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Abstract.
Background: Guidelines worldwide recommend restricted prescription of benzodiazepine receptor agonists (BZRAs), i.e.,
benzodiazepines and Z-drugs, for the treatment of dementia-associated behavioral and psychological symptoms and insomnia.
Objective: To assess the prevalence and appropriateness of BZRA use among nursing home residents with dementia.
Methods: This is a post-hoc analysis of BZRA prescriptions from two intervention studies on psychotropic drug use,
conducted from 2016 to 2018. It includes 1,111 residents of dementia special care units from 24 Dutch long-term care
organizations. We assessed the prevalence of use of continuous and as-needed BZRA prescriptions and their association with
registered symptoms. Continuous BZRA prescriptions were evaluated for appropriateness, i.e., whether indication, dosage,
duration, and evaluation accorded with guidelines for the treatment of challenging behavior in dementia and sleep disorders.
Results: The prevalence of BZRA use is 39.2% (95% CI: 36.3%–42.0%): continuous 22.9%; only as-needed 16.3%. Combi-
nations of preferred BZRAs and appropriate indications occur in 19.0% of continuous anxiolytic prescriptions and 44.8% of
hypnotic prescriptions. Frequently registered inappropriate indications are aggression/agitation for anxiolytics (continuous:
75.7%; as-needed: 75.2%) and nighttime agitation for hypnotics (continuous: 40.3%; as-needed: 26.7%). None of the contin-
uous prescriptions with appropriate indications were appropriate for all other items. For most of the prescriptions, duration
and time to evaluation exceeded 4 weeks.
Conclusion: BZRA use in nursing home residents with dementia is highly frequent. A large proportion of prescriptions
do not follow the guidelines with regard to indication, exceed the recommended duration and are not evaluated in a timely
manner. The discrepancy between evidence-based guidelines and daily practice calls for an exploration of factors maintaining
inappropriate use.
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INTRODUCTION

Benzodiazepine receptor agonists (BZRAs), in-
cluding benzodiazepines and Z-drugs, are psycho-
tropic drugs that are frequently used in people with
dementia. Because of their anxiolytic and sedative-
hypnotic effects BZRAs are prescribed for the
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treatment of behavioral and psychological symp-
toms and insomnia. The prevalence of behavioral and
psychological symptoms is especially high (approx-
imately 80%) in long-term care settings [1]. This
may contribute to the widespread use of psychotropic
drugs among nursing home residents with dementia
[2]. According to reports from 2013 the estimated
prevalence of BZRA use was around 20%–25% [3,
4]. However, more recent data on the frequency and
context of use of BZRAs in nursing home residents
with dementia are lacking.

Despite the widespread use of BZRAs, there is very
limited evidence of their efficacy and safety in peo-
ple with dementia. Randomized, placebo-controlled
research on the efficacy of BZRAs in dementia is
limited to one trial that focused on the treatment of
acute agitation. A single intramuscular injection of
lorazepam led to a clinical response in 72% of the
participants compared to 37% of the participants in
the placebo group [5]. There is a lack of additional
randomized, placebo-controlled trials on BZRAs for
the treatment of other and less acute behavioral and
psychological symptoms as well as insomnia [6–8].
In addition, older persons are known to be espe-
cially sensitive to the psychomotor and cognitive side
effects of BZRAs, such as drowsiness, dizziness, falls
and fractures, cognitive deterioration, and delirium
[9, 10].

Given the paucity of efficacy data and the risk of
side effects, guidelines from around the world recom-
mend restricted prescription of BZRAs to people with
dementia [11–16]. In general, psychosocial interven-
tions are encouraged as a first-line approach. The
use of BZRAs should be limited to short-term treat-
ment of severe anxiety and primary insomnia (no
longer than 2–4 weeks) and to well-circumscribed
situations, such as acute crises [9].

In the light of these recommendations, we esti-
mated the prevalence and appropriateness of BZRA
use among Dutch nursing home residents with
dementia to gain insight into the extent to which pre-
scribing of BZRAs complies with current guidelines.

METHODS

Study design and participants

We conducted a post-hoc analysis of BZRA pre-
scription data derived from two intervention studies
aimed at reducing inappropriate use of psychotropic
drugs in nursing home residents with dementia:
Reducing Inappropriate psychotropic Drug use (RID)

[17] and Psychotropic Drug Tool (PDT) [Rasing
NL, Janus SIM, Smalbrugge M, Koopmans RTCM,
Zuidema SU (2021) Manuscript in preparation].

The RID study is a stepped-wedge cluster random-
ized controlled trial to study the effects of a tailored
intervention and implementation plan for the reduc-
tion of inappropriate psychotropic drug prescriptions.
The PDT study has a pretest-posttest design and stud-
ies the effect of the implementation of a web-based
tool for evaluating psychotropic drug prescriptions
according to the Dutch guideline for the treatment of
challenging behavior in dementia [15]. Both studies
included nursing home residents with a chart diag-
nosis of dementia. Dementia special care units for
residents with Korsakov syndrome, acquired brain
injury, Down syndrome, or young-onset dementia
were excluded. The following baseline information
on prescribed psychotropic drugs was collected for
both studies: generic agent (Anatomical Therapeutic
and Chemical [ATC] classification level 5), registered
behavioral and psychological symptoms, dosage,
starting date, and date of evaluation (RID study: first
date of evaluation; PDT study: date of the most recent
evaluation). Both studies were approved by the Med-
ical Ethics Review Board of the University Medical
Center Groningen (RID: UMCG 201600160; PDT:
UMCG 201800284).

The combined study population consists of 1,111
nursing home residents living at dementia special care
units of 24 long-term care organizations throughout
the Netherlands (RID study: 576 participants with
baseline assessment conducted from July 2016 to July
2017; PDT study: 535 participants evaluated in the
period November – December 2018). The mean age
is 84.0 years (SD = 7.7) and 814 (73.3%) residents
are female.

Assessment of the prevalence of BZRA use

At the resident level, we assessed whether psy-
chotropic drugs were used and if so, whether
these drugs included BZRAs. BZRAs were fur-
ther classified into the pharmacological subgroups
of anxiolytics (ATC3-code N05B) and hypnotics
(ATC3-code N05C). We calculated the prevalence
of overall use as well as the separate prevalence of
continuous and as-needed use, including their 95%
confidence intervals.

Evaluation of the appropriateness of BZRA use

We assessed the appropriateness of BZRA use at
prescription level. We used two Dutch guidelines
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as reference: the multidisciplinary guideline for the
treatment of challenging behavior in dementia and the
general practitioners’ guideline for the treatment of
sleep disorders [15, 18]. Appropriateness is defined
as the degree to which BZRA use is in accordance
with the recommendations in the guidelines. There
are three response categories: fully appropriate, par-
tially appropriate, and inappropriate.

The guideline for the treatment of challenging
behavior in dementia recommends restricting BZRA
use to the preferred anxiolytics oxazepam (5–30 mg
per day) and lorazepam (0.5–1 mg per day) for the
treatment of severe anxiety over a maximum period
of 4 weeks [15]. It further recommends their use on
an as-needed basis in well-circumscribed situations,
such as acute crises and dental procedures [15]. For
the treatment of primary insomnia, i.e., pre-existent
or isolated insomnia, the guideline refers to the guide-
line for the treatment of sleep disorders. According
to this guideline BZRAs should be prescribed only
in exceptional cases of insomnia for a maximum
of 2 to 4 weeks. Preferred BZRAs are the short-
acting hypnotics temazepam (10–20 mg per day),
lormetazepam (0.5–1 mg per day), zolpidem (5 mg
per day), and zopiclon (3.75–7.5 mg per day) [18,
19]. The rationale behind the widespread recommen-
dations to limit use of BZRAs to 2 to 4 weeks is that
their efficacy in the treatment of anxiety disorders and
insomnia has only been demonstrated for short-term
treatment, while tolerance and dependence develop
relatively quickly and the risk of side effects per-
sists [9]. Therefore, Dutch guidelines recommend an
initial prescription period of 2 weeks, followed by
an evaluation and, if necessary, an extension of the
prescription to 4 weeks.

We evaluated appropriateness related to registered
symptoms, i.e., potential indications, at prescrip-
tion level for both continuous and as-needed BZRA
prescriptions. We used the following non-mutually
exclusive categories for behavioral and psychological
symptoms of dementia: depressive symptoms, anx-
iety, psychotic symptoms, agitation/aggression and
nighttime agitation (i.e., nocturnal disruption that is
considered to be part of the behavioral and psy-
chological symptoms of dementia). In addition, we
registered the following other indications for BZRA
use: primary insomnia (i.e., pre-existent or isolated
insomnia), epilepsy, sedation for a specific proce-
dure, and palliative care. In case of continuous use,
we also evaluated the combination of indication and
preferred BZRA. An appropriate indication in com-
bination with a preferred BZRA was considered

fully appropriate, an appropriate indication in com-
bination with a non-preferred BZRA from the same
ATC3-group was considered partially appropriate,
and another or no indication was considered inappro-
priate. Dosage was evaluated according to whether it
was within, below or above the recommended dosage
or dosage range. The duration of use (≤2 weeks,
2–4 weeks, or > 4 weeks) and the moment of evalua-
tion (RID study: ≤2 weeks, 2–4 weeks, or > 4 weeks
after starting date; PDT study: ≤2 weeks ago, 2–4
weeks ago, or > 4 weeks ago) were also evaluated.
Two researchers (DR and EdH) scored all items and
achieved consensus through discussion. In addition,
we calculated the duration of continuous BZRA use
from the starting date of the prescription (either at
admission or during the stay at the nursing home) up
to the date of assessment.

Data analysis

Descriptive analyses were performed using IBM
SPSS Statistics 23 (IBM Corp, Armonk, NY). Since
the study populations and observed frequencies are
comparable, the data from both studies (RID and
PDT) are presented in combination wherever possi-
ble. However, information on registered behavioral
and psychological symptoms relating to as-needed
BZRA use was only available for the PDT study. In
addition, the moment of evaluation in the two studies
was assessed in different ways (as described in the
Methods section).

RESULTS

Prevalence of BZRA use

In total, 719 of the 1,111 residents (64.7%; 95% CI:
61.9%–67.5%) use one or more psychotropic drugs
and 435 (39.2%, 95% CI: 36.3%–42.0%) use a BZRA
(Table 1). Continuous BZRA use occurs in 254 resi-
dents (22.9%; 95% CI: 20.4%–25.3%): 185 residents
(16.7%; 95% CI: 14.5%–18.8%) use anxiolytics and
94 (8.5%; 95% CI: 6.8%–10.1%) use hypnotics. An
additional group of 181 residents (16.3%; 95% CI
14.1%–18.5%) only uses BZRAs on an as-needed
basis: 147 (13.2%; 95% CI: 11.2%–15.2%) anxiolyt-
ics and 97 (8.7%; 95% CI: 7.1%–10.4%) hypnotics.

Among the anxiolytic BZRAs, the most fre-
quently prescribed generic agents are oxazepam
(continuous use: 67.2%; as-needed use: 73.2%) and
lorazepam (continuous use: 30.6%; as-needed use:
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Table 1
Prevalence of BZRA use in nursing home residents with dementia (n = 1,111)

All BZRAs∗ Anxiolytics† Hypnotics‡

Total use 435 332 191
39.2% (36.3–42.0) 29.9% (27.2–32.6) 17.2% (15.0–19.4)

Continuous use 254 185 94
22.9% (20.4–25.3) 16.7% (14.5–18.8) 8.5% (6.8–10.1)

Continuous use with additional
as-needed use

138 100 12
12.4% (10.5–14.4) 9.0% (7.3–10.7) 1.1% (0.5–1.7)

As-needed use only 181 147 97
16.3% (14.1–18.5) 13.2% (11.2–15.2) 8.7% (7.1–10.4)

∗All BZRAs include the anti-epileptic BZRA clonazepam (ATC3 N03AE01), which was used by 7 residents.
†4 residents had concurrent prescriptions for 2 anxiolytics: 1 continuous user and 3 as-needed users. ‡4 residents
had concurrent prescriptions for 2 hypnotics: 2 continuous users and 2 as-needed users.

Table 2
BZRA prescriptions by generic agent (n = 643)

Anxiolytics (436) Hypnotics (207)

Continuous (186) Continuous (96)
Oxazepam 125 (67.2%) Temazepam 58 (60.4%)
Lorazepam 57 (30.6%) Midazolam 16 (16.7%)
Alprazolam 3 (1.6%) Zopiclon 12 (12.5%)
Diazepam 1 (0.5%) Zolpidem 5 (5.2%)

Nitrazepam 4 (4.2%)
Lormetazepam 1 (1.0%)

As-needed (250) As-needed (111)
Oxazepam 183 (73.2%) Temazepam 59 (53.2%)
Lorazepam 59 (23.6%) Midazolam 43 (38.7%)
Diazepam 8 (3.2%) Zolpidem 5 (4.5%)

Zopiclon 3 (2.7%)
Nitrazepam 1 (0.9%)

23.6%) (Table 2). Temazepam is the most fre-
quently prescribed hypnotic BZRA (continuous use:
60.4%; as-needed use: 53.2%). The most frequently
used non-recommended BZRA is the hypnotic
midazolam, accounting for 16.7% of continuous pre-
scriptions and 38.7% of as-needed prescriptions.

In residents who use BZRAs on a continuous basis
as well as on an as-needed basis, the same generic
agent is used in 96 out of 100 (96%) anxiolytic
prescriptions and 11 out of 12 (91.7%) hypnotic pre-
scriptions (Table 3).

BZRA use and registered symptoms

Registered symptoms, i.e., potential indications,
are lacking for 62 out of 282 (22.0%) continuous
BZRA prescriptions and for 11 out of 192 (5.7%)
as-needed BZRA prescriptions (Table 4). Among res-
idents using anxiolytics, anxiety was registered as a
symptom for 24.3% of the continuous prescriptions
that included registered symptoms and for 33.1%
of the as-needed prescriptions. Aggression/agitation
was registered more frequently as a symptom: for

75.7% of the continuous anxiolytic prescriptions and
for 75.2% of the as-needed prescriptions.

Prescriptions of hypnotics are mainly for primary
insomnia (69.4% of the continuous prescriptions
and 48.3% of the as-needed prescriptions), followed
by nighttime agitation (40.3% of the continuous
prescriptions and 26.7% of the as-needed prescrip-
tions). Aggression/agitation was registered relatively
frequently (28.3%) for as-needed hypnotic pre-
scriptions. This symptom is the most frequently
registered one for midazolam prescriptions: 50.0%
of continuous prescriptions and 53.8% of as-needed
prescriptions.

Appropriateness of continuous BZRA use:
Indication, dosage, duration and evaluation

A fully appropriate indication, according to the
guidelines, is present in 35 out of 186 (19.0%) con-
tinuous anxiolytic prescriptions and 43 out of 96
(44.8%) continuous hypnotic prescriptions. In these
cases, a preferred anxiolytic BZRA was prescribed
for anxiety and a preferred hypnotic BZRA was
prescribed for primary insomnia. None of these pre-
scriptions are fully appropriate for the complete set
of criteria, which also includes dosage, duration, and
evaluation apart from indication (Table 5).

Dosage is fully appropriate for 77.1% of the pre-
scribed anxiolytics and 93.0% of the prescribed
hypnotics. The duration of treatment is least appro-
priate; none of the anxiolytics and only 16.3% of
the hypnotics were prescribed for a fully appropriate
period, i.e., ≤2 weeks. Overall, the median duration
of use is 321 days (range 57–1,567) for anxiolytics
and 216 days (range 1–1,566) for hypnotics during
the stay at the nursing home. The effect of the pre-
scribed BZRA was evaluated within 2 weeks of the
starting date for 30.8% of the anxiolytics and 43.5%
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Table 3
BZRAs prescribed in individuals with both continuous and as-needed BZRA use

Anxiolytics: continuous + as-needed (100) Hypnotics: continuous + as-needed (12)

Oxazepam continuous + as-needed 72 (72.0%) Temazepam continuous + as-needed 7 (58.3%)
Lorazepam continuous + as-needed 24 (24.0%) Midazolam continuous + as-needed 4 (33.3%)
Lorazepam continuous + oxazepam as-needed 3 (3.0%) Temazepam continuous + midazolam as-needed 1 (8.3%)
Diazepam continuous + oxazepam as-needed 1 (1.0%)
Same BZRA for continuous + as-needed use 96 (96.0%) Same BZRA for continuous + as-needed use 11 (91.7%)

Table 4
Registered symptoms related to prescriptions for continuous and as-needed use of anxiolytic and hypnotic BZRAs∗

Registered symptoms – n (%)

Behavioral and psychological symptoms of dementia Other symptoms

Depressive Anxiety Psychotic Agitation/ Nighttime Primary Epilepsy Sedation Palliative
symptoms symptoms aggression agitation insomnia (procedure) care

Continuous
Anxiolytics (148)

missing: 38 (20.4%)
13 (8.8%) 36 (24.3%) 2 (1.4%) 112 (75.7%) 12 (8.1%) 15 (10.1%)

Hypnotics (72)
missing: 24 (25.0%)

1 (1.4%) 5 (6.9%) 1 (1.4%) 10 (13.9%) 29 (40.3%) 50 (69.4%)

Midazolam (14)
missing: 2 (12.5%)

1 (7.1%) 3 (21.4%) 7 (50.0%) 4 (28.6%) 5 (35.7%)

As-needed†
Anxiolytics (121)

missing: 7 (5.5%)
3 (2.5%) 40 (33.1%) 4 (3.3%) 91 (75.2%) 17 (14.0%) 7 (5.8%) 5 (4.1%) 4 (3.3%)

Hypnotics (60)
missing: 4 (6.3%)

6 (10.0%) 1 (1.7%) 17 (28.3%) 16 (26.7%) 29 (48.3%) 3 (5.0%) 6 (10.0%) 2 (3.3%)

Midazolam (26)
missing: 1 (3.7%)

3 (11.5%) 1 (3.8%) 14 (53.8%) 3 (11.5%) 3 (11.5%) 6 (23.1%) 2 (7.7%)

∗Registered symptoms are lacking for 62 continuous BZRA prescriptions and for 11 as-needed BZRA prescriptions. The numbers and
percentages in the table refer to BZRA prescriptions for which symptoms were registered in the health record. †Information on symptoms
in relation to as-needed prescriptions was only available from the PDT study.

Table 5
Appropriateness of dosage, duration, and evaluation of continuous prescriptions of anxiolytic and hypnotic BZRAs which have a fully

appropriate indication according to the guidelines

Appropriateness Anxiolytics (35∗) Hypnotics (43†)

Dosage Within recommended dosage or dosage range 27 (77.1%) 40 (93.0%)
Below recommended dosage or dosage range 0 (0.0%) 0 (0.0%)
Above recommended dosage or dosage range 8 (22.9%) 3 (7.0%)

Duration ≤ 2 weeks 0 (0.0%) 7 (16.3%)
2–4 weeks 0 (0.0%) 1 (2.3%)
> 4 weeks 35 (100.0%) 35 (81.4%)

Evaluation ≤ 2 weeks ago‡ 6‡ (27.3%) 6‡ (30.3%)
≤ 2 weeks after starting date§ 4§(30.8%) 10§(43.5%)
2–4 weeks ago‡ 4‡ (18.2%) 0‡ (0.0%)
2–4 weeks after starting date§ 0§(0.0%) 2§(8.7%)
> 4 weeks ago‡ 12‡ (54.5%) 14‡ (70.0%)
> 4 weeks after starting date§ 9§(69.2%) 11§(47.8%)

All items combined Fully appropriate for all items 0 (0.0%) 0 (0.0%)

∗Indication fully appropriate for 35 out of 186 (19.0%) prescriptions. †indication fully appropriate for 43 out of 96 (44.8%) prescriptions.
‡PDT study. §RID study. Green: fully appropriate; yellow: partially appropriate; red: inappropriate.

of the hypnotics (RID); and within the last 2 weeks for
27.3% of the anxiolytics and 30.3% of the hypnotics
(PDT).

Comparable scores for appropriateness are found
for the other continuous BZRA prescriptions, which
are not fully appropriate with regard to indication
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(Supplementary Table 1 shows the results for all of
the continuous BZRA prescriptions).

DISCUSSION

Main findings

The estimated prevalence of BZRA users among
Dutch nursing home residents with dementia is
39.2%, with 22.9% of the residents using BZRAs on a
continuous basis and an additional 16.3% using them
only on an as-needed basis. The combination of a pre-
ferred BZRA with an appropriate indication is found
for 19.0% of the continuous anxiolytic prescriptions
and 44.8% of the hypnotic prescriptions. Inappropri-
ate prescriptions of anxiolytic BZRAs mainly occur
in residents exhibiting agitation and aggression, while
inappropriate use of hypnotic BZRAs is predomi-
nantly found in residents with nighttime agitation and
to a lesser degree—in the case of as-needed use—in
residents with agitation and aggression. Even in case
of appropriate indications, none of the continuous
BZRA prescriptions is fully in accordance with the
guidelines. This finding can be mainly attributed to
long-term use and a lack of timely evaluation.

Prevalence of BZRA use

Despite the growing restrictiveness of guidelines
with regard to prescribing BZRAs, overall BZRA use
among nursing home residents with dementia in the
two analyzed studies does not appear to be less fre-
quent than BZRA use reported in previous studies.
The prevalence of continuous BZRA use in our study
(22.9%) falls within the estimated range of 20%–25%
in 2013: in that period a Canadian study reported
a prevalence of 17% for benzodiazepine use, not
including the Z-drugs, and a Swedish study reported a
prevalence of 29% for the combined use of anxiolyt-
ics and hypnotics, including non-BZRA hypnotics
such as melatonin [3, 4]. At the level of pharmaco-
logical subgroup, the prevalence of anxiolytic BZRA
use (16.7%) falls within the range of prevalence val-
ues reported for the period 2003–2013 (12%–21%)
[4, 20–22]. For the complete therapeutic subgroup
of hypnotics-sedatives (N05C), which also includes
melatonin receptor agonists, the estimated prevalence
(14.0%) also falls within the range of earlier reported
prevalence values (13%–21%) [4, 20–22].

Few studies have so far reported on the as-needed
use of BZRAs in nursing home residents with demen-
tia. In our study, an additional 16.3% of the residents

uses a BZRA only on an as-needed basis; 13.2% use
an anxiolytic BZRA and 8.7% use a hypnotic BZRA
only on an as-needed basis. These values fall within
the wide range (5%–31%) of as-needed use observed
among nursing home residents in general [23–25].
A study from the UK specifically reported on as-
needed use of benzodiazepines, excluding Z-drugs,
in residents with dementia and found a prevalence of
5.4% [26]. Although the number of benzodiazepine
users in this UK study is small (n = 38), an esti-
mated 50% of as-needed prescriptions were actually
administered and for some users the frequency of
use was almost daily. We were unable to obtain
any information on the actual administration of as-
needed BZRA prescriptions in our study. As-needed
prescriptions may contribute to inappropriate use as
a result of unclear instructions [27]. In addition,
frequent use of as-needed prescriptions may raise
BZRA-related risks, such as falls [28]. As-needed
use may especially pose a risk of overexposure to
BZRAs in residents who already use BZRAs on a
continuous basis (12.4% of the residents in our study).
This risk also applies to residents who have been
prescribed both a continuous anxiolytic prescription
and a continuous hypnotic prescription (2.7% in our
study).

Appropriateness of BZRA use

BZRA prescriptions that do not follow the guide-
lines are an indicator of BZRA overuse and avoidable
BZRA-related risks. In our study, most prescribed
BZRAs are not used for the indications mentioned
in the relevant guidelines. Anxiety was recorded as a
symptom for only 19.0% of the continuous anxiolytic
prescriptions and primary insomnia for only 44.8% of
the hypnotic prescriptions. These figures could have
been underestimated, as no description of symptoms
could be found in the health records of 20% and 25%
of the residents with these respective prescriptions.

A striking observation is that agitation/aggression
is the most frequently described symptom in residents
using an anxiolytic BZRA, despite being considered
an inappropriate indication according to the current
Dutch guideline. The same issue applies to the use
of hypnotic BZRAs in cases of nighttime agitation
and daytime agitation/aggression. We also observed
that in cases of as-needed prescriptions, the descrip-
tions of symptoms and instructions seldom refer to
exceptional, well-circumscribed situations such as
emergency situations entailing a significant risk of
harm or situations requiring sedation before initiat-
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ing a particular procedure, such as tooth extraction.
In the aforementioned cases, the health charts did not
list concurrent disorders as alternative indications for
BZRA prescriptions, whether or not these prescrip-
tions were off-label.

In addition, we observed an unexpectedly high
frequency of off-label use of the hypnotic midazo-
lam, constituting 16.8% of the continuous hypnotic
prescriptions and 38.7% of the as-needed hypnotic
prescriptions. Off-label use of midazolam is espe-
cially observed in the context of agitation/aggression,
nighttime agitation, and anxiety. Studies on efficacy
and safety of midazolam in persons with psychologi-
cal and behavioral symptoms of dementia are lacking.

None of the continuous BZRA prescriptions with
appropriate indications are fully appropriate for all
other studied aspects, i.e., dosage, duration of use
and timely evaluation. Of the anxiolytic and hypnotic
BZRAs, 22.9% and 7.0%, respectively, are dosed
above the recommended range. The duration of use
of all anxiolytic BZRAs and 81.4% of the hypnotic
BZRAs is longer than 4 weeks, with median values
of 10.5 months for anxiolytics and 7 months for hyp-
notics. Evaluations of the effects of BZRAs within the
first 2 weeks following the starting date took place
for only 30.8% of the anxiolytic prescriptions and
43.5% of the hypnotic prescriptions. The low adher-
ence to the recommended duration of use is in line
with the findings of previous studies on the appro-
priateness of psychotropic drugs use. In the Dutch
PROPER-I study, conducted in 2012, 9.4% of the pre-
scribed anxiolytics and 31.6% of the hypnotics were
used by nursing home residents with dementia for an
appropriate period of time [29]. In addition, the Bel-
gian COME-ON-study, conducted in 2015, found that
only 1.7% of the overall BZRA prescriptions admin-
istered to the general nursing home population had a
maximum duration of use of 4 weeks [25].

Implications

There appears to be ample room for improving
appropriate prescribing of both anxiolytic and hyp-
notic BZRAs, according to the current guidelines.
Despite a lack of scientific evidence for BZRA use
in residents with psychological and behavioral symp-
toms of dementia and the prevailing notion that their
efficacy declines in the long term, BZRAs, especially
the anxiolytic ones, are still widely used and their use
greatly exceeds the recommended maximum duration
of 2–4 weeks.

The questions raised by these findings are as fol-
lows: What are the factors underlying the continued
prescription of BZRAs beyond the recommendations
in the guidelines? What are the prescribers’ expecta-
tions regarding their efficacy and safety? Are these
expectations being influenced by individual expe-
riences? In light of these questions, a randomized
placebo-controlled trial on the discontinuation of
BZRAs could provide relevant information on the
efficacy and safety of BZRAs, especially given that
fluctuations in psychological and behavioral symp-
toms could potentially be erroneously ascribed to the
use or discontinuation of BZRAs. Community-based
controlled trials in older persons have shown that
tapered BZRA withdrawal is feasible and appears to
be safe [30, 31].

A further question is whether the decision to pre-
scribe and continue BZRAs is a more pragmatic one,
driven, for example, by limited time and resources
for non-pharmacological interventions, and by expe-
rienced pressure to prescribe [32, 33]. Previous
studies on deprescribing and reducing inappropri-
ate psychotropic drugs in nursing home residents
have entailed interventions like screening tools,
team rounds, involvement of residents and relatives,
staff education, and multi-strategic and interdisci-
plinary programs that included medication audits and
reviews. Their findings indicate a decrease in use of
21%–28% for BZRAs in general and of 23%–40%
specifically for anxiolytics [25, 34, 35]. This raises
the question whether there is a lack of implementation
of such interventions or whether their implementa-
tion has limited success in the long term. Little is
known about the considerations of physicians and
nurses related to prescribing and use of both continu-
ous and as-needed BZRAs in nursing home residents
with dementia. Further exploration of these con-
siderations could contribute to the development of
new approaches and tools to support physicians and
nurses in appropriate prescribing and administering
of BZRAs.

Strengths and limitations

One of the strengths of this evaluative study, which
is based on current guidelines, is the large and rep-
resentative sample of nursing home residents with
dementia. Because medication is administered under
the supervision of nursing staff, the prevalence of
the evaluated continuous BZRA prescriptions reflects
actual BZRA use. In addition to assessing continuous
BZRA use, we also assessed BZRA prescriptions on
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an as-needed basis. We conducted an extensive eval-
uation of BZRA prescriptions in relation to registered
psychological and behavioral symptoms and—in the
case of continuous BZRA prescriptions— to other
aspects of appropriateness.

A limitation related to the study’s cross-sectional
design is that short-term prescriptions may be
underrepresented. Because we conducted a post-hoc
analysis of the results of two previous studies, we
were unable to estimate a period prevalence, which
would have included such short-term prescriptions.
In addition, an evaluation of the appropriateness of
prescribing is dependent on the quality of reporting
in residents’ health records. Underreporting may lead
to the underestimation of appropriateness. Because
the moment of evaluation was assessed in different
ways in the two original studies, we were unable to
combine the data for this item.

CONCLUSIONS

Despite a lack of scientific evidence for BZRA use
in nursing home residents with dementia and guide-
lines recommending restraint in prescribing BZRAs,
we observe a persistently high prevalence of BZRA
use. A large proportion of these BZRA prescriptions,
both anxiolytic and hypnotic, do not follow the guide-
lines with regard to indications, greatly exceed the
recommended maximum duration of use and are not
evaluated in a timely manner. Further exploration of
factors leading to continued BZRA prescribing and
use beyond the recommendations in the guidelines,
both on continuous and as-needed basis, is required.
In the light of our findings, we call for renewed
attention to appropriate prescribing of BZRAs and
deprescribing in case of inappropriate, long-term use.
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