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of benzodiazepines: an 8-year follow-up
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Abstract Objective: The aim of the study was to identify
initial usage predictors for prolonged benzodiazepine
use. Methods: An 8-year pharmacy data-based study
(1983–1992) was carried out on a retrospective cohort
of 425 initial benzodiazepine users. The setting was
the only pharmacy in a community of 13,500 people.
Results: Among the 425 initial users, 36% had a single
initial exposure year, 50% had two to seven exposure
years, and 14% had benzodiazepine use during all
8 years of follow-up. Prolonged use over more years was
associated with an initial high number of prescriptions,
elderly patients and initial use of hypnotics. Two pat-
terns of irregular prolonged use were investigated:
increase in use was associated with a shorter length of
the first usage period and switching to another ben-
odiazepine during the first 90 days; relapses of use
were associated with a shorter length of first usage pe-
riod and initial use of an anxiolytic. Gender and initial
dosage were not associated with prolonged use at all.
Conclusion: During the first 90 days after initiation of
benzodiazepine use, a number of determinants of pro-
longed benzodiazepine use were visible. The prescribers
of these drugs and the pharmacists should advise ratio-
nal use not only at the start but also at the moment of
the first repeat prescription in order to prevent needless
prolonged use and dependence.
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Introduction

Benzodiazepines are one of the most widely prescribed
groups of drugs, despite a decrease in use suggested in
recent surveys of benzodiazepine utilisation in the UK,
the USA and Germany [1, 2, 3, 4]. Shortly after their
introduction, side effects of benzodiazepines such as
dependence and difficulty to discontinue began to arouse
concern. Therefore, the reduction of benzodiazepine
prescribing is an important issue with respect to the risk
of dependence and the seemingly needless long-term use
[5, 6]. Ideally, benzodiazepines are prescribed for a
limited period of time. For example, in the Netherlands,
hypnotics are recommended for 10–14 days of continu-
ous use [7]. Benzodiazepines are mainly prescribed by
general practitioners [8, 9, 10]. Decision making about
rational use and reduction in needless long-term use,
therefore, has to be done in the primary care setting. The
prescriber and those pharmacists who monitor patients
should have knowledge of the risk characteristics for
prolonged benzodiazepine use. Mant et al. found that
the main predictors of benzodiazepine prescribing were
three clinical factors (namely presenting problems of
anxiety and insomnia, and the number of health prob-
lems) together with patient age [11]. Simon et al. anal-
ysed the initial prescription and the likelihood of
continued use over 6 months [10]. In the latter study,
patient age, use of high-potency drugs (such as loraze-
pam, alprazolam and clonazepam) and a larger number
of pills in the initial prescription were associated with
increased duration of use. Isacson found in a 1997 study
that age, prescriptions by other than the general prac-
titioner and frequent or daily use in the first year were
associated with a long-term use of 13 years [12].

In this study, we investigated the characteristics of
initial prescription and usage patterns during the first
90 days after inclusion as predictors of prolonged ben-
zodiazepine use. The objective was to identify these
pharmacy-related predictors in an 8-year retrospective
cohort study of initial users in a Dutch community. It is

Eur J Clin Pharmacol (2003) 58: 689–694
DOI 10.1007/s00228-002-0548-0

Rolf van Hulten Æ K. Bart Teeuw Æ Albert Bakker
Hubert G. Leufkens

R. van Hulten (&) Æ K.B. Teeuw Æ A. Bakker Æ H.G. Leufkens
Department of Pharmacoepidemiology and Pharmacotherapy,
Utrecht Institute for Pharmaceutical Sciences (UIPS),
Utrecht University, P.O. Box 80.082, 3508TB,
Utrecht, The Netherlands
E-mail: r.p.vanhulten@pharm.uu.nl
Tel.: +31-30-2537324
Fax: +31-30-2539166

Verwendete Distiller 5.0.x Joboptions
Dieser Report wurde automatisch mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v1.0.5" der IMPRESSED GmbH erstellt.Sie koennen diese Startup-Datei für die Distiller Versionen 4.0.5 und 5.0.x kostenlos unter http://www.impressed.de herunterladen.ALLGEMEIN ----------------------------------------Dateioptionen:     Kompatibilität: PDF 1.2     Für schnelle Web-Anzeige optimieren: Ja     Piktogramme einbetten: Ja     Seiten automatisch drehen: Nein     Seiten von: 1     Seiten bis: Alle Seiten     Bund: Links     Auflösung: [ 600 600 ] dpi     Papierformat: [ 595.276 785.197 ] PunktKOMPRIMIERUNG ----------------------------------------Farbbilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 150 dpi     Downsampling für Bilder über: 225 dpi     Komprimieren: Ja     Automatische Bestimmung der Komprimierungsart: Ja     JPEG-Qualität: Mittel     Bitanzahl pro Pixel: Wie Original BitGraustufenbilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 150 dpi     Downsampling für Bilder über: 225 dpi     Komprimieren: Ja     Automatische Bestimmung der Komprimierungsart: Ja     JPEG-Qualität: Mittel     Bitanzahl pro Pixel: Wie Original BitSchwarzweiß-Bilder:     Downsampling: Ja     Berechnungsmethode: Bikubische Neuberechnung     Downsample-Auflösung: 600 dpi     Downsampling für Bilder über: 900 dpi     Komprimieren: Ja     Komprimierungsart: CCITT     CCITT-Gruppe: 4     Graustufen glätten: Nein     Text und Vektorgrafiken komprimieren: JaSCHRIFTEN ----------------------------------------     Alle Schriften einbetten: Ja     Untergruppen aller eingebetteten Schriften: Nein     Wenn Einbetten fehlschlägt: Warnen und weiterEinbetten:     Immer einbetten: [ ]     Nie einbetten: [ ]FARBE(N) ----------------------------------------Farbmanagement:     Farbumrechnungsmethode: Alles für Farbverwaltung kennzeichnen (keine Konvertierung)     Methode: StandardArbeitsbereiche:     Graustufen ICC-Profil: Dot Gain 10%     RGB ICC-Profil: sRGB IEC61966-2.1     CMYK ICC-Profil: R705-Noco-gl-01-220499-ICCGeräteabhängige Daten:     Einstellungen für Überdrucken beibehalten: Ja     Unterfarbreduktion und Schwarzaufbau beibehalten: Ja     Transferfunktionen: Anwenden     Rastereinstellungen beibehalten: JaERWEITERT ----------------------------------------Optionen:     Prolog/Epilog verwenden: Nein     PostScript-Datei darf Einstellungen überschreiben: Ja     Level 2 copypage-Semantik beibehalten: Ja     Portable Job Ticket in PDF-Datei speichern: Nein     Illustrator-Überdruckmodus: Ja     Farbverläufe zu weichen Nuancen konvertieren: Nein     ASCII-Format: NeinDocument Structuring Conventions (DSC):     DSC-Kommentare verarbeiten: NeinANDERE ----------------------------------------     Distiller-Kern Version: 5000     ZIP-Komprimierung verwenden: Ja     Optimierungen deaktivieren: Nein     Bildspeicher: 524288 Byte     Farbbilder glätten: Nein     Graustufenbilder glätten: Nein     Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja     sRGB ICC-Profil: sRGB IEC61966-2.1ENDE DES REPORTS ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Joboption Datei
<<     /ColorSettingsFile ()     /AntiAliasMonoImages false     /CannotEmbedFontPolicy /Warning     /ParseDSCComments false     /DoThumbnails true     /CompressPages true     /CalRGBProfile (sRGB IEC61966-2.1)     /MaxSubsetPct 100     /EncodeColorImages true     /GrayImageFilter /DCTEncode     /Optimize true     /ParseDSCCommentsForDocInfo false     /EmitDSCWarnings false     /CalGrayProfile (Dot Gain 10%)     /NeverEmbed [ ]     /GrayImageDownsampleThreshold 1.5     /UsePrologue false     /GrayImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>     /AutoFilterColorImages true     /sRGBProfile (sRGB IEC61966-2.1)     /ColorImageDepth -1     /PreserveOverprintSettings true     /AutoRotatePages /None     /UCRandBGInfo /Preserve     /EmbedAllFonts true     /CompatibilityLevel 1.2     /StartPage 1     /AntiAliasColorImages false     /CreateJobTicket false     /ConvertImagesToIndexed true     /ColorImageDownsampleType /Bicubic     /ColorImageDownsampleThreshold 1.5     /MonoImageDownsampleType /Bicubic     /DetectBlends false     /GrayImageDownsampleType /Bicubic     /PreserveEPSInfo false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /QFactor 0.76 /Blend 1 /HSamples [ 2 1 1 2 ] /ColorTransform 1 >>     /PreserveCopyPage true     /EncodeMonoImages true     /ColorConversionStrategy /UseDeviceIndependentColor     /PreserveOPIComments false     /AntiAliasGrayImages false     /GrayImageDepth -1     /ColorImageResolution 150     /EndPage -1     /AutoPositionEPSFiles false     /MonoImageDepth -1     /TransferFunctionInfo /Apply     /EncodeGrayImages true     /DownsampleGrayImages true     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDownsampleThreshold 1.5     /MonoImageDict << /K -1 >>     /Binding /Left     /CalCMYKProfile (R705-Noco-gl-01-220499-ICC)     /MonoImageResolution 600     /AutoFilterGrayImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /SubsetFonts false     /DefaultRenderingIntent /Default     /OPM 1     /MonoImageFilter /CCITTFaxEncode     /GrayImageResolution 150     /ColorImageFilter /DCTEncode     /PreserveHalftoneInfo true     /ColorImageDict << /QFactor 0.9 /Blend 1 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>     /ASCII85EncodePages false     /LockDistillerParams false>> setdistillerparams<<     /PageSize [ 595.276 841.890 ]     /HWResolution [ 600 600 ]>> setpagedevice



conceivable that the prescriber and the pharmacist will
give more attention to a new benzodiazepine user during
the short period after the initial prescription. Appro-
priate risk management of benzodiazepine use during
this first period could prevent needless prolonged use
and dependence.

Methods and materials

Study population and data collection

Pharmacy data were collected in a distinct area in the northwest of
the Netherlands. At the start of the cohort in 1984, approximately
11,500 people lived in the central community and 1000 lived in the
rural surroundings. Six general practitioners were responsible for
primary care. The prescriptions for the total population were dis-
pensed from a single pharmacy. During the study period, there
were no interventions to enhance appropriate benzodiazepine use.

Data on prescriptions of benzodiazepines dispensed during the
years 1983–1992 were retrieved from automated pharmacy records.
In the Netherlands, benzodiazepines can only be obtained on
prescription. The pharmacy records cannot provide indications for
use from the prescriber. However, indications for benzodiazepine
use are limited (e.g. insomnia, anxiety). The pharmacy records
provide accurate and complete study material. The maximum usage
length of benzodiazepine prescriptions dispensed in this pharmacy
was 30 days. All prescriptions were accompanied by instructions
for dose and length of use. A drug was defined as a benzodiazepine
if coded according to the Anatomical Therapeutic and Chemical
(ATC) classification system as: N05BA (tranquillisers or anxiolyt-
ics), N05CD (hypnotics/sedatives) or N05CF and N05CG (ben-
zodiazepine-related hypnotics/sedatives) [13].

We selected a retrospective cohort of initial users of ben-
zodiazepines in 1984. Initial users were defined as adults (18 years
and older) who received a benzodiazepine prescription in the
pharmacy in the year 1984 without any benzodiazepine prescrip-
tion in a period of 365 days before the inclusion date. The defini-
tion of initial use was according to other studies in the field, in
particular those by Isacson [9]. The follow-up of 8 years started at
each individual inclusion date in 1984. Of these 8 years, a year was
defined an ‘exposure year’ if there had been any benzodiazepine
use. Persons were not eligible if they moved outside the catchment
area or died during the study period 1983–1992. Population census
data of the study period was obtained from the local authorities.
Because of reliability of pharmacy data, the assumption has been
made that prescribed use approximates actual benzodiazepine use.

Outcome variable

Prolonged benzodiazepine use was defined as use during more than
one (the first) exposure year. In order to investigate determinants of
different patterns of prolonged use, we analysed two main char-
acteristics of prolonged benzodiazepine use: (1) one plain charac-
teristic, e.g. the total number of exposure years, and (2) two more
dynamic characteristics–the change in use over time and the
number of relapses of use.

The sum of the cumulative exposure years was categorised in 1,
2–7, and 8 years. The first category represents those subjects with
exposure during the first year only, the second category represents
those subjects with prolonged use able to stop for at least 1 year
during follow-up, and the last category represents those subjects
with use during all 8 years of follow-up.

Change in use (or more precisely change in number of usage
days) during the last 7 years of follow-up of each individual ben-
zodiazepine user was calculated using linear regression, analysing
the change in the number of days of use per exposure year, in-
cluding the year after termination. From the resulting regression

coefficient and intercept, the percentage change per exposure year
was calculated. Change in prolonged use was categorised as ‘de-
crease’ in use, ‘stable’ use and ‘increase’ in use. Relapses of use
during the last 7 years of follow-up were defined as a restart of
benzodiazepine use after stopping for more than 90 days. Relapses
during prolonged use were defined in contrast to continued pro-
longed use. Both change in use and number of relapses of use were
calculated for all subjects using more than only a single exposure
year.

Independent variables

Three categories of predictor variables were defined: patient char-
acteristics (age and gender), characteristics of the initial prescrip-
tion, and usage characteristics of the first 90 days after initiation.
Characteristics of the initial prescription were categorised by ATC
codes and the defined daily dose (DDD) measurement [14]. DDD
equivalents were calculated by dividing the prescribed daily dose by
the DDD of the individual benzodiazepine. The following phar-
macological categories by ATC code were defined (see Appendix):
hypnotics versus anxiolytics; short elimination half-life (<20 h)
versus long half-life drugs (>19 h) including half-life of metabo-
lites; drugs with a fast tmax (<2 hours) versus drugs with a slow
tmax (>2 h); and drugs with a 5-aryl halogenated group versus
drugs without such a group, since these latter drugs are possibly
higher potency benzodiazepines [15, 16].

We took the first 90 days after inclusion as the initial period of
use. Usage characteristics of this period comprised the number of
prescriptions, number of episodes of use, length of the initial epi-
sode of use, double medication (simultaneous use of two different
benzodiazepines) and switching between different benzodiazepines.
Double medication and switching were assessed on the fifth level of
ATC classification (‘subgroup of chemical substance’) [13]. In this
context, episodes were defined as periods of use without stopping
for more than 30 days.

We used chunk-wise backward variable selection in logistic
regression modelling to determine predictors for the outcome def-
initions of benzodiazepine use [17]. Database management was
performed using the SAS statistical program (SAS Institute Inc.,
Cary, NC, USA). Logistic regression was conducted using the
SPSS package for Windows, Release 6.1.3, (SPSS Inc., Chicago, IL,
USA).

Results

In 1984, a total of 1345 persons in the study population
received a benzodiazepine prescription. Of this group,
556 (41.3%) persons were initial users. Relative to cur-
rent users, initial users were more often male [male: 200
initial (36.0%) versus 226 current (28.6%)] and pre-
dominantly younger [mean age initial 50 years (SD 18)
versus current 61 years (SD 16)]. In the sample of initial
users, 425 persons were eligible, since 68 persons died
and 63 moved during follow-up. Of these latter groups,
31 of 68 (45.6%) died and 28 of 63 (44.4%) moved
within 2 years after inclusion. The mean age of the in-
cluded users was 48 years (SD 17 years, median
46 years; 25th percentile 35 years; and 75th percentile
62 years).

Characteristics of the 425 eligible users are presented
in Table 1. Initially, 29.9% of the users were prescribed
a hypnotic. Subsequently, in the last exposure year of
follow-up, one in two of the remaining users was ex-
posed to a hypnotic. Initially, 53.8% were prescribed
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a low dose (less than 0.75 DDD equivalent) and only
11.9% were prescribed a higher dose (1.25 DDD
equivalents or more). In the first 90 days, 137 persons
(32.2%) used the medicine for more than 30 days. In the
first year, 45 persons (10.6%) used it for more than
180 days. Mean duration of the BZD prescriptions in
the first period was 19.6 days (SD 11.2).

A total of 269 (65%) persons terminated ben-
zodiazepine therapy in the first year after inclusion,
presenting the second year after inclusion without use.
During follow-up, 114 (42.4%) restarted use resulting in
a cumulative use of two to seven exposure years. The
total number of persons with at least one intermittent
year without use during follow-up was 174 (40.9%). A
total of 58 persons (13.6%) in the cohort had the full
eight exposure years (Table 2).

Determinants of the number of exposure years re-
sulting from backward logistic regression modelling are
presented in Table 3. The independent variables of the
analysis can be found in Table 1. Relatively more pre-
scriptions in the first 90 days and initial benzodiazepines
with a short half-life were associated with a higher risk
of use for 2–7 years versus one exposure year. Age over
65 years, more than one prescription in the first 90 days
and initial use of a hypnotic were associated with a
higher risk of stable long-term use for eight consecutive
exposure years versus one exposure year. Determinants

of change in use and the number of relapses during the
last 7 years of follow-up are presented in Table 4 and
Table 5. No factors were significantly associated with
decrease in use versus stable use. Less than 15 initial
days of use in the first 90 days and switching to another
benzodiazepine were associated with an increase in use
during the last 7 years of follow-up. The variable ‘one
prescription in the first 90 days after inclusion’ was
significantly associated with two or more relapses versus
one or no relapse in use during the last 7 years of follow-
up.

Discussion

In this pharmacy data-based cohort study, we have ex-
amined indicators of the initial prescription and usage
patterns of an initial period of use (first 90 days after
inclusion) as predictors of different patterns of pro-
longed use. We investigated two different patterns of

Table 2 Indicators of prolonged use of initial benzodiazepine users
(n=425)

Outcome prolonged use n %

Exposure years 1 155 36.5
2–7 212 49.9
8 58 13.6

Change in use during
last 7 years follow-upa

Decrease 162 60.0

Stable 48 17.8
Increase 60 22.2

Number of relapses during
last 7 years follow-upa

0 24 8.9

1 63 23.3
>1 183 67.8

an=270

Table 1 Characteristics of initial benzodiazepine (BZD) users
(n=425)

Characteristics n %

Gender Female 288 67.8
Age (years) <45 200 47.1

45–64 142 33.4
>64 83 19.5

Initial prescribed BZD Oxazepam 126 29.6
Diazepam 125 29.4
Temazepam 59 13.9
Nitrazepam 49 11.5
Chlordiazepam 22 5.2
Lorazepam 15 3.5
Flunitrazepam 10 2.4
Flurazepam 9 2.1

Anxiolytic 298 70.1
Short half-life 214 50.4
Fast tmax 231 54.4
5-aryl halog 35 8.2
Daily dose equivalent (DDD) 0–0.74 299 53.8

0.75–1.24 191 34.4
1.25+ 66 11.9

Prescriptions 1st 90 days 1 282 66.4
2 73 17.2
>2 70 16.5

Length initial episode (days) 0–15 142 33.4
16–30 146 34.4
>30 137 32.2

Episodes of use (1st 90 days) 1 402 94.6
2 23 5.4

Double medication ATC
code (1st 90 days)

Yes 15 3.5

Switching of ATC code
(1st 90 days)

Yes 30 7.1

Table 3 Determinants of the number of exposure years during
8 years of follow-up (backward logistic regression)

2–7 versus 1 year

Odds ratio 95% Confidence
interval

Prescriptions
1st 90 days

1 1

2 1.66 (0.90–3.08)
>2 2.66 (1.35–5.22)

t1/2 Long 1
Short 1.57 (1.03–2.41)

8 versus 1 year
OR (95% CI)

Age (years) <45 1
45–64 1.27 (0.53–3.06)
>64 5.02 (2.09–12.04)

Prescriptions
1st 90 days

1 1

2 7.74 (3.27–18.36)
>2 9.25 (3.56–24.06)

Hypnotic versus 1
Anxiolytic 0.36 (0.17–0.75)
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benzodiazepine use: (1) a plain pattern of long-term use,
i.e. the total number of exposure years, associated with
increased age, initial use of a hypnotic, and with two or
more prescriptions in the first 90 days after inclusion,
and (2) irregular patterns of prolonged use, i.e. with
relapses or increasing use. The latter was associated with
a relatively short initial period of use and switching to
another benzodiazepine.

We used pharmacy data consisting of virtually the
complete benzodiazepine exposure of the population in
a Dutch community over 10 years (1983–1992) in order
to realise a follow-up of 8 years. These pharmacy-based
data gave us the opportunity to perform relatively ac-
curate analyses. In the sample of initial users, correc-
tions were made due to deaths and moves. Remarkably,
a high proportion of subjects died or moved within a
relatively short period of 2 years after inclusion.

We have observed a proportion of 14% of initial
benzodiazepine users who continued use during all
8 years of follow-up. During a 1-year reference period,
Olfson and Pincus found that about 10% of the original
users took benzodiazepines in the last (12th) month [2].
Our proportion is comparable to a Swedish study by
Isacson et al., who found only a slightly lower percent-
age (10.6%) [9]. Isacson et al. only analysed continuing
users; only those users with at least one benzodiazepine
prescription per consecutive year remained in the
Swedish study. We analysed cumulative exposure years,
which were not always in succession. The number of
persons with at least one intermittent year without use
(n=174, 64%) gave a good indication of the variety in

benzodiazepine usage patterns, which could hardly be
described as homogeneous.

Our definition of initial use (use without a previous
year of use), which has also been applied in other papers,
might imply that several initial users could have been
previous users in prior years before our time window.
That possibly might result in some bias in our results
[10, 11]. Further research that requires a long time
window should shed light on the process of stopping and
restarting.

The present study provides insight into risk factors
for an increase in exposure years and risk factors for
change in usage days or relapses in use over time. More
prescriptions in the initial 90 days were associated with
more exposure years. A short initial usage period (one
prescription in the initial 90 days or an initial usage
period of at most 14 days), however, was associated with
two subpatterns of prolonged use: more relapses during
follow-up and an increase in use. We conclude that an
initial small number of benzodiazepine prescriptions
should not be regarded as indicative of low risk for all
patterns of prolonged use. Further research should be
done to provide insight in these subpatterns of pro-
longed use. Interestingly, the determinant for long-term
use (namely ‘‘more prescriptions in the initial 90 days’’)
as well as the determinant of increase in use (namely
‘‘switching’’) provide the physician and pharmacist an
argument to advise the user about the risks of long-term
use at the moment of the first and, possibly, the second
repeat prescription in the short period of 90 days after
the initial prescription. In particular, it should be easy to
monitor the relatively small category of switchers during
the first 90 days.

The differentiation between hypnotics and anxiolytics
revealed hypnotics to be a predictor of continued use
and anxiolytics to be an indicator of more relapses in
use. We suggest that hypnotic users tend to continue
their use as long as possible, in contrast to the users of
anxiolytics, who appear more able to stop and restart
use. Long-term hypnotic use, however, goes against
recommendations not to use hypnotics for more than
1 week or 2 weeks continuously [7].

We also found age to be a predictor of continued use.
Other reports have also identified age as a risk factor for
chronic use [12, 18]. Age, however, was not a predictor
of any increase in use over time. We conclude that the
elderly are at particular risk of prolonged stable use of
benzodiazepines.

Survey data of benzodiazepine use have shown a
consistently higher benzodiazepine use by females. We
did not find gender to be a predictor of any of the
characteristics of prolonged use. In other benzodiaze-
pine utilisation studies, gender influence almost always
disappeared or was mediated by other factors such as
diagnosis or self-report of distress [10, 11, 19].

Two types of benzodiazepine dependence may be
considered: high-dose versus therapeutic-dose depen-
dence [20, 21, 22, 23]. High-dose dependence involves
a use of high doses and a pattern of pathological use

Table 5 Determinants of the number of relapses in use during last
7 years of follow-up (backward logistic regression)

>1 versus 1 or 0 relapse

Odds ratio 95% Confidence
interval

Prescriptions 1st 90 days 1 1
2 0.84 (0.41–1.73)
>2 0.18 (0.09–0.35)

Hypnotic versus 1
Anxiolytic 1.68 (0.95–2.95)

Table 4 Determinants of the change in use during the last 7 years
of follow-up (backward logistic regression)

Increase versus stable use

Odds ratio 95% Confidence
interval

Length 1st period
(days)

1–15 1

16–30 0.39 (0.13–1.16)
>30 0.14 (0.04–0.41)

Switching No 1
Yes 6.53 (1.18–36.12)
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followed by severe withdrawal manifestations. Thera-
peutic-dose dependence shows a persistent therapeutic
use which is longer than pharmaco-therapeutically rec-
ommended. In further research, it could be investigated
whether these dependence patterns concur with the two
presented patterns of long-term use of this study, i.e.
increasing prolonged use and stable long-term use. The
pharmacological characteristic of short half-life was as-
sociated with more exposure years during follow-up,
suggesting prolonged use. Discontinuation problems of
short half-life benzodiazepines have been reported pre-
viously [24, 25, 26]. The initial dose of a benzodiazepine
was not associated with one of the patterns of prolonged
use. After long-term therapy, the original level of the
dose did not seem to be an important factor in the
processof thegradualwithdrawalofabenzodiazepine [27].
A higher dose is related to different features, such as more
sedation and an increased risk of having accidents [28].

This report has focused on characteristics of the ini-
tial prescribed benzodiazepine and the usage character-
istics of the initial 90 days. The knowledge of these
characteristics is important for the decision-making
process of the prescriber and the pharmacist monitoring
a patient at risk. The association between the initial
number of prescriptions and the number of exposure
years might be explained by the severity of symptoms,
which might require more benzodiazepine prescriptions,
or by the emergence of dependence in the event of
prolonged initial benzodiazepine use. We found an as-
sociation between initial insomnia and more exposure
years and an indicative association between initial anx-
iety and irregular prolonged use (i.e. relapses during
use).

The study did lack patient-based endpoints on, for
example, physical and mental health or quality of life
estimates. Usage characteristics such as an initial high
number of prescriptions, switching to another ben-
zodiazepine in the first 90 days and a patient charac-
teristic such as high age may reflect an impaired health
status of the starting benzodiazepine user. Several
studies have mentioned the relationship between ill
health and benzodiazepine use [29, 30, 31]. A retro-
spective study in a group of 6921 patients in the same
community found a clear association between use of
benzodiazepines and chronic somatic disease [32].
Fourrier et al. reported that a poor baseline health was a
determinant of a 5-year subsequent use [31]. Interest-
ingly, another study showed that prior long-term use in
a group of benzodiazepine users was not associated with
an impaired health status [30]. Of the current users
without impaired health, 61% had used benzodiazepines
for over 5 years. Taking into account the recommen-
dations of short-term use, it remains to be seen whether
an impaired health status can be a reason for prolon-
gation of benzodiazepine use.

This study concentrated on the identification of
pharmacy-related predictors of long-term benzodiaze-
pine use. Beyond the scope of the study is the question
whether benzodiazepine prescribing in itself is appro-

priate or not. As Uhlenhuth et al. stated, pharmacoep-
idemiological data of drug use alone do not suffice to
illuminate the significance of psychotherapeutic agents
and to provide a basis for medical decision making [33].
Our design and our data therefore did not provide a
proper value statement on the use of benzodiazepines.
However, in the case of benzodiazepine therapy, we
believe that focusing on usage and drug characteristics
alone is meaningful. If a benzodiazepine might be indi-
cated, the acquired knowledge can already contribute to
improved drug prescribing, drug management, and a
decrease in the number of users at risk for needless
prolonged use, in order to accomplish a shift from the
reality of long-term prescribing towards the recom-
mended short-term use. In conclusion, if prolonged use
of benzodiazepines is not indicated, the physician and
pharmacist should monitor use carefully during the first
90 days after initiation and recommend short-term use
not only at the start of use but even more comprehen-
sively at the moment of the first repeat prescription. At
that time, accurate information about side effects, such
as dependence and difficulty to discontinue, should and
can be given.

Classification of benzodiazepines in study population

– Short t1/2: bromazepam, flunitrazepam, lorazepam,
oxazepam, temazepam

– Long t1/2: chlordiazepoxide, clobazam, clorazepic
acid, diazepam, flurazepam, nitrazepam, nordaze-
pam, prazepam

– Fast tmax: bromazepam, chlordiazepoxide, clorazepic
acid, diazepam, flunitrazepam, flurazepam, temaze-
pam

– Slow tmax: clobazam, lorazepam, nitrazepam, nor-
dazepam, prazepam, oxazepam

– 5-aryl halog: flunitrazepam, flurazepam, lorazepam
– No 5-aryl halog: bromazepam, chlordiazepoxide,

clobazam, clorazepic acid, diazepam, nitrazepam,
nordazepam, oxazepam, prazepam, temazepam
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