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Abstract: Background: To “limit the risk of abuse and misuse” and “encourage correct usage”, the
French drug regulatory authority stated that—from April 2017—zolpidem prescription must be
performed on a secured prescription pad. This national study aims to evaluate the perception of
general practitioners (GPs) towards this new regulation and its link with prescription strategies.
Methods: We conducted structured interviews of GPs. Data were collected about GPs’ perception of
the measure and therapeutic strategies towards zolpidem. The primary outcome was the description
of the GPs’ strategy of prescription, based on the perception towards the new regulation for zolpidem.
Results: For 206 GPs, the new regulation was mainly perceived as helpful (61%) and as a difficulty
(55%). Other perceptions were the awareness of the risks of zolpidem (18%), awareness of the
risks of hypnotics (13%), and nothing changed (5%). Four clusters of GPs were identified. In the
clusters with the perception as a difficulty (only or associated with helpful), the GPs who applied the
strategy “no modification” for >50% of their patients were more frequently compared to awareness
and helpful only clusters (60.8%; 42.9%; 20.4%; 26.7%) (p < 0.001). Conclusions: We highlighted an
association between the perception of the new regulation of zolpidem prescription by GPs and a
strategy of prescription.

Keywords: zolpidem; drug regulation; perception; general practitioner; prescription behavior

1. Introduction

Benzodiazepines and Z-Drugs (BZD/Z) are widely prescribed worldwide for anx-
iety and sleep disorders. Among BZD/Z, zolpidem—a short half-life hypnotic—is one
of the most commonly used [1]. Contrary to what was initially supposed in the early
phase of its marketed authorization, zolpidem consumption has become associated with
abuse and dependence [2,3]. Similar to other BZD/Z, zolpidem is associated with chronic
use [4]. In France, the evaluation of the addictive potential of drugs and surveillance of
drug dependence is assured by a network of 13 centers for the evaluation of and provi-
sion of information on drug dependence (Centres d’Evaluation et d’Information sur la
Pharmacodépendance-Addictovigilance (CEIP-A)) [5]. The Nantes addictovigilance center
is responsible for monitoring zolpidem. For several years, the number of notifications
for substance use disorder (formerly abuse and dependence) related to zolpidem has in-
creased [2,6–8]. Two distinct profiles tend to be shown: one related to the hypnotic effects in
relation to chronic sleep disorders and another profile related to younger patients searching
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for the paradoxical amphetamine-like stimulant effects of zolpidem [2]. Specific pharma-
coepidemiologic tools, such as the surveillance of falsified prescriptions, have revealed that
zolpidem was also among the top listed falsified prescriptions [6].

To limit these phenomena, health authorities and agencies have provided different
measures and regulations worldwide. The World Health Organization and the Food
and Drug Administration provided alerts regarding the risks associated with zolpidem,
especially drug dependence, and suggested dose reduction [9,10]. In France, zolpidem
prescription is restricted to the treatment of transient sleep disorders and is limited to
4 weeks, which includes a tapering period (versus 12 weeks for anxiolytic BZD) [11].
Following the emergence of evidence of zolpidem abuse [2] in 2002, a warning regarding the
risk of addiction was added to the Summary of Product Characteristics (SPC) of zolpidem.
Unfortunately, a new survey in 2011 showed that zolpidem abuse and dependence were
increased in the same two subgroups of problematic consumers [3]. Thus, to “limit the
risk of abuse and misuse” and “to encourage correct usage”, the French national drug
regulatory authority stated that from April 2017 onward, zolpidem prescription must be
performed on a secured prescription pad [12].

The main purpose of the ZORRO (ZOlpidem and the Reinforcement of the Regulation
of prescription Orders) study, conducted by the CEIP-A of Nantes, was to evaluate the
overall impact of the implementation of this regulatory framework for zolpidem prescrip-
tions [13]. Initial results showed a decrease in the prevalence of zolpidem users in the
general population [14]. Looking at individual treatment trajectories in long-term users,
we identified different clusters: zolpidem continuation, zolpidem discontinuation without
replacement with another sedative, and zolpidem replacement with zopiclone or another
hypnotic BZD [15]. These clusters were associated with the individual characteristics of
zolpidem users.

Beyond the individual characteristics of patients, we can hypothesize that the percep-
tion of General Practitioners (GPs) of this new regulation has an influence on the prescrip-
tion of zolpidem. It is already known that GPs do not always adhere to guidelines [16].
Meanwhile, relationships between perceptions and their links with decisions and patterns
of prescription by physicians after new regulations have been implemented, have been
poorly investigated in the literature. In a systematic review and meta-analysis conducted in
2018 that measured the impact of medicine regulatory interventions, Goedecke et al., found
only 27 studies (less than a fifth of the literature retained) assessing knowledge, behavior
or clinical practice; moreover, no study focused on hypnotics [17]. It has been previously
demonstrated that GPs in French-speaking regions of Europe had a variable uptake of
common preventive recommendations. In a study by Sebo et al., in France and Switzerland,
a diversity of attitudes towards regulations was associated with misunderstandings of the
current guidelines, barriers to guideline uptake or the absence of agreement between the
various recommendations [18].

In this context, the aim of the present study—which is part of the ZORRO study—is to
evaluate the perception of GPs towards the new 2017 regulation regarding zolpidem pre-
scription and to investigate the association between perceptions and prescription attitudes
after the implementation of the new regulation.

2. Materials and Methods
2.1. Study Oversight

This study is part of the multimodal ZORRO study. ZORRO is a national study con-
ducted by the CEIP-A in the Nantes University Hospital, aiming to evaluate the overall
impact of zolpidem regulatory change on the prescription of hypnotic/sedative and anx-
iolytic medications. The whole trial included data from physicians, patients and users
and took place from 25 July 2018 to 28 January 2020 for the final data collection date for
primary outcome measure. The ZORRO study combines (i) an epidemiological perspective
with an analysis of the French national health claims database [14,15] and (ii) a clinical
perspective with investigations of 449 participants: 206 general practitioners (GPs) and 243
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problematic consumers of zolpidem (patients of GPs’ offices or users of specialized centers
of drug addiction). The present study is from the clinical perspective and evaluated the
perception of the new regulation of zolpidem prescription among GPs. Results from the
clinical evaluation of problematic consumers will be presented in another publication.

The study was funded by a grant from the ANSM and was monitored by a multidisci-
plinary steering committee with pharmacologists, psychiatrists specialized in addiction,
pharmacoepidemiologists and general practitioners. The Committee for the Protection of
the Population and the Committee (CPP) of expertise in research, studies and evaluations
in the field of health approved this study (CPP favorable advice number: 2018-A01070-55
from 18 May 2018). The study was registered at www.clinicaltrial.gov under the reference
NCT03584542. The study protocol is available as an open publication [13].

2.2. Study Population

The GPs contacted were randomly selected by the drawing of lots from the French
health care professionals’ directory or were members of a network of habitual partners of
the investigator service. To be included in this ancillary study, GPs must have had a liberal
practice of outpatient care and engaged in medical consultations during the time of shifts
in the regulation. Oral consent was collected during the inclusion process.

2.3. Study Procedures

Identified GPs were called by phone for a short questionnaire. The telephone inter-
views took place between 25 July 2018 and 5 November 2019. An ad hoc questionnaire
was built by a multidisciplinary committee and the questionnaire was tested beforehand
on a sample of physicians in order to ensure its acceptability and feasibility. Data were
collected regarding (i) GP characteristics, such as duration of activity and city of prac-
tice; (ii) the perception of the measure by GPs; and (iii) the therapeutic strategy towards
zolpidem prescription.

For the assessment of perceptions related to the new regulation, GPs were asked,
“Which of the following expressions best represent your state of mind when you took notice
of the regulatory change?”; one or more answers were possible:

• Nothing changed;
• A supplementary difficulty (writing on secured prescription pads);
• Awareness of risks of zolpidem;
• Awareness of risks of hypnotics;
• Helpful for zolpidem discontinuation.

The GPs were asked about the estimated proportion of their patients concerned by each
of the following strategies: no modification, zolpidem dosage reduction, zolpidem discontinuation
without replacement, and zolpidem discontinuation with replacement (initiation of another
treatment). GPs also reported some patient characteristics (such as age, sex, duration of the
prescription, etc.) that could be related to the choice in the different therapeutic strategies.

2.4. Outcomes

The primary outcome was the description of the GPs’ strategy of prescription based
on the perception towards the new regulatory framework for zolpidem prescription.

2.5. Statistical Analysis

The descriptive analysis of the population of GPs is presented using counts and
percentages for categorical variables. The proportions of patients concerned by each
strategy of prescription are described using means and 95% confidence intervals (obtained
by bootstrapping), as it was a non-normal distribution for the total population and stratified
by the different answers regarding perceptions.

GP duration of practice was categorized as follows: <5 years; 6–10 years; 11–20 years;
21–30 years; and >30 years. Based on the size of the city of practice (< or >2000 inhabitants),
GPs were categorized as active in rural or urban areas.

www.clinicaltrial.gov
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GPs were categorized based on their pattern of answers regarding their perceptions of
the new regulation, to obtain different groups for subsequent comparisons.

We used Fisher’s test for the comparison of the categorical variable of GP duration of
practice and chi2 tests for the comparison of the GP area of practice and the proportion of
GPs who had applied the no modification strategy with more than half of their patients.
The threshold of statistical significance was fixed at p < 0.05. All analyses were conducted
using R software version 3.6.1 (R Core Team, Vienna, Austria).

3. Results

Of the 1154 GPs selected during the study duration: 485 were contacted, 538 were not
contacted despite attempts and 131 were not eligible for the study. Two hundred and six
GPs completed the questionnaire, 279 refused to answer (participation rate: 42%).

3.1. Description of the Population and Perceptions of the New Regulation

A detailed description of the included population is presented in Table 1. The most
represented duration of practice for GPs was over 30 years (30%), followed by 21–30 years
(24%) and the three other categories under 20 years (from 12 to 17%). Additionally, GPs
mainly had urban practices (89%). Regarding the item on perception, the new regulatory
framework for zolpidem was mainly perceived as helpful for discontinuation (61%) and as
a difficulty (55%). Other perceptions were present for below a fifth of the population of
GPs: awareness of the risks of zolpidem, awareness of the risks of hypnotics, and nothing
changed (18%, 13% and 5%, respectively).

Table 1. Characteristics of respondents and perception toward the new regulation framework
for zolpidem.

Duration of Practice n = 204

<5 years 34 (16.7%)
6–10 years 24 (11.8%)
11–20 years 35 (17.2%)
21–30 years 49 (24.0%)
>30 years 62 (30.4%)

Location of practice n = 206

Urban 183 (88.8%)
Rural 23 (11.2%)

Perception n = 205

Difficulty 114 (55.3%)
Awareness of risks of zolpidem 36 (17.5%)
Awareness of risks of hypnotics 26 (12.6%)

Helpful for discontinuation 125 (60.7%)
Nothing changed 11 (5.4%)

3.2. Description of the Different Strategies Applied with Regard to the New Regulation

A graphical representation of the percentage of patients concerned by each strategy for
each of the 204 GPs is provided in Figure 1. We observed that the strategy no modification
concerned about half of all the individual strategic decisions applied by the GPs, followed
by discontinuation of zolpidem with replacement, reduction in zolpidem dosage and, finally,
discontinuation of zolpidem without replacement. The no modification strategy was the only
strategy employed by 32/204 GPs (16%), and 81/204 (40%) applied this strategy with more
than 50% of their patients. The mean percentage of the patients to which the no modification
strategy was applied was 49% (IC95: 11–75); this was followed by the discontinuation of
zolpidem with replacement strategy in 33% of patients (IC95: 28–38) and reduction in zolpidem
dosage then discontinuation of zolpidem without replacement strategies in 13% (IC95: 10–17) and
5% (IC95: 3–8) of patients, respectively.
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Figure 1. Percentages of population of patients concerned by each strategy for every GP. Legend: GPs
are represented individually on x-axis (one vertical line represents one GP) and proportion of patients
declared by GPs (as percentages) concerned by each strategy are represented on y-axis. For example,
GP37 had applied discontinuation with replacement strategy for 80% of his patients, whereas the no
modification strategy has been applied for 20% of this GP patients.

3.3. Different Strategies Applied towards Zolpidem Prescription Based on Perceptions towards the
New Regulation

Of the 205 GPs who responded to the perception item (1 missing data), these were
divided into four main Groups based on the patterns of responses to the perception item.
Three patterns of answers were evident: (i) helpful for discontinuation; (ii) difficulty;
and (iii) helpful for discontinuation and difficulty. For the fourth pattern, a common
denominator was the presence of at least one answer about the awareness of the risks of
zolpidem and/or hypnotics. Thus, the Group awareness of the risks of zolpidem and/or
hypnotics is composed of 21 GPs who answered awareness of risks of zolpidem and/or
hypnotics and difficulty; 18 GPs who answered awareness of risks of zolpidem and/or
hypnotics and helpful for discontinuation; and 6 GPs who answered awareness of risks
of zolpidem and/or hypnotics (only). Among the unclassified GPs, 11 stated that the
new regulation had not changed anything, and 2 provided a pattern of answers that was
unclassifiable. The final Groups were as follows:

• Helpful for discontinuation (only), n = 54.
• Difficulty (only), n = 51.
• Awareness of risks of zolpidem and/or hypnotics (and potentially other answers),

n = 45.
• Helpful for discontinuation and difficulty, n = 42.
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Detailed results of the Group comparisons are presented in Table 2, and the individ-
ual percentages of patients concerned by each strategy, stratified by GP perceptions, are
represented in Figure 2.

Table 2. Different proportions of patients concerned by each strategy and GPs’ characteristics
according to their pattern of perception of the new regulation.

Helpful for
Discontinuation Only Difficulty Only

Awareness of Risks of
Zolpidem and/or

Hypnotics

Helpful for
Discontinuation and

Difficulty

n = 54 n = 51 n = 45 n = 42

Strategy employed Proportion of patients concerned, mean [IC95]

Discontinuation with
replacement 39% (30–49) 24% (15–35) 42% (31–53) 31% (21–43)

Discontinuation
without replacement 10% (5–15) 3% (0.5–10) 2% (0–6) 8% (3–17)
Reduction posology 19% (13–27) 5% (2–10) 14% (8–22) 14% (7–26)

No modification 33% (24–42) 68% (56–78) 42% (31–53) 47% (35–58)

GPs who have applied this strategy for >50% of their patients, number (%) p-value

No modification 11 (20.4%) 31 (60.8%) 12 (26.7%) 18 (42.9%) <0.001

GPs’ characteristics, number (%)
Duration of practice p-value

<5 years 16 (29.6%) 3 (5.9%) 7 (15.6%) 6 (14.3%)
6–10 years 7 (13.0%) 2 (3.9%) 5 (11.1%) 9 (21.4%)

11–20 years 10 (18.5%) 7 (13.7%) 6 (13.3%) 8 (19.0%) 0.01
21–30 years 11 (20.4%) 15 (29.4%) 10 (22.2%) 12 (28.6%)
>30 years 10 (18.5%) 24 (47.1%) 17 (37.8%) 7 (16.7%)

Area of practice

Urban 48 (87.3%) 45 (88.2%) 42 (93.3%) 37 (88.1%) 0.776

Legend: IC95 = 95% confidence interval.

In the helpful for discontinuation (only) Group, GPs mainly had less than 5 years of
practice (30%); other durations of practice were between 13% and 20%, and 87% of GPs
had urban practices. In this Group, two GPs applied one strategy for 100% of their patients:
no modification (n = 1) and discontinuation without replacement (n = 1). They were a fifth
of the GPs who applied the no modification strategy for >50% of their patients. The main
strategy applied was discontinuation with replacement for an average of 40% of their patients,
followed by the no modification strategy for one-third of their patients, followed by reduction
in dosage and discontinuation without replacement strategies.

In the difficulty (only) Group, approximately half of the GPs had over 30 years of
practice, and other durations of practice were 29% for 21–30 years of practice and between
4 and 14% for categories under 20 years of practice. They were 88% of the GPs with an
urban practice. In this Group, 16/51 GPs had applied the no modification strategy, and
6 had applied the discontinuation of zolpidem with replacement strategy for 100% of their
patients. There were 61% of the GPs who applied the no modification strategy for >50% of
their patients. The main strategy applied was the no modification strategy for two-thirds of
their patients, followed by discontinuation with replacement for approximately a quarter of
the patients. The two other strategies were applied to 5% or less of their patients.

In the awareness of risks of zolpidem and/or hypnotics Group, 38% of the GPs had
over 30 years of practice, and other durations of practice were between 13% and 22%; 93%
of GPs had an urban practice. In this Group, 3/45 GPs had applied the no modification
strategy, and 2 had applied the discontinuation of zolpidem with replacement strategy with
100% of their patients. More than a quarter of these GPs applied the no modification strategy
with >50% of their patients. The two main strategies applied were discontinuation with
replacement and no modification, with more than 40% of their patients for each, followed by
reduction in dosage and discontinuation without replacement strategies.
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In the helpful for discontinuation and difficulty Group, GPs mainly (29%) had between
21 and 30 years of practice, and other durations of practice were between 14% and 21%;
most GPs had urban practices (88%). In this Group, 6/42 GPs had applied the no modification
strategy with 100% of their patients, and 1 applied each of the other strategies for 100% of
their patients. Overall, 43% applied the no modification strategy with >50% of their patients.
The main strategy applied was the no modification strategy for approximately half of their
patients, followed by discontinuation with replacement with one-third of their patients and a
reduction in dosage and discontinuation without replacement strategies.

The four Groups of GPs categorized by their perception of the new regulation were
significantly different in terms of duration of practice (p = 0.012) but not in terms of the
area of their practice (p = 0.776). The proportion of GPs who had applied the no modification
strategy for more than half of their patients was significantly different between groups
(p < 0.001), with a more pronounced difference between the difficulty (only) and the helpful
for discontinuation (only) Groups: 61% versus 20%, respectively.

The duration of prescription was in all cases the main reason for choosing a particular
strategy for a patient according to the GPs. A duration of zolpidem administration of
more than 3 months was the reason, with the exception in situations where discontinuation
without replacement was the reason of choice in patients with a prescription of no longer
than 3 months. An age over 65 years old was the second reason cited for choosing strategies
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related to zolpidem continuation. Consideration of psychiatric comorbidities was also
cited for zolpidem continuation (with or without zolpidem dosage reduction). Gender was
always the reason least cited for any particular strategy.

4. Discussion

The aim of this study was to evaluate the prescription strategies by GPs since the
implementation of a new regulation regarding zolpidem prescription, based on their per-
ception of the regulation. We found that the perception of the new regulation of zolpidem
as only a difficulty was associated with a more frequent status quo strategy of the zolpidem
prescription, whereas the perception involving help for discontinuation was more closely
associated with discontinuing zolpidem administration (with or without replacement) and
reducing the dosage. The awareness of the risks of zolpidem and/or hypnotics patterns
were equally shared between the strategies of no modification or discontinuation of zolpidem
with replacement. Those with the more balanced pattern (help for discontinuation and
difficulty) were more likely to continue with the same prescription. We also highlighted
some significant differences between the different GP Groups based on their perceptions,
notably on the duration of practice, with more experienced GPs having perception patterns
that included awareness of risks and difficulty. To our knowledge, this is the first study to
address the question of the impact of a new regulation on perception and its association
with the prescription strategy adopted by GPs. Additionally, ZORRO is the first study
addressing a before/after comparison regarding the zolpidem issue.

Considering the overall results, more than half of the GPs declared that the new
regulation for zolpidem prescription is perceived as a difficulty (55%) for their practice but
also helpful for discontinuation (61%), which can appear contradictory. This contradiction
was also found when considering the high rate of the perception helpful for discontinuation
with the high prevalence of a no modification strategy. However, when looking at the results
more closely and across the Groups based on their perceptions, we saw that the proportion
of GPs who applied the no modification strategy with more than the half of their patients
was significantly less represented in the helpful for discontinuation and the awareness of
risks of zolpidem and/or hypnotics Groups than in the perception of difficulty (only or
with help for discontinuation) Group. This trend emphasizes that the perception of the
new regulation as a difficulty only is a barrier to modifications designed to discontinue
zolpidem prescription. The characteristics of the GPs in those Groups are also different;
notably, the GPs that had the perception that the regulation was helpful for discontinuation
only were more frequently practicing for less than 5 years (we can assume these were
younger GPs), whereas those who perceived the regulation as a difficulty only were more
frequently practicing for over 30 years. This indicated that more experienced GPs had
less willingness to adapt their prescription strategies to guidelines and regulations, which
should be considered in health politics given that physicians’ mean age in France is more
than 50 years old [19].

The results presented here are in concordance with the initial results of the ZORRO
study [14,15] using a database of reimbursement claims of drugs, showing a decrease in
French zolpidem consumers from 2.79% to 1.48%, with a fourfold increase in zolpidem
discontinuation. With this database approach, different clusters of drug delivery after
the new regulation of zolpidem prescription were also identified: the main proportion
of patients (42%) continued zolpidem, which is consistent with the main strategy of no
modification of zolpidem prescription found in our study. However, the other magnitudes
were different: zolpidem discontinuation without replacement was the second most frequent
cluster in the database (31%), whereas it was a less frequent attitude expressed in our
sample, and discontinuation with replacement (zopiclone or other BZDs) was the sec-
ond most frequent attitude in our sample but not in the database approach (27%). This
discrepancy may reflect divergent perceptions between GPs and patients; when the GPs
thought to substitute zolpidem with another drug, patients seized the opportunity to stop
hypnotic administration. Another possible explanation for this discrepancy is the different
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observation periods between the database and clinical approaches that can result in an
initial replacement of zolpidem before a permanent stop of hypnotic administration.

As the zolpidem issue has been a major health concern for decades, an essential
question is how health politics can guide perceptions towards a new regulation. Previous
studies in the analgesic domain showed that significant prescribing changes occurred when
national advice and guidelines were issued [20]. The perception of a regulation by French
GPs as a difficulty is not novel. In a study by Daveluy et al. [21] regarding the generalization
of tamper-resistant prescriptions for narcotics, more than 60% of GPs were against the
regulation and made arguments based on the excessive administrative burdens, technical
problems of software and/or printers, and stigmatization of psychiatric illnesses. A few
GPs perceived the new regulation as an awareness of the risks of zolpidem and/or other
hypnotics– but were the others already aware or not about those risks? Nevertheless, this
finding is in line with previous results in British and German GPs, where Z-Drugs were
perceived as safer than BZDs [22,23]. It has been previously shown that the impact of a reg-
ulation was dependent on its delivery: national communication from regulation authorities
to physicians (as in the previous case of the warning on valvulopathy risk associated with
pergolide use) [24] seemed underperforming, whereas regional communication and/or
media delivery (as in the case of the SNAID, celecoxib) of the regulation was more likely to
be effective in terms of prescription behavior [24,25]. In this study, we showed that beyond
the communication regarding the new national regulation of zolpidem prescription (consid-
ered similar for every GP), characteristics that can be linked to perceptions of the regulation
can influence prescribing behaviors after the regulation. Astonishingly, the perception of
danger was more present in the more “experienced” Group of GPs, corresponding to a
pattern that was less prone to change their prescription strategies. However, this failure to
change pattern among GPs was also associated with viewing the regulation as a difficulty.
In contrast, perception of the regulation as a helpful measure was associated with less
conservative strategies. Thus, for subsequent health policies regarding drug prescription
behavior, particular emphasis must be placed on supporting prescribers in modifying their
habits so that they can perceive the interests of patients. The heterogeneity in GP patterns
suggests that tailored means that correspond to the different profiles are needed. Incentives
and individual measures should also be offered to groups of GPs identified as less likely to
modify their prescribing habits. These approaches to implementing a communication plan
and individual measures of new regulations could work synergistically.

Considering patient characteristics, the main reason (regardless of the strategy em-
ployed) for choosing a particular prescription strategy was the duration of prescription. We
noticed a gap between recommendations and practice, as BZD/Z administration should
not exceed one or three months of prescription, but a duration over three months was
the main reason for not changing the prescription. Moreover, for the no modification and
zolpidem dosage reduction strategies, an age over 65 years old was the second reason for
zolpidem continuation. Age has already been identified in the literature as a factor associ-
ated with BZD/Z prescription renewal [16,26]. Here, too, the patterns appear contradictory
given that older subjects are more prone to side effects and risks of long-term zolpidem
prescription [27–29]. These elements highlight the difficulty for GPs to manage sleep dis-
orders, balanced between a desire to help patients with widespread symptoms that can
have immediate and major repercussions on quality of life and the need for reductions in
prescriptions to avoid side effects and drug dependence [30–34]. In their study collecting
two dozen (12 hospital doctors and 12 GPs) semi-structured interviews about hypnotic
prescriptions, Weiß et al. [35] described contextual factors, such as patient demands and
time resources, for prescribing hypnotics against an attempt to act rationally. Comparing
GPs and hospital doctors in this study, they found that physicians could feel “pressured”
to prescribe, and GPs were in “conflict” regarding prescribing “something to sleep” for
their patients. The presence of psychiatric comorbidities has also been cited as a factor for
choosing “conservative” strategies (no modification or a switch for another medication).
Sleep disorders are common symptoms of psychiatric disorders such as mood disorders or
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anxiety disorders [36]. Meanwhile, the presence of psychiatric disorders often needs cura-
tive treatment (as an antidepressant for major depressive disorder or generalized anxiety
disorder) for patients, and hypnotics must be prescribed for a short period [37].

The originality of our work lies in the investigation of GPs’ perception of the new
framework of zolpidem prescription, its link with the strategy of prescription employed
and its complementarity with the database results of the previously published ZORRO
study. Our sample is nationwide and has various profiles of GPs that reflect a diversity
of practices. The number of completed questionnaires that were obtained allowed us to
perform statistical analysis, although the response rate of below one-fifth of the selected
GPs could appear low. On the other hand, our study has several limitations. First, the
results were self-reported and do not guarantee that what was declared was what has been
done. Furthermore, answers could be subject to self-report bias and reflect an “ideal” point
of view of the GPs. Furthermore, the telephone interview took place between the second
quarter of 2018 and the end of 2019, which may have been more than two years after the
announcement and implementation of the zolpidem regulation. This raises the concern of
possible memory bias about how GPs perceived the regulation and what they have done
regarding zolpidem prescriptions. Additionally, less than one-fifth of the GPs selected
completed the whole questionnaire raising non-response bias.

5. Conclusions

In this study, we investigated and related the perception of a new regulation with the
prescription strategy. We highlighted a GP profile involving less clinical experience and a
perception of the change in regulation being helpful, for whom a new therapeutic strategy
can be conceivable. At the same time, there is concern about the difficult management of
sleep disorders and being sensitive to patients’ particularities. Beyond national regulation,
tailored measures aimed at GPs’ perceptions are needed to ensure their success.

Author Contributions: E.-J.L.: interpretation of data, writing the manuscript; M.I.: statistical analysis,
interpretation of data, editing the manuscript; B.S.: interpretation of data, editing the manuscript;
M.M.: statistical analysis; P.J.: design of the work and editing the manuscript; M.G.-B.: design of the
work and editing the manuscript; C.V.-V.: conception of the work, interpretation of data, and editing
the manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: Agence Nationale de Sécurité du Médicament et des Produits de Santé, Grant Number:
AAP-2017-027.

Institutional Review Board Statement: The Nantes Research Ethics Committee (Groupe Nantais
d’Ethique dans le Domaine de la Santé), the Committee for the Protection of the Population and the
Committee (CPP) of expertise in research, studies and evaluations in the field of health approved
this study (CPP favorable advice number: 2018-A01070-55 from 18 May 2018). Data were extracted
and analyzed according to the French national agency regulating data protection laws (CNIL). The
study was performed in accordance with the ethical standards as laid down in the 1964 Declaration
of Helsinki.

Informed Consent Statement: GPs’ oral consent was given during data collection.

Data Availability Statement: Given the confidentiality of the data, our ethics committee (GNEDS) is
preventing us from making our data set publicly available. However, we are willing to make our
data available upon request as we consider that it is important for open and reproducible science,
and thus we will ensure that all interested and qualified researchers will be able to be granted access.

Conflicts of Interest: The authors declare no conflict of interest.



J. Clin. Med. 2022, 11, 2176 11 of 12

References
1. ANSM: Agence Nationale de Sécurité du Médicament et des Produits de Santé. Etat des Lieux de la Consommation des

Benzodiazépines—Point D’Information—ANSM: Agence Nationale de Sécurité du Médicament et des Produits de Santé.
2017. Available online: https://ansm.sante.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-
consommation-des-benzodiazepines-Point-d-Information (accessed on 17 July 2019).

2. Victorri-Vigneau, C.; Dailly, E.; Veyrac, G.; Jolliet, P. Evidence of zolpidem abuse and dependence: Results of the French Centre for
Evaluation and Information on Pharmacodependence (CEIP) network survey. Br. J. Clin. Pharmacol. 2007, 64, 198–209. [CrossRef]
[PubMed]

3. Victorri-Vigneau, C.; Gérardin, M.; Rousselet, M.; Guerlais, M.; Grall-Bronnec, M.; Jolliet, P. An update on zolpidem abuse and
dependence. J. Addict. Dis. 2014, 33, 15–23. [CrossRef] [PubMed]

4. Takeshima, N.; Ogawa, Y.; Hayasaka, Y.; Furukawa, T.A. Continuation and discontinuation of benzodiazepine prescriptions: A
cohort study based on a large claims database in Japan. Psychiatry Res. 2016, 237, 201–207. [CrossRef] [PubMed]

5. Jouanjus, E.; Gibaja, V.; Kahn, J.-P.; Haramburu, F.; Daveluy, A. Signal identification in addictovigilance: The functioning of the
French system. Therapie 2015, 70, 113–131. [CrossRef]

6. Jouanjus, E.; Guernec, G.; Lapeyre-Mestre, M.; Network, T.F.A. Medical prescriptions falsified by the patients: A 12-year national
monitoring to assess prescription drug diversion. Fundam. Clin. Pharmacol. 2018, 32, 306–322. [CrossRef] [PubMed]

7. Rousselet, M.; Feuillet, F.; Gerardin, M.; Jolliet, P.; Hardouin, J.-B.; Victorri-Vigneau, C. The French addictovigilance network
clinical assessment: Z-drugs, true false twins. Expert Opin. Drug Saf. 2017, 16, 1063–1069. [CrossRef]

8. Rousselet, M.; Feuillet, F.; Gerardin, M.; Jolliet, P.; Hardouin, J.-B.; Victorri-Vigneau, C. Pharmacoepidemiological characterisation
of zolpidem and zopiclone usage. Eur. J. Clin. Pharmacol. 2013, 69, 1965–1972.

9. World Health Organization. WHO Expert Committee on Drug Dependence. Thirty-second report. World Health Organ. Technol.
Rep. Ser. 2001, 903, i–v,1–26.

10. Food and Drug Administration. FDA requires lower dosing of zolpidem. Med. Lett. Drugs Ther. 2013, 55, 5.
11. Base de Données Publique des Médicaments. Résumé des Caractéristiques du Produit—STILNOX 10 mg, Comprimé Pelliculé

Sécable. 2021. Available online: https://base-donnees-publique.medicaments.gouv.fr/affichageDoc.php?specid=63179285
&typedoc=R (accessed on 23 July 2021).

12. ANSM: Agence Nationale de Sécurité du Médicament et des Produits de Santé. STILNOX et Génériques. 2017. Available
online: https://archiveansm.integra.fr/Activites/Surveillance-des-stupefiants-et-des-psychotropes/Medicaments-a-risque-d-
usage-detourne-ou-de-dependance/Medicaments-a-risque-d-usage-detourne-ou-de-dependance/STILNOX-et-generiques (ac-
cessed on 16 June 2021).

13. Gérardin, M.; Rousselet, M.; Caillet, P.; Grall-Bronnec, M.; Loué, P.; Jolliet, P.; Victorri-Vigneau, C. French national health insurance
database analysis and field study focusing on the impact of secure prescription pads on zolpidem consumption and sedative
drug misuse: ZORRO study protocol. BMJ Open 2019, 9, e027443. [CrossRef]

14. Caillet, P.; Rousselet, M.; Gerardin, M.; Jolliet, P.; Victorri-Vigneau, C. Prevalence of zolpidem use in France halved after secure
prescription pads implementation in 2017: A SNDS database nested cohort study. PLoS ONE 2020, 15, e0228495. [CrossRef]
[PubMed]

15. Istvan, M.; Caillet, P.; Rousselet, M.; Guerlais, M.; Laforgue, E.-J.; Gérardin, M.; Jolliet, P.; Feuillet, F.; Victorri-Vigneau, C. Change
in the regulatory framework for zolpidem: What is the impact on the landscape of the prescription of sedative medications? The
French national ZORRO study. Br. J. Clin. Pharmacol. 2021, bcp.14753. [CrossRef] [PubMed]

16. Gentile, G.; Lapeyre-Mestre, M.; Micallef, J. Combatting the misuse of benzodiazepines and related Z drugs in French general
practice: A clinical review. BJGP Open 2020, 4. [CrossRef] [PubMed]

17. Goedecke, T.; Morales, D.R.; Pacurariu, A.; Kurz, X. Measuring the impact of medicines regulatory interventions—Systematic
review and methodological considerations: Methods for measuring impact of medicines regulatory interventions. Br. J. Clin.
Pharmacol. 2018, 84, 419–433. [CrossRef] [PubMed]

18. Sebo, P.; Cerutti, B.; Fournier, J.-P.; Rat, C.; Rougerie, F.; Senn, N.; Haller, D.M.; Maisonneuve, H. How do general practitioners put
preventive care recommendations into practice? A cross-sectional study in Switzerland and France. BMJ Open 2017, 7, e017958.
[CrossRef] [PubMed]

19. Caisse Autonome de Retraite des Médecins de France. Site internet de la CARMF. 2019. Available online: https://www.carmf.fr/
page.php?page=chiffrescles/stats/2019/demographie.htm (accessed on 6 July 2021).

20. Bedson, J.; Belcher, J.; Martino, O.; Ndlovu, M.; Rathod, T.; Walters, K.; Dunn, K.; Jordan, K. The effectiveness of national guidance
in changing analgesic prescribing in primary care from 2002 to 2009: An observational database study. Eur. J. Pain 2013, 17,
434–443. [CrossRef]

21. Daveluy, A.; Sauvaget, L.; Bastien, A.; Lapeyre-Mestre, M.; Collin, C.; Richard, N.; Haramburu, F. Tamper-resistant prescription
forms for narcotics in France: Should we generalize them? Fundam. Clin. Pharmacol. 2018, 32, 571–577. [CrossRef]

22. Hoffmann, F. Perceptions of German GPs on benefits and risks of benzodiazepines and Z-drugs. Swiss Med. Wkly. 2013, 143,
w13745. [CrossRef]

23. Siriwardena, A.N.; Qureshi, Z.; Gibson, S.; Collier, S.; Latham, M. GPs’ attitudes to benzodiazepine and ‘Z-drug’ prescribing: A
barrier to implementation of evidence and guidance on hypnotics. Br. J. Gen. Pract. J. R. Coll. Gen. Pract. 2006, 56, 964–967.

https://ansm.sante.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information
https://ansm.sante.fr/S-informer/Points-d-information-Points-d-information/Etat-des-lieux-de-la-consommation-des-benzodiazepines-Point-d-Information
http://doi.org/10.1111/j.1365-2125.2007.02861.x
http://www.ncbi.nlm.nih.gov/pubmed/17324242
http://doi.org/10.1080/10550887.2014.882725
http://www.ncbi.nlm.nih.gov/pubmed/24467433
http://doi.org/10.1016/j.psychres.2016.01.040
http://www.ncbi.nlm.nih.gov/pubmed/26805564
http://doi.org/10.2515/therapie/2015009
http://doi.org/10.1111/fcp.12356
http://www.ncbi.nlm.nih.gov/pubmed/29436015
http://doi.org/10.1080/14740338.2017.1346084
https://base-donnees-publique.medicaments.gouv.fr/affichageDoc.php?specid=63179285&typedoc=R
https://base-donnees-publique.medicaments.gouv.fr/affichageDoc.php?specid=63179285&typedoc=R
https://archiveansm.integra.fr/Activites/Surveillance-des-stupefiants-et-des-psychotropes/Medicaments-a-risque-d-usage-detourne-ou-de-dependance/Medicaments-a-risque-d-usage-detourne-ou-de-dependance/STILNOX-et-generiques
https://archiveansm.integra.fr/Activites/Surveillance-des-stupefiants-et-des-psychotropes/Medicaments-a-risque-d-usage-detourne-ou-de-dependance/Medicaments-a-risque-d-usage-detourne-ou-de-dependance/STILNOX-et-generiques
http://doi.org/10.1136/bmjopen-2018-027443
http://doi.org/10.1371/journal.pone.0228495
http://www.ncbi.nlm.nih.gov/pubmed/32074113
http://doi.org/10.1111/bcp.14753
http://www.ncbi.nlm.nih.gov/pubmed/33506976
http://doi.org/10.3399/bjgpopen20X101014
http://www.ncbi.nlm.nih.gov/pubmed/32127364
http://doi.org/10.1111/bcp.13469
http://www.ncbi.nlm.nih.gov/pubmed/29105853
http://doi.org/10.1136/bmjopen-2017-017958
http://www.ncbi.nlm.nih.gov/pubmed/28988186
https://www.carmf.fr/page.php?page=chiffrescles/stats/2019/demographie.htm
https://www.carmf.fr/page.php?page=chiffrescles/stats/2019/demographie.htm
http://doi.org/10.1002/j.1532-2149.2012.00189.x
http://doi.org/10.1111/fcp.12368
http://doi.org/10.4414/smw.2013.13745


J. Clin. Med. 2022, 11, 2176 12 of 12

24. Victorri-Vigneau, C.; Marais, M.; Veyrac, G.; Chaslerie, A.; Pivette, J.; Jolliet, P. Réactivité et communication des décisions de
pharmacovigilance des autorités de santé vers les professionnels de santé: Exemples du pergolide et du célécoxib. Therapies 2007,
62, 513–517. [CrossRef]

25. Victorri-Vigneau, C.; Basset, G.; Jolliet, P. How a novel programme for increasing awareness of health professionals resulted in a
14% decrease in patients using excessive doses of psychotropic drugs in western France. Eur. J. Clin. Pharmacol. 2006, 62, 311–316.
[PubMed]

26. Laforgue, E.; Jobert, A.; Rousselet, M.; Grall-Bronnec, M.; Jolliet, P.; Feuillet, F.; Victorri-Vigneau, C.; Network, F. Do older people
know why they take benzodiazepines? A national french cross-sectional survey of long-term consumers. Int. J. Geriatr. Psychiatry
2020. [CrossRef] [PubMed]

27. Bogunovic, O.J.; Greenfield, S.F. Practical geriatrics: Use of benzodiazepines among elderly patients. Psychiatr. Serv. 2004, 55,
233–235. [CrossRef] [PubMed]

28. Victorri-Vigneau, C.; Laforgue, E.; Grall-Bronnec, M.; Guillou-Landreat, M.; Rousselet, M.; Guerlais, M.; Feuillet, F.; Jolliet, P.;
Network, F. Are seniors dependent on benzodiazepines? A national clinical survey of substance use disorder. Clin. Pharmacol.
Ther. 2020. [CrossRef] [PubMed]

29. Jobert, A.; Laforgue, E.-J.; Grall-Bronnec, M.; Rousselet, M.; Péré, M.; Jolliet, P.; Barjoux, C.; Batisse, A.; Boucher, A.; Caous, A.-S.;
et al. Benzodiazepine withdrawal in older people: What is the prevalence, what are the signs, and which patients? Eur. J. Clin.
Pharmacol. 2020. [CrossRef]

30. Bjorvatn, B.; Meland, E.; Flo, E.; Mildestvedt, T. High prevalence of insomnia and hypnotic use in patients visiting their general
practitioner. Fam. Pract. 2017, 34, 20–24.

31. Hohagen, F.; Käppler, C.; Schramm, E.; Riemann, D.; Weyerer, S.; Berger, M. Sleep onset insomnia, sleep maintaining insomnia
and insomnia with early morning awakening–temporal stability of subtypes in a longitudinal study on general practice attenders.
Sleep 1994, 17, 551–554.

32. Hohagen, F.; Rink, K.; Käppler, C.; Schramm, E.; Riemann, D.; Weyerer, S.; Berger, M. Prevalence and treatment of insomnia in
general practice. A longitudinal study. Eur. Arch. Psychiatry Clin. Neurosci. 1993, 242, 329–336. [CrossRef]

33. Blais, F.C.; Morin, C.M.; Boisclair, A.; Grenier, V.; Guay, B. Insomnia. Prevalence and treatment of patients in general practice. Can.
Fam. Physician 2001, 47, 759–767.

34. Creupelandt, H.; Anthierens, S.; Habraken, H.; Declercq, T.; Sirdifield, C.; Siriwardena, A.N.; Christiaens, T. Teaching young GPs to
cope with psychosocial consultations without prescribing: A durable impact of an e-module on determinants of benzodiazepines
prescribing. BMC Med. Educ. 2017, 17, 259.

35. Weiß, V.; Nau, R.; Glaeske, G.; Hummers, E.; Himmel, W. The interplay of context factors in hypnotic and sedative prescription in
primary and secondary care—A qualitative study. Eur. J. Clin. Pharmacol. 2019, 75, 87–97. [CrossRef]

36. Manthey, L.; van Veen, T.; Giltay, E.J.; Stoop, J.E.; Neven, A.K.; Penninx, B.W.J.H.; Zitman, F.G. Correlates of (inappropriate)
benzodiazepine use: The Netherlands Study of Depression and Anxiety (NESDA). Br. J. Clin. Pharmacol. 2011, 71, 263–272.
[CrossRef] [PubMed]

37. HAS: Haute Autorité de Santé. Épisode Dépressif Caractérisé de L’adulte: Prise en Charge en Premier Recours. 2017. Available
online: https://www.has-sante.fr/portail/jcms/c_1739917/fr/episode-depressif-caracterise-de-l-adulte-prise-en-charge-en-
premier-recours (accessed on 7 August 2018).

http://doi.org/10.2515/therapie:2007064
http://www.ncbi.nlm.nih.gov/pubmed/16506046
http://doi.org/10.1002/gps.5307
http://www.ncbi.nlm.nih.gov/pubmed/32281123
http://doi.org/10.1176/appi.ps.55.3.233
http://www.ncbi.nlm.nih.gov/pubmed/15001721
http://doi.org/10.1002/cpt.2025
http://www.ncbi.nlm.nih.gov/pubmed/32860424
http://doi.org/10.1007/s00228-020-03007-7
http://doi.org/10.1007/BF02190245
http://doi.org/10.1007/s00228-018-2555-9
http://doi.org/10.1111/j.1365-2125.2010.03818.x
http://www.ncbi.nlm.nih.gov/pubmed/21219408
https://www.has-sante.fr/portail/jcms/c_1739917/fr/episode-depressif-caracterise-de-l-adulte-prise-en-charge-en-premier-recours
https://www.has-sante.fr/portail/jcms/c_1739917/fr/episode-depressif-caracterise-de-l-adulte-prise-en-charge-en-premier-recours

	Introduction 
	Materials and Methods 
	Study Oversight 
	Study Population 
	Study Procedures 
	Outcomes 
	Statistical Analysis 

	Results 
	Description of the Population and Perceptions of the New Regulation 
	Description of the Different Strategies Applied with Regard to the New Regulation 
	Different Strategies Applied towards Zolpidem Prescription Based on Perceptions towards the New Regulation 

	Discussion 
	Conclusions 
	References

