs in Swiss pri-
mary care settings using data directly reported by GPs.
This overcomes the problems of epidemiological studies
where the indication of a PPI is unknown or not recorded
or the duration of the prescription might not be clear. A
random sample would not have been feasible in our study.
Therefore, we chose a simple but feasible consecutive sam-

pling approach to recruit patients with a PPI prescription
for ≥8 weeks. The consecutive sampling approach has the
advantage of reducing selection bias, limiting the chances
of GPs choosing which patients they would like to follow.
GPs were responsible for identifying potentially inappro-
priate PPI prescriptions and too-high doses on their own.
This comes with the limitation that the definitions of too-
high doses were not standardised and GPs may have in-
terpreted the indications differently. However, this simple
self-definition also reflects the usual care in the GPs’ prac-
tices. The simplicity of our definition of appropriate and
inappropriate PPIs allowed for GPs to quickly browse
through their lists of recently consulted patients, but we
acknowledge that more sophisticated definitions of inap-
propriate PPIs exist. This study has a pilot character, with
a small sample of 200 patients using PPIs for ≥8 weeks.
However, the findings are comparable to larger pharma-
coepidemiologic studies that show that inappropriate pre-
scribing is frequent. We only collected information on se-
lected variables; therefore, in the regression analysis,
unmeasured confounding cannot be ruled out. Although
most GPs throughout Switzerland regularly participate in
quality circles, our findings cannot be generalised to other
Swiss cantons or other countries because the GPs were part
of a specific quality circle in the canton of Bern.

Conclusion

In this small Swiss primary care sample of consecutive pa-
tients prescribed a PPI for ≥8 weeks, inappropriate pre-
scription of PPIs was common. Nearly half of the patients
taking a PPI had a potentially inappropriate prescription at
the baseline. Only raising awareness in GPs by flagging
inappropriate PPI prescribing did not result in PPI depre-
scribing in most patients over 12 months. Inappropriate
PPI prescribing is an important issue in Swiss health care
that must be addressed and needs more attention from GPs.
Further interventions based on BCT are needed to investi-
gate how to successfully deprescribe PPIs in Swiss prima-
ry care settings.

Availability of data and materials

The data used and analysed in this study may be made
available upon reasonable request.
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