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Benzodiazepine and Cyclopyrrolone
Use in General Practice
A Study Based on a Danish Population

Viggo R.K. Jørgensen

Medicine Team Region Midtjylland, General Practice Unit, Holstebro, Denmark

Background: The global use of benzodiazepines and cyclopyrrolones is generallyAbstract
high. The hypnotic and anxiolytic effects of these agents typically diminish after a
period of weeks or months of continuous use. Patients may thus be caught in a trap
where the usefulness of these substances is reduced and doses are consequentially
escalated, and where a subsequent phased reduction in dose can be difficult.
Although considerable resources have been expended on reducing the use of these
agents, no unambiguous and effective method has been identified.

In Denmark, it is estimated that there are approximately 100 000 benzodi-
azepine-dependent patients, constituting approximately 2% of the general popula-
tion. The prescription of dependency-producing drugs (including benzodiazepine/
cyclopyrrolone agents) in Denmark is regulated according to Danish directive
CIR nr 12, introduced on 13 January 2003, which aimed for restrictions in the
prescribing of benzodiazepine and cyclopyrrolone drugs while setting revised
guidelines for the re-evaluation of these agents. However, by 2004, the use of
these drugs had decreased by only 1.7%, far from the official objective of a 50%
reduction.

This article describes an effective strategy implemented in general practice in
Denmark to reduce the use of benzodiazepine and cyclopyrrolone agents, while at
the same time challenging practitioners’ ingrained habits and prejudices in this
field.
Design: An intervention involving new regulations for the prescription of benzo-
diazepines and cyclopyrrolones was introduced to ten Danish medical practices,
comprising 13 medical practitioners and a patient base of approximately 18 500
patients. The new intervention was essentially in accordance with the official
Danish regulations, such that a prescription for benzodiazepines and cyclopyr-
rolones could only be issued for 1 month at a time, and only following consulta-
tion. Telephone prescriptions were eliminated. Use was monitored using the
Danish registration system, Ordiprax, which monitors sales of prescription
medicine. All users of benzodiazepines and cyclopyrrolones within the ten
practices, with the exception of seriously psychiatrically and physically ill
patients, were included.
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Results: Fifteen months after the inception of the intervention, the use of
cyclopyrrolones was reduced by 50.3%. Use of benzodiazepine-hypnotics was
reduced by 46.5% and use of benzodiazepine-anxiolytics was reduced by 41.7%.
The reorganisation of prescription patterns proved to be significantly easier than
practitioners had expected. During the first 3 months, only 4.3 additional consulta-
tions per week per 1000 patients were required. Subsequently, this number fell to
2.1 additional consultations. The usual collaborative partners, such as psychia-
trists, homecare services, hospitals and substance abuse units, were essentially not
deployed. No serious side effects developed in patients in whom drug use was
reduced.
Conclusion: The intervention was effective in reducing the use of benzodiazepine
and cyclopyrrolone agents in general practices in a large municipality in Den-
mark. It is recommended that this intervention be introduced into the primary care
sector, as it requires minimal effort on the part of the medical practitioner. The
intervention is as simple as it is effective, and its implementation does not require
any major level of supplementary training.

Introduction the circulars. Most practitioners have been dismis-
sive of, or have ignored, the circulars. This lead to
the reduction in the total number of prescriptions inThe use of benzodiazepines and cyclopyrrolones
Denmark being as low as 1.7% in 2004, and approx-is, in many global localities, too high.[1,2] In Den-
imately 5% in 2005.[8]mark, it is estimated that approximately 2% of the

An interest in this field is professionally wellgeneral population is dependent on these drugs,
founded, as these drugs have a limited duration ofcorresponding to 100 000 individuals.[3,4] A Danish
activity. The hypnotic effect diminishes after a fewinvestigation has revealed that every dependent in-
weeks of continuous use, and the anxiolytic effectdividual subjects society to direct and indirect ex-
generally diminishes after a few months.[9] Thesepenses in the region of E48 000 per annum (1995
drugs are strongly addictive, with pronounced toler-costs).[5]

ance and a danger of patients developing both physi-This cost, as well as the magnitude of the prob-
cal and psychological symptoms.[2,9,10] In contrast,lem, has attracted political interest. In 2003, the
very limited adaptation to the adverse effects of theDanish Minister for the Interior and Health, Lars
drugs is observed, a factor that persists throughoutLøkke Rasmussen, stated that a reduction of 50% in
the entire period of treatment.[3,4,9,10] This is espe-the use of benzodiazepines and cyclopyrrolones (use
cially true for older patients treated with these drugs,being defined as sales of prescription benzodi-
who can experience pseudo-dementia and a tenden-azepine and cyclopyrrolone drugs) should be
cy to fall.[10,11] Among older patients, the chances ofachieved within 1–2 years, or measures including
sustaining a collum femoris fracture is increased byincreased monitoring and statutory registration
approximately 100% during treatment with benzodi-would be initiated. In order to reduce use, new
azepines and cyclopyrrolones.[12,13] Of such patients,regulations were issued in the form of circulars
20% die within the first year following the frac-(essentially, the same regulations apply in England).
ture.[12]These state that the use of hypnotics and anxiolytics

should be restricted to a period of a few weeks.[6,7] In Many patients will experience abstinence symp-
Denmark, implementation of these regulations has toms following attempts to gradually withdraw from
been characterised by apathy, as practitioners con- these drugs.[3,4,9,10] Occasionally, paradoxical effects
sidered it impossible to attain the requirements of such as anxiety, violent behaviour and hallucina-
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tions may be observed.[10] In addition, the so-called In the current study, the intervention used in
Thyborøn was investigated in an expanded setting‘rebound effect’ may be observed during the gradual
(multiple practices in a large municipality).[3,4]withdrawal of treatment, characterised by an in-

creased recurrence of the symptoms for which the
drugs were originally prescribed.[9] Materials and Methods

In Ringkjøbing county, Denmark, efforts over the
The data reported in this paper were obtained

last 6 years have focused on reducing the use of
from ten general practices situated in Lemvig mu-

these drugs in general practice.[3,4] Information and
nicipality, Denmark, comprising 13 medical practi-

education seminars have been held. Supervisory
tioners with a total patient base during the study

groups have been initiated, and counselling on the
period of 18 513 patients. All practices took part in

part of medical practitioners has been implemented,
the intervention. As the project was not an experi-

as well as psychotherapeutic counselling by special-
ment, but rather an observation of the effects arising

ist consultants. The Danish regional medical health
when existing laws are followed, no application was

officers have intensified their attempts to identify made for the project to be approved by the Biomedi-
practitioners having patients with a large turnover of cal Research Ethics Committee.
dependence-producing drugs. The practitioners in

In collaboration with the Public Health Depart-
question have subsequently been asked to explain

ment in Ringkjøbing Amt, the ten practices agreed
how they intend to reduce their use of dependence-

to introduce the intervention from 1 April 2005. The
producing drugs. The total reduction in use of de-

intervention was based on a previous intervention
pendence-producing drugs as a result of these joint

implemented with considerable success in the
efforts was 4% between 2003 and 2004. This reduc-

Thyborøn practices,[3,4] and carried out in coopera-
tion was more than twice the level of reduction

tion with the regional medical officer. The interven-
reported for the rest of the country.

tion was carried out with the full support and coop-
However, the means to achieve these reductions eration of the involved practitioners, and was head-

appear to be both resource demanding and compli- ed by the author of this paper in his capacity as
cated. In most cases, implementation of these means Medical Advisor to the Medicine Team, Region
requires extensive supplementary training for the Midtjylland.
average general practitioner. It can be daunting to The intervention included the drug groups
consider that 100 000 dependent patients, the N05CF (hypnotics from the cyclopyrrolone group,
equivalent of approximately 30 dependent patients e.g. zopiclone, zolpidem and zaleplon), N05CD
per medical practitioner in Denmark, need to be (hypnotics from the benzodiazepine group, e.g. ni-
treated in this manner. However, these initiatives trazepam, flunitrazepam and triazolam) as well as
have undoubtedly benefited individuals, and con- N05BA (anxiolytics from the benzodiazepine
tributed to maintaining focus on the problem. group, e.g. diazepam, alprazolam, oxazepam and

lorazepam). The internet site of the Institute forIn 2004, using a few simple methods, two Danish
Rational Pharmacotherapy (IRF; www.Ordiprax.dk)general practice clinics in Thyborøn attempted to
was used for evaluation of the extent of use ofreduce the use of dependency-producing drugs.[3,4]

benzodiazepine/cyclopyrrolone drugs in the generalThe objective was to change the consumption pat-
practices in Lemvig and the effect of the interven-tern in accordance with the official Danish require-
tion on this use, due to ease of access as well as aments for a 50% reduction, while at the same time
high degree of coverage of the required material.bringing patient treatment in accordance with the

existing regulations for the benefit of the patients.[7] The material compiled by the IRF originates
The result of this initiative was a reduction in the use from data reported by pharmacies to the Drug Statis-
of cyclopyrrolones by 75% and benzodiazepines by tics Register of the Danish National Board of Health
50% within a period of 15 months. covering the sale of prescription drugs. For each
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prescription handled by the pharmacy, the prescrib- hind the intervention, the intervention itself and
which drugs were included.ing physician’s personal code, the patient’s national

registration number and the specific code regarding A number of meetings were held in order to
the drug in question, containing information cover- implement the intervention:
ing the anatomical therapeutic chemical (ATC) • a 2.5-hour meeting, including a 2-hour Power
code, package size and total daily defined doses Point lecture. The meeting was held to motivate
(DDD) in the package, were registered. participants in the project. The invited delegates

were practitioners as well as pharmacists withData on Ordiprax are divided into two categories:
staff;county data and medical practice data. Medical

practice data comprises the individual practices pre- • a 1-hour afternoon meeting with practitioners,
where it was decided when and how the interven-scriptions to their own patients, redeemed at a Dan-
tion would be implemented;ish pharmacy, and only visible to the practitioner

and the county medical advisor via a specific • a 2-hour briefing session primarily aimed at the
code.[14] homecare services as well as other key persons,

such as the local psychiatrist.The practitioners’ intervention consisted of:
The press was informed about the intervention,(i) the elimination of telephone prescriptions for

and the author of this paper contributed with anbenzodiazepine and cyclopyrrolone drugs; (ii) the
article printed in the local newspaper in March 2005,issuing of single prescriptions only, following con-
covering the reason for, and scope of, the interven-sultation; (iii) the prescription of medicine sufficient
tion. In addition, a front-page story in the regionalfor a single month’s use only; and (iv) discussion at
newspaper was devoted to the intervention, elucidat-each consultation regarding future treatment re-
ing patient benefits and emphasising that the rulesquirements as well as a possible phased reduction of
outlined in the intervention where mandatory. Thetreatments.
public information campaign contributed to increas-

To support the intervention, a guide and poster
ing patient understanding of the intervention, and

were prepared for the benefit of patients and staff ensured that patients where well prepared prior to
(i.e. nurses and secretaries employed in the general the implementation of the intervention.
practices). The patient guide, in folded A4 format,

All patients in the ten general practices who weredescribed the type of intervention, the drugs includ-
receiving benzodiazepines or cyclopyrrolones wereed, the reasoning behind the implementation of the
included, with the exception of patients with severe

intervention, and information on the therapeutic ef-
physical or psychiatric disorders. The number of

fects and adverse effects of the drugs.
patients excluded from the intervention was exceed-

The staff guide, also in folded A4 format, de- ingly small, and would not contribute significantly
scribed the type of intervention; the drugs included; to the overall conclusions drawn in this study. In
the reasoning behind the implementation of the in- fact, the inclusion of these patients could have con-
tervention; guidelines for the initial consultation tributed to a further decrease in the prescription of
(where the intervention is explained to the patient, benzodiazepine and cyclopyrrolone drugs. The term
and the consultation is registered in the patient’s ‘severe physical disorder’ covered patients with a
journal); rules for the initial prescription of the drugs terminal disease, or patients whose disease charac-
(initial prescription of the smallest available pack- teristics were such that the prescription of medical
age size prior to consultation, and subsequent pre- drugs was primarily performed by a specialist unit.
scriptions only on the basis of personal consulta- ‘Severe psychiatric disorders’ generally covered ill-
tion); and rules for the allocation of compulsory nesses that were being monitored by a psychiatrist.
consultations prior to the ordination of prescriptions. Patients receiving high doses, as well as patients
A poster in A3 format described the reasoning be- with prior failed drug reduction histories, were not
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automatically excluded, unless they otherwise ful- the intervention on prescriptions was registered over
filled the exclusion criteria. The treatment of pa- a period of 1 year and 3 months. When calculating
tients excluded from this study was not changed as a the effect of the intervention within the county,
result of this project. consideration was given to the fact that each practice

had a different number of registered patients. InThe Danish National Health Service in Ringkjøb-
order to compare results on a national basis, dataing Amt, as well as the local medical association in
were standardised with respect to gender and age.Ringkjøbing Amt, had no objections to the increase

in consultations arising from this study. A questionnaire was sent out upon completion of
the observation period. The questions were phrasedFor all cases, the effect of the intervention on
in such a way as to elucidate the impact of theprescriptions was determined as follows. The total
intervention on patients, practitioners and secondaryDDD for every 1000 of the physicians’ patients per
health services (i.e. hospitals and specialists). Aquarter for the second quarter of 2006 was compared
visual analogue scale (VAS) of 1–10 was used toto the average DDD for every 1000 of the physi-
determine the workload impact, where 1 indicatedcians’ patients for the last three quarters of 2004 and

the first quarter of 2005. Accordingly, the effect of the least possible workload impact and 10 indicated
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Fig. 1. Graphs showing the reduction in prescriptions of anxiolytics (N05BA) and hypnotics (N05CF and N05CD) for individual practices. On

the x-axis, practices are identified by a double-digit code, while the y-axis represents the daily defined doses (DDD) per quarter per

thousand registered patients. Data were standardised with respect to gender and age. The first column indicates the average prescription

rate in the four quarters prior to the intervention (before), while the second column indicates the prescription rate in the fifth quarter after the

intervention (after).
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ual practices. The highest use rates were 80% higher
than the lowest use rates. It is not possible to con-
clude from the size of a practice whether a reduction
is possible. For example, Practice 31, which was
among those practices with the highest prescription
rates, was able to reduce prescriptions by 61%,
while Practice 23, which was among those with a
low prescription rate, was similarly able to reduce
prescriptions by 61%.

The prescription of hypnotics of the benzodi-
azepine group (N05CD) was reduced in the individ-
ual practices by between 26.0% and 72.2%, with an
average reduction of 48.6%. The total reduction at
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Fig. 2. Development in the number of prescriptions issued by ten

Danish practices before and after initiation of the measures for the

reduction of benzodiazepines (N05CD, N05BA) and cyclopyr-

rolones (N05CF). Data compiled before the intervention are derived

from prescriptions that are quarterly averages for the period April

2004 to April 2005; data for prescriptions issued after the initiation

of the intervention are for the second quarter of 2006. All compila-

tions are derived from the data presented in figure 1. Error bars

denote the 95% confidence interval of the means.

the county level was 46.5%. Again, prescription
rates were unevenly distributed between the individ-the worst possible workload impact. Furthermore,
ual practices. The practices with the highest pre-the questionnaire addressed issues related to the
scription rates had rates 9-fold greater than thoseextent of patient relocation to other practices, as well
practices with the lowest prescription rates. Theas the level of official complaints regarding, for
numerical reduction in prescriptions for the highestexample, malpractice or negligence.
rated practice was of a magnitude equal to the totalMeans, as well as weighted (with respect to the
number of prescriptions for the two lowest ratednumber of patients in each practice) means, for the
practices, prior to the initiation of the intervention.use of benzodiazepine/cyclopyrrolone drugs in the

general practices in Lemvig municipality were cal- The prescription of anxiolytics of the benzodi-
culated. Differences between means were calculated azepine group (N05BA) was reduced in the individ-
using a two-tailed t-test for two samples with equal ual practices by between 15.6% and 52.9%, with an
variances, where equality in variance was deter- average reduction of 40.2%. The total reduction at
mined using the F-test, or by using a single factor the county level was 41.7%. Use rates were uneven-
analysis of variance (ANOVA) for more than two ly distributed between the individual practices. The
means. practices with the highest prescription rates had

rates approximately 4-fold greater than those prac-
Results tices with the lowest prescription rates. The greatest
Following the intervention, a clear reduction in

the prescription of anxiolytics (N05BA) and hypnot-
ics (N05CF and N05CD) was apparent for all prac-
tices participating in the project (figure 1). The
overall numerical reduction was significant for anxi-
olytics, N05BA and the hypnotics group N05CF
(figure 2). No significant difference was found for
the average percent reduction between the three
drug classes (figure 3).

In the individual practices, the use of cyclopyr-
rolones (N05CF) was reduced by between 16.4%
and 64.5%, with an average reduction of 46.4%. The
total reduction at the county level was 50.3%. Use
rates were unevenly distributed between the individ-
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Fig. 3. Average reduction in prescriptions of benzodiazepines

(N05CD, N05BA) and cyclopyrrolones (N05CF) issued by ten Dan-

ish practices. All compilations are derived from the data presented

in figure 1. Error bars represent the 95% confidence interval of the

means. Average values are not significantly different (single factor

ANOVA, p = 0.30)
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Table I.  Results compiled on the basis of a circulated questionnaire. The first two results are based on a visual analogue scale (VAS) of 1

(lowest) to 10 (highest) as a measure of workload impact. Subsequent results represent the impact relative to the number of patients in the

entire county, or as a number per 1000 patients. All 13 practitioners involved in the intervention answered the questionnaire 

Parameter Value Measurement No. of practitioners

answering the question

Expected workload impact of the intervention 6.0 VAS value 12

Actual workload impact of the intervention 3.6 VAS value 13

Initial consultations 4.3 Per 1000 registered patients 11

Final consultations 2.1 Per 1000 registered patients 11

Patients relocated as a consequence of the project 2 For entire county 13

Patients referred to psychiatrists 5 For entire county 13

Patients hospitalised in psychiatric wards 0 For entire county 13

Patients hospitalised in local hospitals 0 For entire county 13

Patients referred to outpatient treatment at the county’s 4 For entire county 13

addiction unit

Patients referred to homecare services 0.9 Per 1000 registered patients 13

Suicides or suicide attempts 0 For entire county 13

Patients referred for external cognitive-behavioural therapy 4 For entire county 13

Patients treated with cognitive-behavioural therapy by own 2.3 Per 1000 registered patients 13

practitioner

Official complaints to Danish Public Health Service 0 For entire county 13

Complaints Board or to Chief Medical Officer

numerical reduction was seen for the two practices planations may include differences in motivation
having the highest prescription rates. The practice among the individual practitioners. Data were
with the lowest prescription rate showed a reduction standardised with respect to gender and age in order
in prescriptions of 40.2%. to compare the individual practices. All practices

Additional results arising from the questionnaire were able to implement a reduction in the prescrip-
are summarised in table I. tion of all drug groups included in the project.

Prescription rates for the individual practices variedFew abstinence symptoms were reported; how-
greatly and in all probability reflect the individualever, not all practices were equally systematic in
practitioners’ attitude with respect to the prescrip-their reporting of abstinence symptoms, with terms

such as ‘few’ and ‘many’ being used. The specific tion of these drugs. Prescription patterns can be
symptoms reported were agitation, anxiety, insom- traced several ‘practitioner generations’ back in
nia, sweating, tremors and restlessness. time, although this does not change the fact that it is

the individual prescribing practitioners who have
Discussion the responsibility of prescribing these drugs to their

patients.For the original project carried out in Thy-
The questionnaire used in this project is flawedborøn,[3,4] reductions in prescriptions were greater

by the fact that it was completed subsequent to thethan those reported in the current study in the
intervention itself, and the accuracy of the resultsLemvig municipality. This may be due to the fact
may have been affected by the individual practition-that practitioners in Thyborøn were especially moti-

vated, although the reduction of between 41.7% and ers’ memory. However, it is felt that the question-
50.3% seen in the current study in an entire munici- naire provides a good indication of how few
pality over such a short period can in itself be problems and complications there were with the
considered extraordinary. project. Most of the treatments were carried out in

general practice, and referral was only used to aIt is difficult to explain the differences in reduc-
tion between the individual practices, although ex- limited degree. The practitioners’ worst expecta-
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tions were never realised, and implementation of the of supervised benzodiazepine withdrawal, has been
shown to be effective, although requiring considera-project was far easier than they had imagined. The
ble resources.[18]requirement for extra services was limited, and no

serious side effects in patients in whom drug use was The present study contributes to the overall sum
reduced materialised. of knowledge in this field. In addition, this study

differentiates itself from previous studies by theAn additional limitation of the present study is
simplicity and low workload impact of the interven-that the effect of the intervention on the prescribing
tion. The patient is the centre of the intervention atof other drugs, such as SSRIs, was not assessed.
all times, and no adjustments are made to prescrip-This is a relevant issue that is currently being ad-
tions without the involvement of the patient. Thedressed by the author, and will be the subject of a
monthly consultations are inspiring for both patientsubsequent paper.
and practitioner, while contributing to drawing at-

The Danish Ordiprax system constitutes a solid tention to problems related to the consumption of
basis for the direct surveillance and control of medi- dependency-producing drugs.
cal prescriptions, and the replication of this inter- As a result of this project, it is clear that the use of
vention will be greatly facilitated in countries with a a few simple methods is able to bring prescription
similar level of organisation. Furthermore, if the patterns in accordance with existing laws, for the
intervention is to be introduced effectively a high benefit of patients. The knowledge required for any
level of collaboration among practitioners is neces- practitioner to implement a similar reduction in pre-
sary to eliminate ‘doctor shopping’. It may be specu- scriptions can be attained during the course of a few
lated that the intervention may not be easy to repli- hours, and is accessible through readily available
cate in healthcare systems where patients pay doc- literature, such as the references cited here.[3,4,10] It is
tors for prescriptions. However, it can be argued that expected that the results of this intervention will be
the payment of prescriptions in itself can be a moti- generally applicable, as similar rules have been im-
vating factor in contributing to the reduction of the plemented for approximately 125 practitioners in
prescription of these drugs. Ringkjøbing County, Denmark, representing a pa-

Many initiatives have been launched in order to tient base of approximately 202 000 patients. Initial
reduce the consumption of benzodiazepines in gen- impressions have been positive, and final results are
eral practice. A Norwegian study[15] revealed a expected to be published in 2–3 years.
marked reduction in the consumption of benzodi-
azepines following the circulation of written Conclusion
brochures to patients being treated with benzodi-

This study demonstrated that the intervention canazepines, as well as the initiation by practitioners of
bring about a reduction in the prescription ofwithdrawal therapies for individual patients. A simi-
cyclopyrrolones and benzodiazepines of 40–50% inlar Danish study[16] combined the circulation of in-
all practices. The intervention requires a minimumformation to patients being treated with benzodi-
of supplementary training, as well as limited (al-azepines with a questionnaire designed to encourage
though focused) effort on the part of practitioners.patients to reflect on their individual situations, their
The extra time and effort required is minimal, andactual consumption and their expected future con-
can be adapted for almost any practice.sumption, and a similar, marked reduction in the

The implementation of the following few andconsumption of benzodiazepines was noted. A com-
simple rules are recommended when prescribingprehensive English audit study[17] revealed that a
benzodiazepine and cyclopyrrolone drugs:simple audit of the prescription of these drugs could
• the elimination of telephone prescriptions;lead to a fall of 16% in the number of consumers. In

addition, an individually tailored treatment with a • the issuing of single prescriptions only, following
focus on the individual patients, comprising a course consultation;
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5. Gyldmark M, Hansen EH. The social costs of dependency on• the prescription of medicine sufficient for a sin-
psycho pharmaceutics [in Danish]. Lægemiddelforskning

gle month’s use only; 1997: 36-7

• a discussion at each consultation regarding future 6. Chief Medical Officer’s update 37. Benzodiazepines warning:
patient safety [online]. Available from URL: http://treatment requirements as well as a possible
www.benzo.org.uk/cmo.htm [Accessed 2007 Sep 16]phased reduction of treatments.

7. Communication regarding the prescription of addictive drugs.It is hoped that this will inspire colleagues within Directive CIR 12 from 13/01/2003. Copenhagen; Danish Na-
tional Board of Health, 2003the field of general practice to implement these

practicable rules as routine when prescribing 8. Danish Medicines Agency. The consumption of benzodi-
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