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ABSTRACT
We evaluated the impact of the implementation of a requirement that zolpidem 
prescriptions be obtained via secured forms (April 2017) on zolpidem and other 
hypnotics use in France. We conducted a time-series analysis on data from the 
French national health care system, from January 1, 2015 to January 3, 2018, 
for all reimbursed hypnotics. An important and immediate decrease in zolpi-
dem use (–161,873 defined daily doses [DDD]/month; –215,425 to –108,323) 
was evidenced, with a concomitant raise in zopiclone use (+64,871; +26,925 to 
+102,817). These findings suggest that the change in zolpidem prescribing poli-
cies was effective, but has resulted in a shift from zolpidem to zopiclone. Further 
interventions are needed to decrease hypnotics’ overuse in France.

Ann Fam Med 2020;18:345-348. https://doi.org/10.1370/afm.2556.

INTRODUCTION

Benzodiazepines and non-benzodiazepines hypnotics are used widely 
worldwide.1 Along with opioids, these drugs are monitored particu-
larly for their potential for misuse, abuse, dependency, and serious 

adverse effects. Over the years, the successive interventions and guidelines 
aiming to limit their use have shown limited impact.2 During recent years, 
zolpidem was the most frequently used hypnotic in France and one of the 
drugs most involved in diversion or falsification of prescriptions.2–4

On April 10, 2017, the French Health Authorities (ANSM) imple-
mented new prescription rules for zolpidem. These new rules made it 
mandatory to use secured prescription forms for zolpidem, as was and 
is still required for medical narcotics. On these tamper-resistant forms, 
prescribers have to write out entirely in letters the dosage, therapeutic 
units per dose, and number of doses. The aim of this type of form is to 
limit abuse, counterfeiting, and diversion possibilities.3 Other hypnotic 
drugs, however, were not required to be prescribed using secured pre-
scription forms.

Our objective was to evaluate the impact of this intervention on zolpi-
dem and other hypnotics use in France.

METHODS
We used Medic’AM opendata provided by the French national health care 
system (covering about 67 million people).5 This dataset contains nation-
wide quantitative information on all drug reimbursements performed 
monthly in France. From this data, from January 2015 to March 2018, we 
estimated the monthly number of reimbursed defined daily doses (DDDs, 
the assumed average maintenance dose per day for a drug used for its main 
indication in adults) for all oral drugs marketed with a hypnotic indication 
in France. This was latter converted to equivalent-zolpidem DDDs for all 
drugs but alimemazine.6
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We first deseasonalized the obtained time-series data 
using the moving average method. We analyzed them 
afterward using standard segmented regression models 
to compare the observed trends in individual hypnotic 
reimbursement before and after April 2017. Sensitivity 
analyses were performed, considering May and June 
2017 as the interruption dates to account for potential 
lag in application of the intervention. All analyses were 
conducted using R, version 3.4.3 (R Project for Statistical 
Computing), and the forecast, nlme, and TSA packages.

No ethic committee approval is required for use 
of these publicly accessible anonymized aggregated 
open data.

RESULTS
Over the January 2015-March 2017 time period, 
reimbursements for zolpidem varied around 700,000 
DDDs/month, with a significant decreasing trend 
estimated at –2,954 DDDs/month (95% CI, –4,791 to 
–1,117). The timing of the intervention in April 2017 
was accompanied by a significant level decrease in the 
use of zolpidem of –161,873 DDDs/month (–215,425 
to –108,323). Over the May 2017-March 2018 follow-
ing period, the series presented with an acceleration in 
decreasing trend estimated at –14,392 DDDs/month 
(–20,874 to –7,910); in March 2018, zolpidem reim-
bursements appeared almost halved compared to Janu-
ary 2015 (Table 1, Figure 1).

Opposite changes were observed for zopiclone 
(around 500,000 DDDs/month, stable in the pre-
intervention period) both in terms of level (+64,871; 
+26,925 to +102,817) and trend (+6,618; +2,025 to 
+11,211). In March 2018, zopiclone reimbursements 
almost reached 616,000 DDDs.

Taken together, the use of these 2 drugs was associ-
ated with a statistically significant decrease in level; the 

decrease in trend did not conversely reach statistical 
significance.

Changes for other hypnotics appeared minor 
(level decrease for estazolam, level increase and trend 
decrease for nitrazepam, Table 1).

Sensitivity analyses found the most important 
delivery changes occurred in April 2017, the exact 
month of the intervention, rather than in May or June.

DISCUSSION
In France, the implementation of the prescription of 
zolpidem using secured forms led to an important and 
immediate decrease in zolpidem use that was partially 
compensated for by a raise in zopiclone use. To our 
knowledge, no other event could explain observed 
changes during the study period. This analysis dem-
onstrated the intervention resulted in limiting zol-
pidem use, although that was not the official aim of 
the rule change.3 It also suggests that, although abuse 
and diversion were described as being more prob-
lematic with zolpidem in France,2,3,7,8 this change in 
prescribing policies could just have shifted part of the 
problem to zopiclone. Consequently, the emergence 
of the use of alternative drugs with similar diversion 
potential—as already observed in the past after the 
implementation of other benzodiazepine prescribing 
restrictions—has to be monitored.4

Our study was based on aggregated ambulatory 
reimbursement data. These data are representative of 
the French population and contain information close to 
that of actual consumption. A limitation of this study 
is that aggregated data do not allow for performing 
investigations at the individual level. Consequently, 
they do not allow for identifying and quantifying the 
number of consumers and misusers to describe the 
switches performed in patients, or for determining if 

Table 1. Impact of Secured Prescription Implementation for Zolpidem on Hypnotics Use in France  
(in Number of Reimbursed Defined Daily Doses per Month; Unit is 1,000 DDDs)

 
Prior Trend (1/15–3/17) 

No. (95% CI)

Level Change  
(Intervention Time: 4/17) 

No. (95% CI)

Trend Change  
(5/17–3/18 vs 1/15–3/17) 

No. (95% CI)

Zolpidem –2.95 (–4.79 to –1.12) –161.87 (–215.42 to –108.32) –14.39 (–20.87 to –7.91)

Zopiclone –0.76 (–2.06 to 0.54) 64.87 (26.92 to 102.82) 6.62 (2.02 to 11.21)

Estazolam –0.06 (–0.11 to –0.01) –1.44 (–2.88 to 0.00) –0.10 (–0.27 to 0.07)

Nitrazepam –0.12 (–0.23 to –0.01) 3.17 (0.01 to 6.32) –0.41 (–0.80 to –0.03)

Loprazolam –0.28 (–0.47 to –0.08) 4.76 (–0.85 to 10.36) 0.31 (–0.37 to 0.98)

Lormetazepam 0.11 (–0.74 to 0.96) 17.69 (–7.18 to 42.55) 2.42 (–0.59 to 5.43)

Alimémazine 0.05 (–0.32 to 0.43) 4.18 (–6.70 to 15.06) –1.16 (–2.47 to 0.16)

Zolpidem + zopiclone (equiv-
alent zolpidem)

–3.71 (–6.16 to –1.27) –97.00 (–168.40 to –25.61) –7.77 (–16.42 to 0.87)

All except alimémazine  
(equivalent zolpidem)

–4.31 (–8.17 to –0.45) –69.66 (–182.32 to 43.00) –4.95 (–18.59 to 8.69)
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Figure 1. Impact of zolpidem secured prescription implementation on hypnotics ambulatory delivery in 
France (in monthly defined daily dose).
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the observed reduction in total prescriptions came 
from fraudulent use, inappropriate prescribing, and/or 
a switch made by prescribers finding it easier to pre-
scribe alternatives, such as zopiclone.9 Complementary 
studies using data sources providing individual-level 
data are needed.10

Even if this intervention appeared effective for 
reducing zolpidem use, others will be needed to con-
tribute to the decrease of hypnotics’ overuse in France. 
Because our study was centered on zolpidem, the 
overall impact of this intervention on hypnotic and 
anxiolytics use remains to be explored; even our data 
suggest that little net gain could have been obtained 
when considering global hypnotics use evolution. This 
might imply that the measure should not be general-
ized to all hypnotics. Doing so would result in increas-
ing prescription burden for physicians9 and might 
result in shifts towards other misused prescribed drugs.

To read or post commentaries in response to this article, see it 
online at https://www.AnnFamMed.org/content/18/4/345.
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