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Abstract

Introduction: We aimed to explore trends and sociodemographic patterns in

benzodiazepine (BZD) (by half-life) and Z-drugs prescribing in Australian general

practice.

Methods: This open cohort study used de-identified electronic health records of

1.4 million patients (50,812,413 consultations) from 402 Australian practices

(MedicineInsight 2011–2018). Annual prescribing frequency and changes over

time were estimated according to sex, age, socioeconomic position and rurality.

Results: Between 2011 and 2018, the prescribing of very short-acting BZD

increased from 0.10 to 0.29 per 1000 consultations (average annual change

+17.2% [95% CI 9.6; 25.3]), while it declined for short-intermediate (from 38.5 to

26.6 per 1000 consultations; annual change �5.1% [95% CI �5.6; �4.5]), long-

acting BZD (from 24.1 to 21.6 per 1000 consultation; annual change �1.5% [95%

CI �2.2; �0.8]) and Z-drugs (from 4.6 to 4.0 per 1000 consultations; annual

change �1.9% [95% CI �3.0; �0.7]). Short-intermediate-acting BZD prescribing

was three times more frequent among women aged 65+ years than younger

women, and long-acting BZD three-to-four times more likely among younger than

older men. Z-drugs prescribing was higher among women aged 45–64 years than

younger or older females. Short-intermediate- and long-acting BZD were more

likely prescribed for patients from more disadvantaged areas, and Z-drugs in more

advantaged areas. There were no disparities by rurality.

Discussion and Conclusions: Although most BZD and Z-drugs prescriptions

declined over time, short-intermediate BZD prescriptions remained higher among

older women and long-acting BZD more frequent among younger men, especially

for those living in more disadvantaged areas. Targeted interventions could reduce

the prescribing of BZD and Z-drugs in these groups.
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1 | INTRODUCTION

Benzodiazepines (BZD) and Z-drugs are medications
with calming and sedative effects commonly used to treat
anxiety and insomnia. These medications are recom-
mended for short-term (approximately 4 weeks) manage-
ment and only when first-line therapy (e.g., cognitive
behavioural therapy) is unsuccessful [1]. However, when
used for long-term management, these drugs increase the
risk of dependency, impaired cognitive functioning,
dementia, falls/fractures, accidents, hospitalisations and
overdose/accident-related mortality [1–3]. In Australia,
the number of deaths involving BZD rose by 58%
between 2011 and 2018 (from 2.4 to 3.8 per 100,00 popu-
lation), with a higher increase in metropolitan areas [4].
Despite these risks, the prevalence of BZD prescribing is
high, especially among older adults, women and socio-
economically disadvantaged populations in the US,
Canada, Spain, New Zealand and Australia [5–11].

BZD can be classified depending on different charac-
teristics (e.g., main use, speed of onset, elimination half-
life). According to their elimination half-lives, BZD are
usually classified as: (i) short-intermediate-acting BZD
(half-life ≤24 h), usually indicated for the management
of anxiety disorders, panic attacks, refractory phobias and
insomnia; or (ii) long-acting BZD (half-life >24 h), usu-
ally indicated as anxiolytics, anticonvulsants, sedatives in
palliative care and/or for insomnia management [6,
12, 13]. On the other hand, Z-drugs (e.g., zolpidem and
zoplicone) are used for managing insomnia due to their
short half-life (1–6 h) and fewer adverse effects compared
to BZD [1, 14, 15]. Despite these differences, Z-drugs
carry similar risks of misuse, dependence and falls/
injuries as BZD [13, 16, 17].

Nonetheless, few studies have reported patterns of
BZD prescribing according to the elimination half-life.
Investigating these prescribing patterns is relevant, con-
sidering short-intermediate-acting BZD are associated
with a greater risk of rebound or withdrawal symptoms
than long-acting BZD [1, 13, 18]. According to the avail-
able literature, short-intermediate-acting BZD are more
prescribed than long-acting BZD in Spain [5] (prescrip-
tion billing data), Ireland [19] (pharmacy claims data-
base) and the USA [12] (National Ambulatory Medical
Care Survey). However, the evidence about changes over
time in the prescribing of short-intermediate- and long-
acting BZD is inconsistent across countries [5, 6, 12].

In Australia, most previous studies on BZD and
Z-drugs prescriptions have included either a small sample,
only older people or did not distinguish prescribing
patterns by BZD half-life [8, 9, 20, 21]. Many of these
studies used dispensing data, which lacks information on
sociodemographic characteristics. Miller and colleagues

used the Bettering the Evaluation And Care of Health
study data to investigate patterns of medicine prescribing
for insomnia, including BZD and Z-drugs, in Australian
primary care between 2000 and 2015 [11]. It was reported
that 90% of encounters for management of insomnia
resulted in a medicine prescription, with some evidence
of decreasing temazepam and increasing zopiclone
prescribing over time. However, associations between pre-
scribing behaviours and sociodemographic information
were not reported.

Therefore, this study aimed to elucidate the sociode-
mographic patterns in prescribing BZD by half-life and
Z-drugs, and the changes in prescribing over time, using
a large Australian nationwide primary care database with
more than 50 million consultations between 2011
and 2018.

2 | METHOD

2.1 | Data source

In this open cohort study, we used data from a national
Australian primary care database called MedicineInsight,
established in 2011. The database consists of de-identified
electronic health records from approximately 662 general
practices (8.2% of all Australian general practices) and
over 2700 general practitioners across Australia [22].
MedicineInsight contains information on patient demo-
graphic characteristics, diagnoses, laboratory results and
medications prescribed, which are routinely recorded by
general practitioners using standard medical terminolo-
gies. Most Australian general practices use the coding
systems ‘Docle’, ‘Pyefinch’ or the International Classifi-
cation of Primary Care 2. Each patient and practice is
assigned a unique ID, which is used for follow-up of the
same patient over time, and for merging different subsets
of data during analyses.

2.2 | Study population

All methods used for selecting participants, data extrac-
tion and analyses followed recommendations from the
REporting of studies Conducted using Observational
Routinely-collected health Data (RECORD) Statement
[23]. Further details on the methods have been described
elsewhere [22, 24]. Only data from practices with consis-
tent data provision were included (i.e., no gap of more
than 6 weeks in data provision in the previous 2 years
and a ratio between the highest and lowest number of
annual consultations [2011–2018] lower than five). The
study included all regular patients (i.e., at least three
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visits in any two consecutive years [e.g., a regular patient
in 2018 had at least 3 clinical encounters from 1 January
2017 to 31 December 2018 for calendar year 2018], with
at least one visit in each of these two consecutive years)
aged 18+ years who attended general practices participat-
ing in MedicineInsight from 1 January 2011 to
31 December 2018 [22]. All clinical encounters of these
regular patients were included (i.e., any visit where a
diagnosis, reason for encounter or script was recorded in
the electronic health records), but administrative contacts
(e.g., phone calls, reminders) were excluded. To minimise
potential duplicated encounters, we limited the daily
clinical encounters count to one encounter per patient.
The final sample consisted of 1,450,613 adult patients,
accounting 50,812,413 consultations from 404 general
practices (Table S1, Supporting Information).

2.3 | Data extraction

Data on BZD and Z-drugs were extracted from the ‘script
item’ dataset using active ingredients and commercial
brand names of drugs approved in Australia [1, 14]. The

name and elimination half-life of each BZD and Z-drugs
are provided in Table 1. Although BZD are usually
classified as short-intermediate- or long-acting BZD, for
the purposes of this study, midazolam and triazolam
were classified separately as very short-acting BZD, as
they have a shorter half-life (1–4 h) and different use
(i.e., sedatives for short medical procedures, to induce
anaesthesia and for short management of anxiety/
insomnia) compared to other short-intermediate-acting
BZD [1, 12, 14]. Therefore, the investigated drugs were
classified as very short-, short-intermediate- or long-act-
ing BZD, or Z-drugs.

2.4 | Outcome

The prescribing frequency (per 1000 consultations) of
BZD and Z-drugs (i.e., prescribed yes or no) and the
average annual percent change in the prescribing of
every very short-acting (≤3 h), short-intermediate-acting
(4–24 h), long-acting BZD (>24 h) or Z-drugs between
2011 and 2018 were considered the outcomes of the study.

2.5 | Sociodemographic variables
(covariates)

Sociodemographic characteristics included sex (male,
female), age groups (18–44 years, 45–64 years,
≥65 years), the remoteness of the practice (major cities,
inner regional, outer regional/remote/very remote) and
two macro-economic indicators of socioeconomic posi-
tion (the Index of Relative Socioeconomic Advantage and
Disadvantage [IRSAD] based on the patient’s residence
and the IRSAD based on the practice location). The
IRSAD is an area-level measure of socioeconomic advan-
tage and disadvantage developed by the Australian
Bureau of Statistics using 2016 census data on education,
employment/income and housing, and ranks areas from
most disadvantaged to most advantaged [25]. The corre-
sponding IRSAD score for the patients and the practice
was generated by MedicineInsight based on the corre-
sponding patient residential or practice location postcode.
Both patient and practice IRSAD quintiles were gener-
ated and used in the analyses.

2.6 | Statistical analysis

All analyses were conducted on Stata/MP15.1 (StataCorp,
Texas, USA), considering general practices as clusters
and using robust standard errors. Annual prescription
frequencies (per 1000 consultations) for each year

TAB L E 1 Pharmacokinetic classification, elimination half-life

and total prescriptions of benzodiazepines and Z-drugs between

2011 and 2018

Elimination half-life,
hours

Total
prescriptions

Very short-acting

Midazolam 1.4–2.4 4534

Triazolam 1–3 1613

Short-intermediate-
acting

Alprazolam 6–25 99,272

Bromazepam 20 8638

Lorazepam 12–16 44,838

Oxazepam 4–15 452,004

Temazepam 5–15 999,785

Long-acting

Clobazam 17–49 4975

Clonazepam 22–54 45,184

Diazepam 20–80 991,441

Flunitrazepam 20–30 10,221

Nitrazepam 16–48 155,188

Z-drugs

Zolpidem 2.5 132,740

Zopiclone 5 78,063

BENZODIAZEPINES AND Z-DRUGS TRENDS 429
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between 2011 and 2018 were estimated by dividing the
number of consultations with a BZD or Z-drug prescrip-
tion as the numerator and the number of total consulta-
tions as the denominator (i.e., binary outcome). The
association between sociodemographic variables and
the prescribing of BZD or Z-drugs was explored using
logistic regression, considering two models for adjust-
ment. Initially, only practice remoteness and IRSAD
(i.e., practice characteristics) were included in the logis-
tic regression analyses (Model 1), with the adjusted
results for these two variables reported in figures/tables.
Subsequently, patient-level characteristics (age, sex and
patient IRSAD) were also included in the regression
analyses (Model 2) to obtain adjusted results for these
three variables (e.g., age was adjusted for sex, patient
IRSAD, practice remoteness and IRSAD). The p-values
for the association between each sociodemographic
variable and the prescription status of each drug type
were obtained using Wald tests for heterogeneity instead
of likelihood-ratio tests due to the clustering design.
To test the possible interaction between age and sex,
an additional model including a multiplicative term
between these two variables was used. A p-value lower
than 0.01 was considered evidence of an interaction.
Finally, to facilitate interpretability, all results from
the logistic regression models were presented as pre-
dicted adjusted probabilities (i.e., frequencies) instead of
odds ratios using the Stata command ‘margins’. That
command calculates adjusted outcome probabilities
for each category of the independent variable, averaging
or integrating the results over the remaining covariates
included in the regression model (i.e., confounders).
All these adjusted results were presented graphically
(adjusted frequencies per 1000 consultations) and as
supplementary tables.

Poisson regression was used to estimate the average
percent annual change in the prescribing of the investi-
gated drugs by sociodemographic characteristics between
2011 and 2018. The same approach used for adjustment
using logistic regression was applied in this case. In addi-
tion, we included a multiplicative term between each
investigated covariate and the year (as an ordinal vari-
able) to test differences in the observed trends according
to sociodemographic variables. Wald tests for trend were
used to obtain the corresponding p-values. Finally, to
obtain the average percent annual change in the prescrib-
ing of the investigated drugs, rate ratios from these multi-
plicative terms were converted to a percent using the
formula (rate ratio – 1) � 100.

All analyses were repeated considering the patient as
the unit for analysis (i.e., proportion of patients pre-
scribed BZD or Z-drugs) and presented as sensitivity
analysis.

2.7 | Ethical considerations

The independent MedicineInsight Data Governance
Committee approved the study (protocol 2019–029). The
Human Research Ethics Committee of the University of
Adelaide exempted the study from the ethical review due
to the use of non-identifiable data.

3 | RESULTS

A total of 1,450,613 regular adult patients contributed to
50,812,413 consultations recorded between 2011 and
2018. Of the total consultations, 61% were recorded for
female patients and 44.6% for individuals aged 65+ years
(22.7% for 18–44 years and 32.7% for 45–64 years old).
Overall, there was a total of 2,844,071 clinical encounters
where BZD or Z-drugs were prescribed (5.6% of all
consultations recorded). Of these, 0.2% were very
short-acting, 51.7% were short-intermediate-acting, 40.7%
long-acting BZD, and 7.4% were Z-drugs.

3.1 | Very short-acting BZD

Despite the low number of prescriptions of very short-
acting BZD compared to any other group, between 2011
and 2017, prescribing frequencies for this type of medica-
tion ranged between 0.05 in 2011 and 0.11 per 1000 con-
sultations, increasing to 0.29 per 1000 consultations in
2018 (average annual change +17.2% [95% confidence
interval; CI 9.6, 25.3]; Tables S2 and S3, Supporting Infor-
mation). Figure 1 shows that the prescribing pattern of
very short-acting BZD was similar among practices in
major cities, inner regional or outer/remote/very remote
settings. However, the prescribing frequency observed in
2018 was two times higher in outer/remote/very remote
practices (0.41 per 1000 consultations in inner regional
areas) compared to major cities (0.22 per 1000 consulta-
tions; p-value <0.001). Very short-acting BZD were 3–5
times more prescribed among practices located in higher
IRSAD (most advantaged) areas compared to most disad-
vantaged settings until 2015 (p-value <0.01 in any year
between 2011 and 2015), when these differences became
less evident. For instance, in 2016, the prescribing fre-
quency was 0.05 per 1000 consultations in most advan-
taged areas versus 0.04 in most disadvantaged areas. The
patient IRSAD was not associated with the prescription
frequencies recorded in any year. Until 2016, the
recorded prescribing of very short-acting BZD was similar
for males and females of any age. Then, a rapid increase
in the prescribing of very short-acting BZD was observed
among males and females aged 65+ years, increasing

430 GONZALEZ-CHICA ET AL.
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F I GURE 1 Adjusted results about the prescription of very short-acting benzodiazepines per 1000 consultations by sociodemographic

characteristics and average annual percent change from 2011 to 2018. Marginal adjusted frequencies based on logistic regression models.

Practice remoteness and practice index of relative socioeconomic advantage and disadvantage (IRSAD) were mutually adjusted (Model 1).

Patient age, gender and IRSAD were mutually adjusted and also for practice remoteness and practice IRSAD (Model 2)

BENZODIAZEPINES AND Z-DRUGS TRENDS 431
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F I GURE 2 Adjusted results about the prescription of short-intermediate-acting benzodiazepines per 1000 consultations by

sociodemographic characteristics and average annual percent change from 2011 to 2018. Marginal adjusted frequencies based on logistic

regression models. Practice remoteness and practice index of relative socioeconomic advantage and disadvantage (IRSAD) were mutually

adjusted (Model 1). Patient age, gender and IRSAD were mutually adjusted and also for practice remoteness and practice IRSAD (Model 2).

432 GONZALEZ-CHICA ET AL.
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F I GURE 3 Adjusted results about the prescription of long-acting benzodiazepines per 1000 consultations by sociodemographic

characteristics and average annual percent change from 2011 to 2018. Marginal adjusted frequencies based on logistic regression models.

Practice remoteness and practice index of relative socioeconomic advantage and disadvantage (IRSAD) were mutually adjusted (Model 1).

Patient age, gender and IRSAD were mutually adjusted and also for practice remoteness and practice IRSAD (Model 2).

BENZODIAZEPINES AND Z-DRUGS TRENDS 433
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F I GURE 4 Adjusted results about the prescription of Z-drugs per 1000 consultations by sociodemographic characteristics and average

annual percent change from 2011 to 2018. Marginal adjusted frequencies based on logistic regression models. Practice remoteness and

practice index of relative socioeconomic advantage and disadvantage (IRSAD) were mutually adjusted (Model 1). Patient age, gender and

IRSAD were mutually adjusted and also for practice remoteness and practice IRSAD (Model 2).

434 GONZALEZ-CHICA ET AL.
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from 0.06 per 1000 consultations in 2016 to 0.52 per 1000
consultations in 2018 (p-value for interaction between
age and sex <0.01).

3.2 | Short-intermediate-acting BZD

The recorded prescription of short-intermediate-acting
BZD decreased from 38.5 in 2011 to 26.6 per 1000 con-
sultations in 2018 (average annual change �5.1% [95%
CI �5.6,�4.5]; Tables S4 and S5, Supporting Informa-
tion). Figure 2 shows this pattern was independent of
practice rurality or IRSAD. However, these prescrip-
tions were more likely to be provided to patients living
in areas with a lower IRSAD (most disadvantaged
areas) than those living in more advantaged areas
(p-value <0.01 in any year). The prescription of short-
intermediate-acting BZD was three times more likely
to be recorded among women aged 65+ years than
women in the 18–44 age group in any year (p-value for
interaction between age and sex <0.001 in any year).
Overall, differences in prescription frequencies and
changes over time according to age were less apparent
among males.

3.3 | Long-acting BZD

The reduction over time in the recorded prescription of
long-acting was less marked (average annual change
�1.5% [95% CI �2.2, �0.8]; Tables S6 and S7, Supporting
Information) than for short-intermediate-acting BZD.
Figure 3 shows no differences in the prescription of these
drugs among practices located in major cities, inner
regional or outer/remote/very remote settings, and differ-
ences according to practice IRSAD disappeared over time
(p-value <0.01 between 2011 and 2014 only). Except for
2011, long-acting BZD prescriptions were 55–70% more
likely to be recorded among individuals living in the most
disadvantaged areas than those in the top IRSAD quintile
(most advantaged areas; p-value <0.001 in any year
between 2012 and 2018). Prescription frequencies for
males and females aged 65+ years decreased 4–5% per
year (Table S7, Supporting Information and Figure 3),
but remained steady in the other age groups. There was a
two-way interaction between sex and age on long-acting
BZD prescriptions for each year (p-value for interaction
<0.001 in any year). Overall, the recorded prescription of
long-acting BZD was 3–4 times higher among males aged
18–44 years than males aged 65+ years. Among women,
age differences in prescription frequencies were less
pronounced.

3.4 | Z-drugs

The recorded prescription of Z-drugs diminished on aver-
age 1.9% per year (95% CI �3.0, �0.7), decreasing from
4.6 in 2011 to 4.0 per 1000 consultations after 2013
(Tables S8 and S9, Supporting Information). Figure 4
shows Z-drugs prescriptions were largely similar in major
cities, inner regional or outer/remote/very remote set-
tings (ranging from 3.7 to 3.9 per 1000 consultations in
outer regional/remote/very remote areas and 4.2 to 5.0
per 1000 consultations in major cities from 2012 to 2018).
Nonetheless, the recorded prescription of Z-drugs was
twice as high for practices with a higher IRSAD (most
advantaged) than those in the most disadvantaged areas
(lower IRSAD; p-value <0.01 in any year). A similar pat-
tern was observed according to the patient’s IRSAD, but
the disparities were less evident. Z-drugs prescriptions
were more likely to be recorded among males or females
aged 45–64 years, and the lowest frequency was observed
among those aged 65+ years (p-value for interaction
between age and sex <0.001 in any year).

3.5 | Sensitivity analyses

Tables S10 to S13, Supporting Information, present the
proportion of patients prescribed BZD or Z-drugs
between 2011 and 2018. The observed associations were
similar to the consultation-level results presented above.

4 | DISCUSSION

This study used a large national primary care database to
explore trends and sociodemographic patterns in the pre-
scribing of BZD according to their half-life and Z-drugs
between 2011 and 2018. Very short-acting BZD were the
only medications with a rise in prescribing in recent
years (17% over the study period). This upsurge was
related to an increase in the prescription of these drugs
among patients aged 65+ years and in practices located
in rural settings, which probably reflects their use as sed-
atives for short medical procedures in rural areas [1, 14].
However, the total number of those prescriptions was
very low compared to the other medication groups.

Overall, 40.7% of the prescribed BZD or Z-drugs were
for long-acting BZD, which is higher than findings in
Spain [5], Canada [15] and the USA [6], where only one-
quarter of these prescriptions were for long-acting BZD.
Moreover, according to our findings, short-intermediate,
long-acting BZD and Z-drugs showed a similar reduction
pattern over time. In the USA, both short-intermediate-

BENZODIAZEPINES AND Z-DRUGS TRENDS 435
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and long-acting BZD prescriptions increased between
2003 and 2015 [12, 26]. In Spain, a rise in short-interme-
diate-acting BZD and a decline in long-acting BZD and
Z-drugs prescribing was observed between 2002 and 2015
[5], while a reduction in the prescription of these drugs
was reported in Ireland (2005–2015) [19] and Denmark
(2003–2013) [27].

According to the available literature, findings on the
prescription of short-intermediate- and long-acting BZD
by sex are also mixed, with a higher proportion of long-
acting BZD prescribing among men than women in the
USA (2008) [6] and an increase in short-intermediate-act-
ing BZD prescription among women in Spain (2002–
2015) [5]. In our study, the prescribing of short-interme-
diate-acting BZD was 3–4 times more likely to be
recorded for older women (i.e., they were prescribed in
4 out of 100 consultations among females aged 65+ years
versus in 1 out of 100 consultations among younger
women), and long-acting BZD were four times more
frequent among younger men (i.e., they were prescribed
in 4 out of 100 consultations among males aged 18–
44 years vs. in 1 out of 100 consultations among older
men). Although inter-country differences could result
from sample characteristics (patient vs. general
population), study period and definitions used, they do
not explain the higher proportion of long-acting BZD
compared to the other drugs or the stagnation of pre-
scription frequencies in young and middle-aged adults
over time.

The higher prescription of long-acting BZD among
younger males (18–44 years old in our study) may be
because men are less likely to seek help from a psycholo-
gist for managing anxiety or insomnia [28]. Nonetheless,
BZD prescribing to young people might have a higher
potential for misuse. In Australia, people aged 20–39 years
had the highest level of non-medical use of BZD in 2016,
while males aged 30–49 years had the highest number of
drug-induced deaths involving BZD between 2013 and
2017 [4, 29]. Similarly, males accounted for two-thirds of
drug-induced deaths involving BZD (1630 deaths among
males vs. 836 in females) [29].

Short-intermediate- and long-acting BZD were also
more prescribed among patients living in the most disad-
vantaged areas, which is consistent with studies from
France and Canada, where people with lower education,
lower occupational grades, unemployed or lower income
were more likely to be prescribed BZD [10, 30]. Previous
studies have shown that people from disadvantaged
neighbourhoods have a higher prevalence of psychologi-
cal distress [31, 32], face more barriers when they try to
access non-pharmacological treatments [33], and are
more likely to receive medications for anxiety and depres-
sion than those from more advantaged settings [34].

On the other hand, the prescribing of Z-drugs was
more closely related to the practice than the individual
socioeconomic position, as the prescribing of these drugs
was twice as likely to be recorded in practices located in
more advantaged than disadvantaged areas. Z-drugs were
also more prescribed for middle-aged patients than in the
elderly. These findings could be explained by the fact that
zolpidem can only be obtained as a private prescription
as it is not subsided by the government’s Pharmaceutical
Benefits Scheme [1, 14, 35].

Cognitive behavioural therapy and other non-
pharmacological options such as brief behavioural therapy
and stepped care models are effective long-term and
recommended first-line treatment for insomnia, anxiety
and comorbid depressive symptoms [33, 36, 37]. However,
less than 1% of primary care patients in Australia currently
access these treatments [11, 33]. Therefore, the high preva-
lence of BZD and Z-drugs prescribing in Australian gen-
eral practice is probably influenced by the unavailability of
accessible referral pathways to these and other specialised
services (e.g., BZD withdrawal support), the lack of clarity
about funding for non-pharmacological management, and
poor financial reimbursement for the general practitioners
when managing these conditions (i.e., current funding
structure favours short consultations and make treatment
of complex conditions challenging in primary care) [33].

The strengths of our study include the use of a large
nationwide primary care database that includes data
recorded by general practitioners, which reduced recall
bias. However, some limitations should be recognised.
First, our results may overestimate actual BZD intake, as
we used prescribing data rather than filled prescription
or used medications. Second, BZD and Z-drugs pre-
scribed by specialists or other health professionals are not
accounted for in the MedicineInsight database, which
may underestimate the real prevalence [38]. Third, the
dataset does not provide reliable information about the
reason for these prescriptions (i.e., reason not recorded at
all or recorded using free-text instead of standard medical
codes/terminology), referrals to specialised services, dura-
tion of use or any other criteria to assess the appropriate-
ness of BZD and Z-drugs prescriptions. All that
information would have been helpful in identifying
potential areas for targeted intervention (deprescribing or
non-pharmacological options depending on the health
condition) in specific socioeconomic, age and gender
groups. Finally, practices were recruited to MedicineIn-
sight using non-random sampling, and the sample is not
representative of the Australian population [22]. There-
fore, although practices in MedicineInsight represent
8.2% of all Australian practices, differences between
regions (i.e., remoteness and IRSAD, which are based on
postcodes) should be interpreted with caution.
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5 | CONCLUSION

Although the prescription of most BZD and Z-drugs
declined over time, short-intermediate-acting BZD pre-
scriptions remained higher among older women and
long-acting BZD were more frequent among younger
men, especially if they were living in more disadvantaged
areas. These groups would benefit from targeted inter-
ventions aiming to reduce the use of these medications
and provide better access to non-pharmacological treat-
ment options, so that the burden of BZD-related adverse
health outcomes can be minimised. Moreover, these tar-
geted strategies need to take into account the specific
needs and responses in these two groups [28]. For older
women, addressing system barriers to support non-
pharmacological therapies and minimise BZD depen-
dency is a priority. For younger males, the higher use of
long-acting BZD may reflect gender differences in help-
seeking behaviour, and interventions should offer alter-
natives that consider social, occupational and lifestyle
patterns [28, 36, 37].
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