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Abstract Objective: To investigate the prevalence of
current use of benzodiazepines (BZDs) and related
drugs in the French general population and factors
associated with this use.
Methods: National cross-sectional telephone survey
conducted between 25 April 2001 and 8 May 2001 in
a representative sample of non-institutionalized adults
of BZD use and duration, prescriber specialty, socio-
demographic data and mood and anxiety disorders,
using a structured diagnostic interview.
Results: The prevalence of current use of BZD was
7.5%. It was higher among women (9.7%) than men
(5.2%). It increased with age and was higher in the
jobless (10.9). Duration of BZD use was more than
6 months in 75.9% of users and increased with age.
Of the 711 (17.7%) subjects with at least one mood or
anxiety disorder, 122 (17%) used BZD compared
with180 (5.5%) of the 3296 subjects without mood or
anxiety disorders. In multivariate analysis, factors
associated with BZD use were age [odds ratio (OR):
3.6; 95% confidence interval (CI) 2.0–5.6], 6.5 (4.1–
10.3) and 10.9 (6.9–17.1), respectively, for ages 35–
44 years, 45–59 years and over 60 years compared
with below 34 years, female gender (OR: 1.7; 95% CI
1.3–2.1), anxiety only (OR: 2.2; 95% CI 1.5–3.2),
mood disorder only (OR: 4.4; 95% CI 2.7–7.1) or

both mood and anxiety disorders (OR: 8.8; 95% CI
5.9–12.6).
Conclusion: Despite precautions, warnings and at-
tempts to limit use, there remains a high proportion of
long-term BZD users in the general French popula-
tion, especially in the elderly. Our findings add to the
weight of opinion that messages concerning proper use
of BZDs certainly need to be clarified and amplified.
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Introduction

Benzodiazepines (BZDs) are among the most widely
used drugs in the general population [1–6]. They have
been a focus of concern in recent years, not only be-
cause of the extent of their use but also because of
their association with dependence and withdrawal
reaction upon discontinuation [7–9], as well as a range
of possible consequences, such as a higher risk of
traffic accidents [10], falls [11] and cognitive impair-
ment [12], particularly among elderly users. Their
effect on hip fracture remains disputed [13–16]. Many
epidemiological studies have found increasing use of
BZDs with age and the female gender. BZD use has
always been thought to be especially high in France
[6, 17] but without clear quantification or estimation
of the weight of various factors such as age, gender,
socio-professional status or concomitant psychiatric
disorders. Moreover, drug utilization is variable over
time [18] and space [19], justifying regular monitoring
of usage patterns to guide possible interventions. In
addition, there have been many recommendations to
limit the use of BZDs, especially in the elderly,
including limiting the duration of prescription to
4 weeks for the hypnotics and 12 weeks for BZDs
used in anxiety since 1991 [20]. The results of these
interventions have not been quantified recently.
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To answer these points, in April–May, 2001, we
conducted a cross-sectional survey of the patterns of
anxiolytic–hypnotic medication use in a representative
sample of the French population assessing prevalence,
type of medication, prescriber speciality and concomi-
tant mood or anxiety disorders that could justify the use
of these drugs.

Population and methods

Study design and population

This was a cross-sectional telephone survey conducted
between 25 April 2001 and 8 May 2001 in France,
where 80% of all households are fixed-line telephone
subscribers. The target population was non-institu-
tionalized residents 18 years of age or over. Sampling
of the study population was done by IPSOS France
(http://www.ipsos.com), a company that routinely does
marketing and political polls and surveys, using tele-
phone sampling techniques based on a stratified ran-
dom sampling: a list of random fixed-line telephone
numbers was provided by France telecom; at that
time, France telecom was the only provider of fixed
phone numbers. Fixed phone numbers start by 01 to
05 according to geographic areas, whereas mobile
phone numbers all start with 06, so that they are easy
to separate. Numbers were stratified by geographic
area and size of town. Telephone numbers were ran-
domly selected in each stratum. Within each stratum,
a quota sampling procedure was carried out [21] so
that the age and gender structure of our population
was representative of the age and gender structure of
the entire population based on the 1999 population
census provided by Institut National de la Statistique
et des Etudes Economiques (INSEE, Paris—http://
www.insee.fr).

The person who answered the phone was interviewed,
not necessarily the line holder. If the person who an-
swered was not within the quota needed for the stratum,
the pollster asked whether there was anyone else in the
home who could answer and who would be within a
quota with free space.

Of the list of phone numbers provided by the
phone company, 6358 were wrong numbers (fax,
corporate, non-existing numbers) or could not be
reached during the study period, 1221 were outside the
quotas, 3906 refused to answer from the very start of
the phone call, 60 refused to continue during the
interview and 4007 completed the interview. Thus, of
the 7973 persons who could be contacted and were
eligible for the study, 50.3% participated, and only
0.7% refused to continue once they knew the subject
of the study.

The age, gender and residence structure of the re-
sponder population was the same as that of the general
French population according to a national census done
in March 1999 (http://www.insee.fr).

Data collection

Interviews

Each subject answered a standardized phoned ques-
tionnaire, using a computer-assisted telephone interview
system. There was no paper based data collection.
Interviewers (n=24) from IPSOS, a company specializ-
ing in nation-wide telephone surveys, participated in the
study. They received a special one-day training course
on the use of the questionnaire, including the mini
international neuropsychiatric interview (MINI) [22]. A
supervisor monitored the interviewer team to ensure that
questions were asked correctly, and the data was prop-
erly collected.

BZD use

Subjects were first asked if they currently took any
medication, and any answer was noted and qualified as
to the name of the drug(s) used. They were then asked
specifically about the use of anxiolytics or hypnotics:
‘‘Are you currently taking medication to help you sleep
or to reduce anxiety?’’, using a structured oriented drug
utilization questionnaire derived from previously studied
and validated questionnaires [23, 24].

A positive response to the above prompted further
questions as to the name of the medication used, its
dosage and duration of intake and prescriber if the drug
was a BZD or similar drug (zolpidem, zopiclone),
identified from a list of these drugs. The term BZD in
this paper refers indistinctly to BZD as such and to
zolpidem or zopiclone.

Patients who declared the use of one or more BZD at
the time of interview were considered current users of
BZDs. BZDs were classified according to their elimina-
tion half-life, i.e., long (>24 h) or short ( £ 24 h). Drugs
with long-elimination half-lives included chlordiaz-
epoxide, clobazam, clonazepam, clorazepate, diazepam,
loflazepate, nitrazepam, nordazepam and prazepam,
while the drugs with short-elimination half-lives in-
cluded alprazolam, bromazepam, clotiazepam, estazo-
lam, flunitrazepam, loprazolam, lormetazepam,
oxazepam, temazepam, tofizopam, triazolam, zolpidem
and zopiclone.

Evaluation of anxiety and depression

After drug use had been recorded and irrespective of
possible drug use or its nature, all subjects were explored
using the MINI (MINI, French version 5.0.0) [22]. The
MINI is an abbreviated structured psychiatric interview
using decision tree logic to assess the major adult Axis I
disorders in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) and the International Sta-
tistical Classification of Diseases and Related Health
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Problems, tenth revision (ICD-10). It elicits all the
symptoms listed in the symptom criteria for DSM-IV
and ICD-10 for 15 major Axis I diagnostic categories,
one Axis II disorder and for suicidality. The diagnostic
algorithms are consistent with DSM-IV and ICD-10
diagnostic algorithms. The MINI has been validated
against the Structured Clinical Interview for DSM-III-
R–Patient Edition (SCID-P) and the Composite Inter-
national Diagnostic Interview (CIDI) 1.0 for ICD.-10 in
a study of over 600 subjects at two sites, 300 in Tampa,
Florida, USA and 300 at the Hôpital de la Salpêtrière in
Paris, France [22]. In the present study, we used the
seven sections of the MINI exploring major current or
past depressive disorder, dysthymia, panic disorder,
agoraphobia, social phobia, obsessive compulsive dis-
order and generalized anxiety. These disorders were then
classified into three main categories including: (1) mood
disorder only (depressive disorder or dysthymia), (2)
anxiety disorder only (panic disorder, agoraphobia, so-
cial phobia, obsessive compulsive disorder and general-
ized anxiety) and (3) concomitant depressive and anxiety
disorder (at least one diagnostic of each category).

Statistical methods

The main dependent variable was the current use of
BZD. Potential correlates were: age, gender, profes-
sional activity (yes/no), the place of residence [rural
(<25,000 inhabitants) or urban (>25,000 inhabitants)],
living alone (yes/no), mood disorder only (present/ab-
sent), anxiety disorder only (present/absent) and con-
comitant depressive and anxiety disorder (present/
absent).

Bivariate analyses were carried out with Chi-square
statistics. Unconditional stepwise logistic regression was
performed to identify risk factors associated with BZD
use, with P to exclude set at 0.05 [25]. All the analyses
were performed using STATA 7.0 packages, and level of
significance was set at 0.05.

Results

Sample characteristics

A total of 4007 subjects were interviewed for a target of
4000. Their mean age was 45 years, ranging from
18 years to 98 years. The sample included 2092 (52.2%)
women and 1915 (47.8%) men. The socio-demographic
characteristics of the study population are shown in
Table 1. These were by design representative of the
French general population. The description of drug use
in this population is reported in Fig. 1.

Table 1 Characteristics of the study population

Number % (95% confidence
interval)

Age (years)
<25 494 12.3 (11.3–13.4)
25–34 854 21.3 (20.1–22.6)
35–44 842 21.0 (19.8–22.3)
45–59 828 20.7 (19.4–21.9)
‡60 989 24.7 (23.3–26.0)
Sex
Women 2092 52.2 (50.6–53.8)
Men 1915 47.8 (46.2–49.3)
Total 4007
Current professional
activity (yes)

2240 55.9 (54.3–57.4)

Residence
Rural (<25,000) 1041 26.0 (24.6–27.4)
Urban (>25,000) 2966 74.0 (72.6–75.4)

Current medication
Any drug use 1975 49.3 (47.7–50.8)
Drug used against
mood disorders
and anxiety

461 11.5 (10.5–12.5)

Anxiolytic or hypnotica, b 323 8.1 (7.2–8.9)

aSee methods for definition
bIncluding benzodiazepines and other anxiolytic-hypnotic drugs

Fig. 1 Distribution of patients
according to drug utilization
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BZD use

The prevalence of current BZD use was 7.5% (n=302).
Most consumers took one BZD: 261 patients (86.4%)
used one BZD, 39 (12.9%) used two BZDs and 2 (0.7%)
used three BZDs concomitantly. Consumption was
higher among women (9.7%) than men (5.2%, P<0.05).
BZD use increased with age (Table 2). The prevalence of
current use of BZD was not different between residents
in urban areas compared with rural areas (7.49 versus
7.55%) but was higher in persons without professional
activity compared with persons with professional activ-
ity (10.9 versus 4.9%, P<0.05).

Among BZD users, 268 (88.7%) used short half-life
BZD and 34 (11.3%) used long half-life BZD. The most
frequently reported drugs were bromazepam (33.4%),
lorazepam (17.9%), alprazolam (13.9%), zolpidem
(11.9%) and zopiclone (11.3%). Doses of BZD reported

were within recommended doses. The duration of BZD
use was more than 6 months in 76.5% of the users and
increased with age (Table 3).

BZDs were prescribed by a general practitioner in 250
cases (82.8%) and a specialist in 50 cases (16.6%),
including 26 psychiatrists (8.6%). In two cases, the
source of prescription was reported as self-medication.

Mood and anxiety disorders

Among the study population, 711 (17.7%) subjects had
at least one mood or anxiety disorder according to the
MINI, 122 (17.2%) of whom were taking BZDs, while
180 (5.5%) of 3296 subjects without any mood or anx-
iety disorder were treated with BZDs. The detail of the
diagnoses of mood and anxiety disorders are shown in
Tables 4 and 5.

Factors associated with BZD use

The factors associated with BZD use were explored
through multivariate logistic regression (Table 6). The
use of BZD increased with age and was higher in the
female gender. Presence of mood or anxiety disorders
was also associated with a higher BZD use: an anxiety
disorder alone doubled the rate of BZD use, mood dis-
orders multiplied it by four and both together by eight.
Factors such as living alone, professional activity or

Table 2 Benzodiazepine (BZD) use according to age

Total sample
n (%)

BZD users

n % (95% confidence
interval)

From 18 to 34 years 1348 (33.6) 24 1.8 (1.1–2.6)
From 35 to 44 years 842 (21.0) 46 5.5 (4.0–7.2)
From 45 to 59 years 828 (20.6) 91 11.0 (8.9–13.3)
60 years and over 989 (24.7) 141 14.3 (12.1–16.6)
Total 4007 (100) 302 7.5 (6.7–8.4)

Table 3 Duration of current
use of benzodiazepines (BZD)
according to age: number of
users out of 4007 subjects

Age Duration of BZD use

Less than
1 week

1 week to 1 month 1–3 months 3–6 months More than
6 months

Total

18–34 years 3 5 6 2 8 24
35–44 years 4 4 7 8 23 46
45–59 years 1 2 8 5 75 91
60 and over 0 2 8 6 125 141
Total (n) 8 13 29 21 231 302
% (95%
confidence
interval)

2.6
(1.1–5.1)

4.3
(2.3–7.2)

9.6
(6.5–13.5)

6.9
(4.4–10.4)

76.5
(71.3–81.2)

100

Table 4 Current use of
benzodiazepines (BZDs)
according to mood and anxiety
disorders

Subjects Total sample n (%) Current BZD users

n % (95% confidence
interval)

At least one mood or anxiety disorder 711 (17.7) 122 17.2 (14.5–20.1)
At least one anxiety disorder 586 (14.6) 95 16.2 (13.3–19.4)
At least one mood disorder 320 (8.0) 82 25.6 (20.9–30.8)
Only anxiety disorder(s) 391 (9.8) 40 10.2 (7.4–13.7)
Only mood disorder(s) 125 (3.1) 27 21.6 (14.7–29.8)
Both anxiety and mood disorders 195 (4.9) 55 28.2 (22.0–35.1)
Without any anxiety or mood disorders 3,296 (82.2) 180 5.5 (4.7–6.3)
Total 4,007 (100) 302 7.5 (6.7–8.4)
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place of residence (urban/rural) were not associated with
increased BZD use.

Discussion

Our population sample was representative of the general
French adult population. The selection of this sample
was performed according to standard polling methods
by a professional polling corporation, IPSOS (http://
www.ipsos.com). Persons who were not included were
the 20% of the population without a personal fixed
telephone line: persons in the lower socio-economic
strata or living in communal homes (e.g. students,
institutionalized older persons, prisoners) or using only
portable phones (students, artists, young urban profes-
sionals?), including hospitalized persons. It is not known
how this impacts the representability of our sample, so
that our results should be seen as applying only to this
mainstream population with a fixed telephone line. Use
of BZDs was ascertained using a structured question-
naire, including the commercial names of the BZD on
the French market, in addition to pathology-oriented
questions [24]. This questionnaire has been validated
against the presence of the drug in plasma [23], with
generally good results. The MINI interview used to
ascertain the mood and anxiety disorders is a standard,
validated interview based on ICD-10 and DSM-IV [22],
so that the positive information in this study is probably
reasonably valid and representative of the real situation

in the French general population. However, because of
constraints in the maximal acceptable duration of the
phone call, there are a number of points we could not
ascertain with the same degree of confidence and,
therefore, will not address. Though the list of concom-
itant medication, for instance, was asked for and re-
corded, they were not ascertained to the same degree of
precision as BZD, which is the reason why we do not
give the rates of, for example, antidepressant use. In the
same way, we did not ascertain concomitant somatic
diseases, which in any event could probably not have
been validated without going back to medical records,
an infeasible proposition considering the study design.
This study may be thought unusual because it relies only
on patient interviews. We did not assess psychiatric
disorders other than mood and anxiety disorders. Only
MINI was administered, so that there may be a number
of false positives and negatives. Nevertheless, we found
rates of mood and anxiety disorders quite similar to
what was expected. For instance, the rate of major
depressive disorder (7.9%) is perfectly in line with
studies in the same population (5% and 8% for men and
women, respectively) by Lepine and Lellouch [26] . The
same consistency was found for anxiety: 14.6% in our
study compared with 14% for women and 5% for men
[26].

In the French general population, approximately 1 in
13 adults used BZD at the time of interview. This seems
coherent with the frequency of use of BZD already re-
ported in the French general population [27–31] from
older studies. The French national Healthcare Insurance
System, during the year 2000, found that 17.4% of the
general population had redeemed at least one prescrip-
tion for anxiolytics and 8.8% at least one prescription
for hypnotics [6]. Considering the distribution of refills
over the year, one would expect that between 6.5% and
9% of the users had redeemed a prescription during any
given month and would be considered a user during that
time.

We found no influence of place of residence or socio-
professional status on the use of BZD. Though other
authors did find that the local environment and inter-
actions with neighbors could change BZD usage pat-
terns [32], we could not reproduce this finding. Of BZD
users, 40% had indications of mood or anxiety disor-
ders. Among these, the largest user group (37%) had
agoraphobia, social phobia, panic disorders or obsessive
compulsive disorders, indications where BZDs were long
thought of little value, although recent data from clinical
trials seem to show some effect, at least with alprazolam
[33–36] or clonazepam [37, 38]. A total of 23% of the
users had major depressive disorder, an indication which
may also not be without merit, although only for the
first 6–8 weeks [39]. This represents 15–28% of subjects
with these disorders. In the same way, only 22% of the
patients with signs of generalized anxiety disorder,
which one could expect to be a prime indication for
BZD use [40, 41], actually took them. Interestingly, the
odds of having BZD were doubled when anxiety disor-

Table 5 Details of mood and anxiety disorders

Total
sample
n (100%)

Current
benzodiazepines
users n (%)

Current agoraphobia 392 61 (15.6)
Current major depressive disorder 275 71 (25.8)
Current dysthymia 45 11 (24.4)
Current generalized anxiety 175 39 (22.3)
Lifetime panic disorders 97 26 (26.8)
Current social phobia 93 26 (28.0)
Obsessive compulsive disorders 71 13 (18.3)

Table 6 Multivariate analysis for benzodiazepine (BZD) use. OR
odds ratio, CI confidence interval

OR (95% CI)

Age
18–34 years 1
35–44 years 3.1 (1.8–5.1)
45–59 years 6.1 (3.8–9.7)
60 years and over 11.1 (7.1–17.5)
Women 1.6 (1.2–2.1)
Diagnosis of mood or anxiety disorders
Without any anxiety or mood disorders 1
Only anxiety disorder(s) 2.2 (1.5–3.2)
Only mood disorder(s) 4.4 (2.7–7.1)
Both anxiety and mood disorders 8.6 (5.9–12.6)
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ders were present but multiplied by four when moods
disorders were found. One would expect the use of BZD
to be more often associated with anxiety than with
depression, although this separation could be somewhat
artificial [42].

A total of 5.5% of subjects without any detected
mood or anxiety disorder used BZD, representing 4.5%
of the total population or 60% of all BZD users. This
would represent overall at least 2 million users in France
that take BZDs without any of the psychiatric disorders
we looked for, more users than have these disorders.
These patients could use them for sleep disorders or have
some of the other psychiatric diseases we did not ex-
plore, such as psychotic disorders, even though the ex-
pected prevalence of these disorders does not exceed 1%,
and not all of these patients use BZDs on a routine basis
[43]. They could also have other disorders or diseases we
did not explore, such as alcohol or substance use dis-
order.

This high usage of BZD seems stable over time, de-
spite regular warnings on excessive use of BZD. For
instance, in a cross-sectional study in 1987–1988 in
France, Pariente et al. [27] found respectively 4.6% and
10.2% of users in men and women, in a representative
sample of the French population. Though the overall use
seems higher in France than in other countries or pop-
ulations [1, 44–48], a fact already noted over 25 years
ago [2], the generally higher use in female and elderly
patients (above the age of 60 years) is a constant in all
studies. This stability of BZD usage patterns over time
and space was recently underlined [49]. As in this study
[49], over 75% of our users had been using BZDs for at
least 6 months at the time of interview, even though
BZDs are generally not effective beyond a few weeks and
despite the fact that in France the duration of their
prescription is officially limited in the marketing autho-
rization to 4 weeks for use in insomnia and 12 weeks for
the treatment of anxiety. Obviously, these instructions
are not followed. Perhaps more forcible methods are
needed than just information to limit at least the dura-
tion of BZD use.

Conclusion

Telephone surveys using validated structured question-
naires may be a rapid and simple way to obtain data on
current medication use directly from patients and pos-
sibly some medical information. As is the case elsewhere,
BZD usage in France is focused in the elderly and on
long-term use, where the risks are highest and the pos-
sible benefits lowest [50, 51]. Any intervention to reduce
use or at least duration of use should focus on the
general practitioners who write over 80% of these pre-
scriptions and on the patients. Present strategies to limit
BZD use and duration of use seem quite ineffective.
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ement liées à l’utilisation des benzodiazépines et produits ap-
parentés. http://www.afssaps.sante.fr/htm/10/filltrpsc/
lp010901.htm; 2001.

21. Levy PS, Lemeshow S (1999) Sampling of populations. Wiley,
New York, p 21

22. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J,
Weiller E et al (1998) The mini-international neuropsychiatric
interview (MINI): the development and validation of a struc-
tured diagnostic psychiatric interview for DSM-IV and ICD-
10. J Clin Psychiatry 59[Suppl 20]:22–33

23. Moore N, Pierfitte C, Pehourcq F, Lagnaoui R, Begaud B
(2001) Comparison of patient questionnaires, medical records,
and plasma assays in assessing exposure to benzodiazepines in
elderly subjects. Clin Pharmacol Ther 69(6):445–450

24. Moore N, Masson H, Noblet C, Joannidès R (1993) What
medicines do patients really take? A comparison of free form
vs. oriented questionnaires. Post Marketing Surveillance 7:355–
362

25. Hosmer DW, Lemeshow S (1989) Applied logistic regression.
Wiley, New York

26. Lepine JP, Lellouch J (1993) Etude épidémiologique des trou-
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