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AIMS
The aim of this study was to examine prescribing trends for benzodiazepines and Z-drugs to General Medical Services (GMS)
patients in Ireland.

METHODS
A repeated cross-sectional analysis of the national pharmacy claims database was conducted for GMS patients aged ≥16 years
from 2005 to 2015. Prescribing rates per 1000 eligible GMS population were calculated with 95% confidence intervals (CIs).
Negative binomial regression was used to determine longitudinal trends and compare prescribing rates across years, gender and
age groups. Duration of supply and rates of concomitant benzodiazepine and Z-drug prescribing were determined. Age (16–44,
45–64, ≥65 years) and gender trends were investigated.

RESULTS
Benzodiazepine prescribing rates decreased significantly from 225.92/1000 population (95% CI 224.94–226.89) in 2005 to
166.07/1000 population (95% CI 165.38–166.75) in 2015 (P < 0.0001). Z-drug prescribing rates increased significantly from
95.36/1000 population (95% CI 94.73–96.00) in 2005 to 109.11/1000 population (95% CI 108.56–109.67) in 2015 (P = 0.048).
Approximately one-third of individuals dispensed either benzodiazepines or Z-drugs were receiving long-term prescriptions (>90
days). The proportion of those receiving >1 benzodiazepine and/or Z-drug concomitantly increased from 11.9% in 2005 to
15.3% in 2015. Benzodiazepine and Z-drug prescribing rates were highest for older women (≥65 years) throughout the study
period.

CONCLUSIONS
Benzodiazepine prescribing to the GMS population in Ireland decreased significantly from 2005 to 2015, and was coupled with
significant increases in Z-drug prescribing. The study shows that benzodiazepine and Z-drug prescribing is common in this
population, with high proportions of individuals receiving long-term prescriptions. Targeted interventions are needed to reduce
potentially inappropriate long-term prescribing and use of these medications in Ireland.
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WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT
• Prescribing guidelines advocate that benzodiazepine and Z-drug prescriptions should be limited to short-term use
(i.e. ≤4 weeks) to minimize the risk of adverse outcomes (e.g. dependence, withdrawal symptoms).

• Guidelines are often not adhered to as long-term prescribing and use of benzodiazepines and Z-drugs persist across
healthcare settings worldwide.

WHAT THIS STUDY ADDS
• Benzodiazepine prescribing to the GMS eligible population aged ≥16 years in Ireland decreased significantly from 2005 to
2015 while Z-drug prescribing increased significantly.

• Prescribing of benzodiazepines and Z-drugs is common in Ireland, with approximately one-third of those dispensed these
drugs receiving them for extended periods (>3 months).

Introduction
Benzodiazepines have multiple clinical indications, includ-
ing anxiety and insomnia. Guidelines advocate that
benzodiazepine prescriptions should be limited to short-
term use (i.e. ≤4 weeks) to minimize the risk of adverse out-
comes (e.g. dependence, withdrawal symptoms) [1, 2].
However, guidelines are often not adhered to as long-term
use persists worldwide [3]. An estimated 3% of the general
population use benzodiazepines for extended periods (>6
months) [4]. Long-term benzodiazepine use is potentially
inappropriate and can give rise to a range of adverse effects
including cognitive and psychomotor impairment, particu-
larly in older people (≥65 years) [5]. Benzodiazepine use
has also been linked to numerous adverse events, including
an increase of more than 50% in the likelihood of falls in
older people [6].

Despite recognition of issues with benzodiazepines for
decades, many countries have reported limited or no signif-
icant reduction in prescribing levels in recent years [7–9].
For example, retrospective analysis of 133.3 million
ambulatory care visits in the US, found no significant
change in benzodiazepine prescribing in older adults from
2001 to 2010 [7]. In some instances, changes in benzodiaz-
epine prescribing appear to have been offset by increases in
Z-drug hypnotic prescribing (e.g. zopiclone, zolpidem)
[9, 10]. Z-drugs were originally promoted as favourable al-
ternatives to benzodiazepines for insomnia because of their
more selective hypnotic profile and shorter elimination
half-life values [11]. Consequently, more favourable percep-
tions of Z-drugs’ associated benefits and potential for
harms have been identified amongst prescribers compared
to benzodiazepines [12, 13]. However, there is a lack of
compelling evidence of any clinically useful differences
between both drug classes in terms of effectiveness, poten-
tial for adverse effects, dependence or abuse [14]. Moreover,
problems such as dependence have also been reported by
individuals using Z-drugs [15, 16]. Hence, current evidence
does not support prescribing Z-drugs to reduce benzodiaze-
pine prescribing.

In Ireland, concerns over long-term benzodiazepine
prescribing and the potential for dependence and misuse
led to the Benzodiazepine Committee being established
in 2000 [17]. This national, multidisciplinary committee
was tasked with examining existing benzodiazepine pre-
scribing in Ireland and making recommendations to foster

rational prescribing practices and reduce inappropriate
use. In addition to prescribing guidelines, numerous
explicit criteria have been developed as indicators of
prescribing appropriateness [e.g. PROMPT (PRescribing
Optimally in Middle-aged People’s Treatments) criteria for
middle-aged people (45–64 years) [18], Beers criteria [19]
and STOPP/START (Screening Tool of Older Person’s
Prescriptions/Screening Tool to Alert doctors to Right
Treatment) criteria [20] for older people]. However, evi-
dence to date suggests that the Committee’s prescribing
guidelines, as well as subsequent prescribing criteria have
had little effect in improving benzodiazepine prescribing
and use in Ireland [21–25]. For example, a cross-sectional
analysis of Irish prescribing data for 338 801 older people
in 2007, identified long-term prescribing (defined as >4
weeks) of long-acting benzodiazepines (half-life >24 h) as
one of the most common indicators of potentially inap-
propriate prescribing among the study population with a
prevalence of 5% [24].

Most previous evaluations of benzodiazepine and Z-drug
prescribing practices in Ireland have focused on older people,
involved the application of STOPP and only included
long-acting benzodiazepines [21–25]. Given evidence
linking benzodiazepine use to adverse outcomes in differ-
ent population groups in Ireland (e.g. falls in older popu-
lations [26], mortality in polysubstance misusers [27],
cases of deliberate self-harm [28, 29]), it is important to
examine prescribing patterns of all benzodiazepines and
Z-drugs across the adult population to determine if pre-
scribing practices have improved and to identify popula-
tions where targeted interventions are required to
improve safe and rational use.

This study aimed to examine the prescribing of
benzodiazepines and Z-drugs in Ireland over an 11-year
period using a national administrative pharmacy claims
database. The objectives were to establish the prescribing
rates and secular trends for benzodiazepines and Z-drugs,
including changes in individual medications prescribed,
duration of supply, therapeutic duplication (i.e. concom-
itant prescribing of >1 benzodiazepine or Z-drug, or
concomitant prescribing of both drug classes). Prescrib-
ing rates and secular trends were also investigated
across years based on individual drugs and drug catego-
ries (i.e. hypnotics versus anxiolytics, short-acting versus
long-acting benzodiazepines), individuals’ gender and
age profiles.
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Methods

Study design and study population
A repeated cross-sectional analysis was conducted using
individual-level dispensing data obtained from the Irish
General Medical Services (GMS) pharmacy claims database.
The GMS scheme is administered by the Health Service
Executive (HSE) – Primary Care Reimbursement Services
(PCRS), which is responsible for reimbursement to commu-
nity pharmacies of all claims made by GMS-eligible individ-
uals. The GMS pharmacy claims database represents the
single largest pharmacy claims dataset in Ireland. Detailed in-
formation on the GMS scheme has previously been published
(see [30]) and key summary information is provided below.

Data were included on all GMS-eligible individuals aged
≥16 years in Ireland over the study period (1 January
2005–31 December 2015). Individuals aged ≥16 years were in-
cluded because pre-defined age bands are used to categorize
individuals within the database (i.e. 16–44, 45–64, ≥65 years).

The GMS scheme provides free health services based on
means testing and age (those >70 years have higher means
thresholds) [30]. For prescription medications, a monthly
co-payment (€0.50 per item) was introduced in October
2010. This co-payment increased over time to€2.50 per item
(subject to a limit of €25 per family per month) as of
December 2013, and this fee structure applied for the
remainder of the study period. As of 2015, the scheme
covered 37.8% of the general Irish population [31]. However,
as the scheme is means-tested, it over-represents socially-
deprived populations. Previously, all adults aged ≥70 years
were automatically eligible for the scheme. However, since
January 2009, a higher income threshold has applied to this
cohort compared to the general population. The scheme
currently covers 78.2% of the population aged 70 years and
over [31, 32]. The pharmacy claims database contains basic
demographic information and details on monthly dispensed
medications, coded using the World Health Organisation
Anatomical Therapeutic Chemical (ATC) classification
system, for each individual within the scheme [33]. As the
data were anonymized and analysed at group level, ethical
approval was not required.

Data analysis
For this analysis, all benzodiazepine and Z-drug prescriptions
were identified using relevant ATC codes [i.e. antiepileptics
(N03AE), anxiolytics (N05BA), hypnotics/sedatives (N05CD,
N05CF)] [33] and subsequently extracted from the database.
All benzodiazepines and Z-drugs licensed for use during the
study period were included in the analysis (Supporting
Information, Table S1). Benzodiazepines were further
subcategorized according to their plasma half-life (t1/2) as
long-acting (t1/2 > 24 h) or short-acting (t1/2 ≤ 24 h) [34, 35].

Prescribing rates were calculated per 1000 GMS
population per year and associated 95% confidence intervals
(CIs) for all GMS-eligible individuals aged ≥16 years, as
identified from annual HSE-PCRS reports across all study
years (2005–2015) (available from: https://www.sspcrs.ie).
Prescribing rates were interpreted as the rate of individuals
receiving at least one benzodiazepine or Z-drug prescription
per 1000 GMS population. Therapeutic duplication, whereby

patients were prescribed >1 benzodiazepine and/or Z-drug
concomitantly in the same calendar month, was identified
using ATC codes [33].

The average number of defined daily doses (DDDs) per
prescription was calculated. DDDs were calculated for oral
formulations of all benzodiazepines and Z-drugs that were
extracted from the database using standard reference values
[33]. The average number of DDDs per prescription per study
year was calculated by dividing the total DDD quantity by the
number of claims dispensed for all included drugs.

Duration of supply for each individual was defined as
the maximum length of any consecutive benzodiazepine
or Z-drug use over the study period with the maximum
duration as the variable of interest. The relationship be-
tween duration of benzodiazepine/Z-drug use and both age
and gender was investigated using Chi-square tests. New
users were identified as individuals without any benzodiaze-
pine or Z-drug dispensing in the previous 12 months. The
GMS dataset had 100% eligibility coverage for the year
before the incidence cases, where information on coverage
of eligibility was available (97% of cases).

Trends in prescribing rates were examined using a
negative binomial regression model. The log of the GMS
population was used as the offset term and year, age group,
gender and all possible interactions between these
variables were included as fixed-effects in the model. Tests
for trends in proportions over time were examined
using logistic regression with year as a continuous variable.
P-values < 0.05 were deemed significant. Data analyses
were performed using SAS statistical software v.9.4 (SAS
Institute, Inc., Cary, NC, USA).

Nomenclature of targets and ligands
Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.
org, the common portal for data from the IUPHAR/BPS Guide
to PHARMACOLOGY [36], and are permanently archived in
the Concise Guide to PHARMACOLOGY 2017/18.

Results

Population sample
During the study period, the number of GMS-registered
individuals aged ≥16 years in Ireland ranged from 914 505
to 1 427 880. The proportion of women declined from
57.2% in 2005 to 54.3% in 2015. There was an overall decline
in the proportion of individuals aged ≥65 years and increases
in the proportions aged 16–44 years and 45–64 years. A
detailed overview of the sample population’s demographic
profile is provided in Supporting Information, Table S2.

Prescribing trends
Benzodiazepine prescribing rates decreased significantly by
26.5% between 2005 and 2015 (P < 0.0001), with consis-
tent decreases in prescribing rates during the study period
except for 2008 and 2014 (Figure 1a). The percentage
change in Z-drug prescribing rates increased by 14.4% from
2005 to 2015 (P = 0.048). Prescribing rates increased
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steadily from 2005 to 2011 and then stabilized following a
reduction in 2012.

The five most commonly dispensed drugs between 2005
and 2015 were diazepam, alprazolam, temazepam,
zopiclone and zolpidem (Figure 2). The total proportion of
all benzodiazepine and Z-drug items dispensed for which
these drugs accounted increased each year over the study
period (range 65.5–77.52%). Of these drugs, temazepam was
the only drug with consistent decreases in prescribing rates.
There was an overall increase in the prescribing rates of
alprazolam, zopiclone and zolpidem, while the prescribing
rate of diazepam decreased slightly. Detailed prescribing
trend data for individual drugs is provided in Supporting
Information, Table S3.

Prescribing rates for short-acting benzodiazepines
remained consistently higher than long-acting

benzodiazepines across the study period (Figure 1b). Prescrib-
ing rates for long-acting benzodiazepines showed consistent
decreases during the study period. The overall decrease in pre-
scribing rates was larger for long-acting benzodiazepines (de-
creased by 27.1% from 123.8 per 1000 GMS population in
2005 to 90.2 per 1000 GMS population in 2015) compared
to short-acting benzodiazepines (decreased by 12.4% from
200.9 per 1000 GMS population in 2005 to 175.9 per 1000
GMS population in 2015). Similar trends were observed when
the medications were grouped as anxiolytics (N05BA) and
hypnotics (N05CD, N05CF) [Figure 1c].

The proportion of individuals receiving duplicate benzo-
diazepine prescriptions significantly decreased from 18.1%
in 2005 to 13% in 2015 (test for trend, P < 0.001; Figure 3).
The proportion of individuals receiving duplicate Z-drug
prescriptions remained largely stable (2.7% in 2015), while
the proportion of individuals receiving combinations of
benzodiazepines and Z-drugs significantly increased from
11.9% in 2005 to 15.3% in 2015 (time trend, P < 0.001).

Quantity of supply
The average number of DDDs dispensed per benzodiazepine
prescription (monthly prescriptions) to individuals per
year decreased during the study period from 20.7 DDDs (stan-
dard deviation [SD] ±15.2) in 2005 to 18 DDDs (SD ±15.7) per
month in 2015. The average number of DDDs dispensed per
Z-drug prescription to individuals per year remained largely
stable over time [26.1 DDDs (SD ±11.9) in 2005; 25.6 DDDs
(SD ±12.2) in 2015]. The majority of benzodiazepine and
Z-drug prescriptions dispensed each month were for periods
of greater than 3 weeks (83.7–90.8% of benzodiazepine
prescriptions, 84.4–89.3% of Z-drug prescriptions).

New users
Incidence rates for new benzodiazepine and Z-drug prescrip-
tions decreased throughout the study period and were
consistently higher for women than men (Figure 4). The
decrease in incidence rate for benzodiazepine prescriptions
was greatest in those aged 45–64 years (decreased by 58.0%)
compared to other age groups (decreased by 49.2% in
individuals aged 16–44 years and by 50.5% in individuals
aged ≥65 years). Similar trends were observed with the
incidence rate of new Z-drug prescriptions, however, the
magnitude of these changes was smaller for each age category
(decreased by 46.5% in individuals aged 16–44 years, by
49.2% in individuals aged 45–64 years, by 39.6% in individ-
uals aged ≥65 years).

Long-term use
Approximately one-third of individuals dispensed thesemed-
ications were receiving benzodiazepine (30.2%) and Z-drug
prescriptions (34.3%) on a consecutive basis for >3 months
(Figure 5).

Gender and age
Benzodiazepine prescribing rates decreased significantly over
time for both men and women (P < 0.0001). The interaction
between age and year was only significant in women
(P = 0.007) and appeared to indicate a slower decline in

Figure 1
Prescribing rates for (A) benzodiazepines and Z-drugs, (B) short-act-
ing and long-acting benzodiazepines [BZDs] and (C) hypnotics and
anxiolytics issued to GMS-eligible individuals aged ≥16 years from
2005 to 2015
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prescribing rates for women aged 16–44 years and ≥65 years
compared to women aged 45–64 years (Supporting Informa-
tion, Figure S1).

Z-drug prescribing rates decreased significantly in men
over time (P < 0.0001). The increase in prescribing rates in
women was not statistically significant (P = 0.08). The
interaction between age and year was significant in both
men and women (P < 0.001) with the largest increases

occurring in individuals aged ≥65 years across both genders
(Supporting Information, Figure S1).

Significantly higher proportions of women were receiv-
ing benzodiazepine prescriptions for more than 6 months
compared to men (P < 0.0001) (Supporting Information,
Figure S2). A significantly higher proportion of older indi-
viduals (≥65 years) were receiving benzodiazepine prescrip-
tions for periods exceeding 21 days compared to younger
cohorts (P < 0.0001).

Similar trends were observed with Z-drugs based on
individuals’ gender (Supporting Information, Figure S2). A
significantly higher proportion of older individuals were
receiving Z-drug prescriptions for periods exceeding 60 days
compared to younger cohorts (P < 0.0001).

Discussion
This study examined prescribing trends for benzodiazepines
and Z-drugs in Ireland from 2005 to 2015 using national
pharmacy claims data for the GMS population aged ≥16
years. An overall significant reduction in benzodiazepine
prescribing was observed, coupled with significant increases
in Z-drug prescribing, which mirrors trends observed in
other countries [9, 10]. However, it is difficult to make direct
comparisons between the observed prescribing rates and
those reported in other countries because of differences in
the nature of the dataset, sample population and time pe-
riods examined [7–9]. This is a challenge with pharmacoe-
pidemiological studies as, even where consistent methods

Figure 2
Prescribing rates for individual (A) benzodiazepine anxiolytics and anticonvulsants and (B) benzodiazepine and Z-drug hypnotics issued to
GMS-eligible individuals aged ≥16 years from 2005 to 2015

Figure 3
Proportion of GMS-eligible individuals aged ≥16 years receiving
duplicate prescriptions involving combinations of benzodiazepines
and/or Z-drugs from 2005 to 2015
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have been applied to multiple European databases, benzodi-
azepine and Z-drug prescribing rates have varied consider-
ably and this has been attributed to the characteristics of
individual datasets, as well as clinical and policy factors
related to the medications examined [37]. Compared to
other population database studies, prescribing rates from
2005 to 2015 for benzodiazepines and Z-drugs in the GMS-
eligible population appear to be comparable to, if not higher
than, most recently published data from various countries
across Europe [37–39], Asia [40] and the US [10]. The demo-
graphics of those receiving benzodiazepines and Z-drugs in
Ireland are consistent with the literature, whereby long-
term use was most common in older women [3].

The findings may suggest evidence of progress in reducing
benzodiazepine prescribing in Ireland with an absolute re-
duction of 6% in the proportion of individuals on the GMS
dispensed these medications between 2005 and 2015.
However, any observed progress in reducing benzodiazepine
prescribing levels in Ireland has, to date, been slow, and offset
by increased Z-drug prescribing, despite reports highlighting
problems with both drug classes, such as falls [41]. As data
were only available from 2005, it was not possible to establish
a true picture of national baseline prescribing amongst the

GMS population prior to the Benzodiazepine Committee’s re-
port and guidelines, or assess their immediate impact [1, 17].
Previous reports have, however, indicated that these
publications had little, if no, immediate impact on national
prescribing practices [42, 43]. Very little change was observed
in benzodiazepine prescribing between 2005 and 2008. It is
beyond the scope of the data to establish the main reasons
for more sizeable decreases observed between 2008 and
2011. It may be attributable to changes in GMS scheme eligi-
bility and the reduction in the number of older people regis-
tered on the scheme, as this cohort is frequently identified
as the largest consumers of benzodiazepines [44]. Therapeutic
switching to Z-drugs may also have occurred. These factors
may also have contributed to the small fluctuations in pre-
scribing rates observed for individual drugs during the study
period. Interestingly, the observed reduction between 2011
and 2012 preceded the introduction of a national auditing
system [45].

Despite the overall decrease in benzodiazepine prescrib-
ing, the data do not indicate any substantial improvement
in prescribing practices. Long-term prescribing remains
common with almost one-third of individuals receiving
prescriptions for more than 3 months. This is comparable to
recent data from the UK [46] and US [47]. In addition, the
most common quantities dispensed were for 4-week periods,
despite guidelines recommending that individuals receiving
these medications on a long-term basis only be issued with
small medication quantities at a time (≤7-day supply) [1].
Moreover, prescribing levels have stabilized in recent years,
indicating that any progress has stalled and that clear scope
exists for further reductions. This is consistent with data from
other countries and further highlights the need for targeted
interventions to improve the prescribing and use of these
medications [7–9].

Incidence rates for new benzodiazepine and Z-drug pre-
scriptions decreased over time and could be interpreted as an
indication that prescribers are more cautious in initiating pa-
tients on these medications. However, as the study was unable
to differentiate between continuous users and patients who
had significant periods without a prescription after initial ex-
posure, this observation could bemisleading. New and existing
prescribing practice needs to be carefully monitored, as

Figure 4
Incidence rates for new benzodiazepine (BZD) and Z-drug prescriptions issued to GMS-eligible patients aged ≥16 years from 2006 to 2015
according to gender and age

Figure 5
Duration of consecutive benzodiazepine and Z-drug use for
GMS-eligible individuals aged ≥16 years during study period
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inappropriate use of these medications and dependence has
also been identified among younger and middle-aged popula-
tions [16, 48, 49]. Therefore, without targeted interventions
aimed at curtailing initiation; restricting duration of prescrip-
tions to recommended periods; and weaning patients off these
medicines, inappropriate long-term use of benzodiazepines
and Z-drugs could persist for many generations to come.
Identifying the most effective intervention approaches to
achieve these aims remains challenging. Numerous interven-
tions have been conducted to date aimed at increasing
appropriate prescribing and reducing long-term use of benzo-
diazepines and Z-drugs, including education of patients and
healthcare professionals, audit and feedback, computerized
alerts, as well as psychological and pharmacological interven-
tions [50, 51]. However, heterogeneity in study design and
intervention approaches, as well as poor descriptions of inter-
ventions in published studies has limited the pooling of
outcome data and generation of pooled effect estimates to de-
termine the most effective interventions and allow replication
in other clinical settings [47, 48].

The apparent shift towards increased Z-drug prescribing is
not a favourable development. Z-drug prescribing appears to
be following a pattern previously observed with benzodiaze-
pines, with a large proportion of patients receiving a month’s
supply on each prescription and prescriptions for durations
in excess of 30 days, contrary to prescribing guideline
recommendations [14]. This also suggests a lack of awareness
among prescribers and patients of the lack of evidence to
support Z-drug use in place of benzodiazepines as in other
countries [12, 13, 15].

This study was completed as new legislation was imple-
mented in Ireland in 2017 that introduced additional
prescribing requirements for benzodiazepines and Z-drugs
(e.g. total quantity prescribed must now be specified in words
and figures) [52]. Possession of these medications without a
prescription is also now a criminal offence [52]. It is unclear
to what extent, if any, this will impact on current practice.
The findings show that temazepam prescribing was compara-
tively higher than other benzodiazepines until recent years,
despite more stringent legal restrictions on temazepam
prescribing since 1993 [53]. It is also important to note, that
previous legislative restrictions on benzodiazepine prescrib-
ing have been associated with increased prescribing of less
favourable alternatives (e.g. phenobarbital) and this needs
to be avoided [54].

The study’s main strength is that it provides the first
detailed analysis of benzodiazepine and Z-drug prescribing
trends on a national scale using a large, high-quality, valid
and accurate data source for measuring benzodiazepine and
Z-drug use amongst the GMS population aged ≥16 years in
Ireland [30]. Previous reports have been restricted to specific
subgroups (e.g. GMS patients aged <15 years) [55] or
geographical regions in Ireland [42, 43]. The study demon-
strates how the Benzodiazepine Committee’s recommenda-
tion that national prescribing data be reviewed and reported
at regular intervals can be fulfilled [17]. The study also high-
lights guideline recommendations that are not being adhered
to, with large proportions of patients receiving long-term pre-
scriptions, and a month’s supply of medication at a time [1].
These findings could help in developing targeted interven-
tions to improve prescribing practices.

In terms of study limitations, it must be noted that the
GMS database represents approximately one-third of the Irish
population and is over-representative of individuals with a
lower socioeconomic status, women and older age [30]. It is
difficult to determine the impact of this on the reported
prescribing rates. On one hand, benzodiazepine prescribing
is more common in individuals with a lower socioeconomic
status, which could lead to an overestimation of true prescrib-
ing rates [56]. However, the demographic shifts observed be-
tween 2005 and 2015 show that older individuals appear to
be under-represented. As benzodiazepine use is more com-
mon in older patients [44], this could equally support the
claim that prescribing rates have been underestimated. It
must also be noted that complete data on prescriptions issued
to patients attending private doctors in Ireland are not avail-
able and, therefore, it is not possible to determine the impact
of the economic challenges encountered in Ireland between
2008 and 2012 and the consequent increase the number of
GMS-eligible individuals on prescribing trends for these med-
ications. Decreases in benzodiazepine prescribing on public
health schemes in Australia were previously coupled with in-
creased prescribing on private prescriptions [57]. Until elec-
tronic health records are available for all patients, it will not
be possible to determine the overall prescribing rates for ben-
zodiazepines and Z-drugs in Ireland. An additional study lim-
itation is that the GMS database does not contain any
information about patients’ clinical indications or the setting
in which prescriptions were issued. Consequently, prescrib-
ing rates could not be adjusted for clinical conditions in
which long-term benzodiazepine exposure could be entirely
appropriate (e.g. epilepsy). This prevents a more detailed in-
vestigation into factors associated with prescribing of these
medications, as well as a true determination of clinical appro-
priateness and assessment of prescribing outcomes.

Although the data indicate that reductions in benzodiaz-
epine prescribing have been offset to an extent by increases
in Z-drug prescribing, it is not known whether these changes
have led to prescribing changes for other psychotropic
medications. This requires a more detailed follow-up study.
The study utilized primary care dispensing data from a
national pharmacy claims database, which allows for medi-
cine use at patient level to be explored. Unlike prescribing
databases, dispensing data is more likely to reflect actual
medicine use by patients. However, the data does not tell us
if patients actually took the medicines dispensed. Neverthe-
less, the data show that considerable quantities of these
medications are circulating among the general population
with potential for diversion and a range of adverse conse-
quences. For example, the number of cases presenting to drug
treatment centres in Ireland with benzodiazepines or Z-drugs
as the main problem substance has increased continually in
recent years [58]. Similar problems have also been observed
regarding accumulation of unused and undisposed of opioids
prescribed postoperatively [59].

Conclusions
This study found an overall decrease in benzodiazepine
prescribing in Ireland over an 11-year period coupled with
an increase in Z-drug prescribing. Long-term prescribing of
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benzodiazepines and Z-drugs remains common and is not
limited to older people with the potential to perpetuate
continued long-term use for future generations. The findings
highlight the need to revisit existing guidelines and conduct
more detailed evaluations regarding their implementation to
reduce potentially inappropriate long-term use of benzodiaz-
epines and Z-drugs in Ireland.
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