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Benzodiazepine and z-hypnotic prescribing for
older people in primary care:
a cross-sectional population-based study
Abstract
Background

Overall prescribing of benzodiazepines and
z-hypnotics (B&Zs) has slowly reduced over the
past 20 years. However, long-term prescribing
still occurs, particularly among older people,
and this is at odds with prescribing guidance.

Aim

To compare prescribing of B&Zs between care
home and non-care home residents ≥65 years
old.

Design and setting

Cross-sectional population-based study in
primary care in Scotland.

Method

National patient-level B&Z prescribing data, for
all adults aged ≥65 years, were extracted from
the Prescribing Information System (PIS) for
the calendar year 2011. The PIS gives access
to data for all NHS prescriptions dispensed in
primary care in Scotland. Data were stratified
by health board, residential status, sex, and
age (65–74, 75–84, and ≥85 years). To minimise
disclosure risk, data from smaller health
boards were amalgamated according to
geography, thereby reducing the number from
14 to 10 areas.

Results

A total of 17% (n = 879 492) of the Scottish
population were aged ≥65 years, of which
3.7% (n = 32 368) were care home residents. In
total, 12.1% (n = 106 412) of older people were
prescribed one or more B&Z: 5.9% an anxiolytic,
7.5% a hypnotic, and 1.3% were prescribed both.
B&Zs were prescribed to 28.4% (9199) of care
home and 11.5% (97 213) of non-care home
residents (relative risk = 2.88, 95% CI = 2.82 to
2.95, P<0.001). Estimated annual B&Z exposure
reduced with increasing age of care home
residents, whereas non-care home residents’
exposure increased with age.

Conclusion

B&Zs were commonly prescribed for older
people, with care home residents approximately
three times more likely to be prescribed B&Zs
than non-care home residents. However, overall
B&Z exposure among non-care home residents
was found to rise with increasing age.
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INTRODUCTION
Benzodiazepine and z-hypnotic (B&Z)
prescribing remains an issue across the
US, Australasia, and Europe.1–6 Although
benzodiazepine prescribing has reduced and
z-hypnotic prescribing has increased over
the past 20 years,3,4,7 their use in clinical
practice remains controversial. Inappropriate
prescribing results in long-term chronic use,8
particularly among older people, which is
of concern and is contrary to previous and
current advice.9
B&Zs demonstrate only marginal
benefits for short-term relief of insomnia
and some anxiety disorders,10–12 and are
not recommended for management of
behavioural and psychological symptoms of
dementia.13,14 Their use is further limited
by problems with tolerance, dependence,
and other adverse effects.10–12 These include
increased falls that double the risk of hip
fracture;10,15,16 cognitive impairment and
associated dementia risks;10,17,18 depressive
symptoms;19,20 and paradoxical effects such
as disinhibition, anxiety, and impulsivity.21
Given the limited benefits and substantial
risks associated with their use, B&Zs should
be avoided in older people. Unfortunately,
these risks may have been overshadowed
by the recent focus on antipsychotic
use in dementia and in care homes. As
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antipsychotics ‘appear to be used too often
in dementia’ across the UK, North America,
and parts of Europe, at current levels of
prescribing they may cause more harm than
good to older people with dementia.22
In Scotland between 2001 and 2011, the
number of people aged ≥65 years increased by
11%. Four per cent of the Scottish population
aged ≥65 years reside in care homes, of
whom 97% are long-term residents. Fifty per
cent of residents have a formal diagnosis of
dementia and a further 9% have an informal
diagnosis of dementia.23,24 Previous UK and
international studies indicate that up to
33% of people ≥65 years may be prescribed
B&Zs, and that older people with dementia
are twice as likely to be prescribed these
drugs, with care home residents being two
to three times more likely.25–29 These studies
were largely conducted at a regional level
and were possibly influenced by local policy,
drug availability, and routine practice. The
current study, however, aims to compare
B&Z prescribing between care home and
non-care home residents aged ≥65 years, at
regional and national levels across Scotland.
METHOD
The UK NHS is taxpayer funded and devolved
in the home nations. NHS Scotland is
organised into 14 health boards covering a
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How this fits in
Inappropriate benzodiazepine and/or
z-hypnotic use remains a major concern
among older people. This study sheds
light on benzodiazepine and z-hypnotic
prescribing among care home and noncare home residents, and appears to
be contrary to previous and currently
accepted guidance, and good clinical
practice. Further work is required
towards minimising benzodiazepine and/
or z-hypnotic drug use for older people,
especially for care home residents.

population of 5.3 million people across a land
mass of 30 414 square miles, ranging from
highly rural to highly urbanised areas, with
large variations in socioeconomic deprivation.
All NHS patients in Scotland are assigned
a Community Health Index (CHI) number
that acts as a unique identifier and provides
information on sex and date of birth.30
Linkage to other datasets can provide further
information such as care home residency
status. The national Prescribing Information
System (PIS) contains information on all NHS
prescriptions dispensed in the community,
of which over 95% include the patient’s CHI
number.31
The care home population was estimated
from the PIS by counting individuals
dispensed any prescription and flagged,
based on their registered address, as being
a care home resident. The non-care home
population was estimated by subtracting the
care home population from National Records
of Scotland population estimates for 2010,
the most recently available at the time of data
extraction.
Any person aged ≥65 years with at least
one B&Z dispensed during the calendar year
2011 was identified with data extracted from
the PIS. The data output was aggregated
to number of patients stratified by sex,
age group (65–74 years, 75–84 years, and
≥85 years), and care home residency status.
The data included number of patients,
number of prescriptions, and amount of

Table 1. Demographic details of study population
Population 2011 (aged ≥65 years)

Care home, n (%)

Non-care home, n (%)

Number

32 368 (3.7)

847 124 (96.3)

Age, years
65–74
75–84
≥85

3846 (11.9)
11 372 (35.1)
17 150 (53.0)

470 011 (54.2)
287 659 (33.2)
89 454 (10.3)

Female

23 447 (72.4)

480 873 (56.8)

drug dispensed; the latter was expressed
as the World Health Organization ‘defined
daily doses’. Defined daily doses provide a
standardised method to compare prescribing
volumes between organisations.32 To correct
for known differences between defined daily
doses and health board formulary variation
across Scotland, diazepam-equivalent doses
were calculated from individual B&Z defined
daily doses,9,33 allowing the estimated annual
B&Z exposure to be calculated.
Information was extracted at national
and health board levels for individual B&Zs
and grouped as either an anxiolytic or a
hypnotic as classified in Chapter 4 of the
British National Formulary.9 Because of
small numbers in some data categories, and
to minimise disclosure risk, data from the
smaller health boards were amalgamated
according to similarity in geography and
proximity, reducing 14 health boards to 10
‘health board areas’.
Descriptive analysis was performed
to identify differences in B&Z prescribing
between and within the care home and
non-care home populations by health board
area, sex, age ranges, and drugs prescribed.
Short-acting and long-acting drug effects
were also considered in line with STOPP/
START (Screening Tool of Older Person’s
Prescriptions/Screening Tool to Alert doctors
to Right Treatment) criteria.34 The estimated
average annual B&Z exposure, expressed
as diazepam equivalents per day for care
home and non-care home residents by age
category, were also calculated, but statistical
tests were not applied because of the small
number of aggregated data points. Data were
collated using Microsoft Excel and further
analysed using SPSS (version 19).
RESULTS
A total of 17% (n = 879 492) of the population
in Scotland were aged ≥65 years, of whom
3.7% (n = 32 368) were care home residents.
Care home residents were more likely to be
female (χ2 = 3131, degrees of freedom [df] = 1,
P<0.001) and aged ≥85 years (χ2 = 57 307,
df = 2, P<0.001) (Table 1).
Overall, 12.1% (n = 106 412) of those aged
≥65 years were prescribed one or more B&Z,
with 5.9% (n = 52 320) prescribed only an
anxiolytic, 7.5% (n = 65 911) only a hypnotic,
and 1.3% (n = 11 819) were prescribed both.
However, 28.4% (n = 9199) of care home
residents and 11.5% (n = 97 213) of non-care
home residents were prescribed one or more
B&Z, with care home residents significantly
more likely to be prescribed a B&Z (χ2 = 8416,
df = 1, P<0.001) (Table 2).
There were small but significant variations
in the proportion of care home and non-
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Table 2. B&Z prescribed for the Scottish population aged ≥65 years
Care home
n (% of respective
population)

Non-care home
n (% of respective
population)

Anxiolytic and/or hypnotic
Female
Male

9199 (28.4)
6575 (28.0)
2624 (29.4)

97 213 (11.5)
66 175 (13.8)
31 038 (8.0)

Age, years
65–74
75–84
≥85

1297 (33.6)
3541 (31.1)
4361 (25.4)

48 594 (10.3)
35 974 (12.5)
12 645 (14.1)

Anxiolytic
Female
Male

5565 (17.2)
3974 (16.9)
1591 (17.8)

46 755 (5.5)
32 745 (6.8)
14 010 (3.8)

Age, years		
65–74
905 (23.4)
75–84
2265 (19.9)
≥85
2395 (14.0)

25 974 (5.5)
16 191 (5.6)
4590 (5.1)

Hypnotic
Female
Male

5051 (15.6)
3589 (15.3)
1462 (16.4)

60 860 (7.2)
40 838 (8.5)
20 022 (5.5)

Age, years
65–74
75–84
≥85

615 (15.9)
1864 (16.4)
2572 (15.0)

28 214 (6.0)
23 446 (8.2)
9200 (10.3)

Drugs prescribed

Both an anxiolytic and hypnotic
Choice of drug

1417 (4.4)

10 402 (1.2)

% of prescriptions

% of prescriptions

Anxiolytics		
Lorazepam (S)
49.9
Diazepam (L)
46.6
Others: chlordiazepoxide (L) or oxazepam (L)
3.8
Hypnotics 		
Zopiclone (S)
52.9
Temazepam (S)
33.7
Nitrazepam (L)
6.6
Zolpidem (S)
5.5
Others: loprazolam (S),
1.3
lormetazepam (S) or zaleplon (S)

15.6
77.0
7.4
39.0
36.6
13.6
9.5
1.3

B&Z = benzodiazepines and z-hypnotics. L = long-acting drug. S = short-acting drug.

care home residents prescribed B&Zs at
health board level (χ2 = 238, df = 9, P<0.001;
and χ2 = 1986, df = 9, P<0.001, respectively)
(Figure 1).
In total, 28.4% of care home residents
were prescribed B&Zs compared with 11.5%
of non-care home residents. The national
relative risk of being prescribed a B&Z was
2.88 (95% CI = 2.82 to 2.95, P<0.001), ranging
from 2.3 (95% CI = 2.3 to 2.4, P<0.001) to
3.5 (95% CI = 3.2 to 3.8, P<0.001) across
‘health board areas’ for care home residents
(Figure 1).
Male care home residents were more
likely than female care home residents
to be prescribed B&Zs (χ2 = 5.978, df = 1,
P<0.0145). However, males not in care
homes were significantly less likely than
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females to be prescribed B&Zs (χ2 = 5720,
df = 1, P<0.001).
Care home residents aged ≥85 years
were significantly less likely than younger
care home residents to be prescribed B&Zs
(χ2 = 167, df = 2, P<0.001). Conversely, B&Z
use increased with increasing age among
non-care home residents (χ2 = 1521,
df = 2, P<0.001). The shorter-acting B&Zs
accounted for a larger proportion of B&Zs
prescribed in care homes, for example,
the short-acting anxiolytic lorazepam in
preference to diazepam and the very shortacting hypnotic zopiclone in preference to
short-acting temazepam and long-acting
nitrazepam.
The estimated average annual B&Z
exposure, expressed as diazepam equivalents
per day, was higher among care home
residents aged 65–74 years than among noncare home residents of the same age, with
diazepam-equivalent daily dose of anxiolytic
being 4.9 mg versus 2.7 mg, and 3.5 mg
versus 3 mg daily for hypnotics, respectively,
for care home and non-care home residents.
However, the estimated average annual B&Z
exposure appeared to reduce with increasing
age for care home residents while showing
the opposite trend among non-care home
residents (Figures 2 and 3).
DISCUSSION
Summary
This study has shown that a large proportion
of older people in Scotland are commonly
prescribed B&Zs. Those that reside in care
homes are three times more likely to be
prescribed one or more B&Zs than those not
living in care homes.
Male care home residents were more likely
than female residents to be prescribed B&Zs
whereas the opposite was observed among
non-care home residents. The estimated
average annual B&Z exposure appeared to
reduce with increasing age of care home
residents, unlike those not living in care
homes where doses appear to increase with
increasing age.
Strengths and limitations
The national PIS dataset allowed investigation
of routine patient-level prescribing by
analysing prescriptions dispensed in the
community, thus enabling differences
in regional and national prescribing to
be identified. As PIS data are CHI linked,
demographic and residential information was
also used to identify differences in prescribing
between different cohorts at regional and
national level. This study demonstrates the
utility of PIS data in identifying prescribing
issues within specific patient groups. This
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Figure 1. Proportion and relative risk of B&Z
prescribing in older people according to residential
status. A&A = Ayrshire and Arran. Borders area =
Dumfries and Galloway, and Borders health boards.
GGC = Greater Glasgow and Clyde. H&I = Highland
health board and those of the islands including
Western Isles, Orkney, and Shetland.

Figure 2. Estimated average annual anxiolytic
exposure by age group.

allows and informs the targeting of resources
for medication reviews, and local and national
prescribing initiatives to support safe and
effective medicines use to minimise drug
risks, such as B&Z-associated falls and/or
negative cognitive effects.
It was not possible to explore variations
in individual care home data or individuals’
prescription dosages. However, more
personalised data are available for health
boards and approved researchers. As
with other studies of this nature, the lack
of information on drug indications linked
to prescribing is a limiting factor,1,2,27–29,35
but details of prescription indications in
patients’ clinical notes are known to be
incomplete or lacking.24 This may improve
with the introduction of the Scottish Primary
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Care Resource (SPIRE), a collaboration
between the Scottish Government and NHS
National Services Scotland to simplify and
standardise the process for extracting data
from GP practice systems for audit, disease
surveillance, benchmarking, planning, and
research.36 Correcting for age and sex,
analysis of the estimated average annual
B&Z exposure was also limited due to data
being categorised and aggregated prior to
release and further analysis, therefore future
studies should consider using anonymised
patient-level data. The cross-sectional
study design limits the assessment of drug
succession and dose trajectory over time,
and for those dispensed multiple anxiolytics
or hypnotics, or combinations of both. It was
not possible to determine if these drugs were
co-dispensed or dispensed at different time
points throughout the year. However, previous
studies have demonstrated that a similar
proportion of non-care home residents were
prescribed combination B&Zs,1 with longterm prescribing a common feature.8 Finally,
as with all database studies, the PIS captures
dispensing information and not actual drug
administration so compliance with B&Z
treatment is unknown.
Comparison with existing literature
The findings that 3.7% of those aged ≥65 years
were care home residents is comparable with
other UK studies, which found similar rates
of 4.1% and 3.7%, and of residents being
predominately female and older.27,35
This study’s observation that 12.1% of
people ≥65 years old were prescribed one
or more B&Zs, that is, one in four of the
care home population and one in nine of
the non-care home residents, with care
home residents approximately three times
more likely to have a B&Z prescribed, is also
comparable to the wider literature,2,25,27–29,37
but is lower than that found among a
Canadian sample.1
This study found anxiolytic prescribing for
non-care home residents to be comparable
with previous studies.27,35,37 However, for care
home residents it was almost twice as high as
previously reported.27,35 Hypnotic prescribing
was also comparable with previous studies
for non-care home residents,27,35 and with
care home residents in one study,27 but
significantly lower than the 26.6% observed
in another study.35 These differences may be
due to regional prescribing variations,38 as the
other studies also focused on care home and
non-care home residents in the UK.
Contrary to previous observations, there
was no increase in the proportion of care
home residents prescribed hypnotics with
increasing age,1 although, in line with previous

British Journal of General Practice, June 2016 e413

Diazepam equivalent daily dose mg/day

6
5
4
3
2
1
0
65–74 years

≥85 years

75–84 years
Care home

Non-care home

Figure 3. Estimated average annual hypnotic
exposure by age group.

UK and non-UK studies, the proportion of noncare home residents prescribed hypnotics did
increase with increasing age.1–3,37 Conversely,
the estimated average annual B&Z exposure
by age category appeared to reduce for care
home residents with increasing age. This
may partially account for lower hip fracture
rates in care homes,16 as higher B&Z doses
are associated with a higher risk of falls.15
However, this is a complex area with multiple
factors influencing individual falls and
fracture risks.
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Implications for research and practice
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and more susceptible to their adverse drug
effects.
A greater proportion of shorter-acting
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associated with disinhibition,14,40 which is
likely to cause additional problems in a care
home environment and is a concern where
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due to differences in regional and local
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deprivation; population served; prescriber
characteristics; general practice prescribing
support activities; care home staff and patient
characteristics; and availability of specialist
care home services.28,38,41,42 Greater Glasgow
and Clyde is ranked third lowest for care
home prescribing but second highest for
non-care home prescribing. This suggests
that specialist care home services operating
within the board may have had some effect
on B&Z prescribing. Conversely, other health
boards that also provide specialist care home
services appear to have higher B&Z use.
Rurality does not appear to be associated
with lower prescribing as Lothian is highly
urbanised, yet shows the lowest prescribing
prevalence for both care home and non-care
home residents. However, within all health
board areas there are prescribing variations
with some practices prescribing more B&Zs
than others, which will also be true for care
homes.38
This exploratory study demonstrates the
utility of using data routinely available from
the PIS to identify prescribing issues at a
national and regional level. The use of the
PIS data will enable national, regional, and
local services to target resources to achieve
reductions in inappropriate prescribing
of psychoactive medications in line with
guidance and policy, for example, the Scottish
Government’s Dementia Strategy.43 It will
also enable clinicians to identify high-priority
patients for regular medication review in line
with national polypharmacy guidance.44 The
presence of CHI within the PIS provides the
ability to link multiple prescription events for
an individual and also to link this data to other
datasets, such as hospital admissions data
relating to falls. In the future, the PIS could
potentially link prescribing information with
the SPIRE dataset to relevant comorbidities,36
further improving the utility of databases to
improve the targeting of resources to improve
patient care.
Future research should consider the
complex issues that account for regional
and local prescribing variations. Qualitative
approaches have a role in exploring
prescribing variations between and within
care homes and general practices.
In Scotland the development of the PIS
national dataset with the potential to link
prescribing data to general practice, hospital
admission, and other health datasets creates
huge potential for audit, disease surveillance,
benchmarking, planning, and research to
improve current services and work towards
better outcomes for service users.
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