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Abstract

Several major medical and psychiatric organizations, including the American Geriatrics Society, advise
against using benzodiazepines or nonbenzodiazepine hypnotics in older adults. Despite these recom-
mendations, benzodiazepines continue to be massively prescribed to a group with the highest risk of
serious adverse effects from these medications. This article summarizes legitimate reasons for prescribing
benzodiazepines in the elderly, serious associated risks of prescribing them, particularly when not indi-
cated, barriers physicians encounter in changing their prescription patterns, and evidence-based strategies
on how to discontinue benzodiazepines in older patients. Although more research is needed, we propose
several alternatives for treating insomnia and anxiety in older adults in primary care settings. These include
nonpharmacological approaches such as sleep restrictionesleep compression therapy and cognitive
behavioral therapy for anxiety or insomnia, and as well as alternative pharmacological agents.
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T he American Geriatrics Society (AGS)
placed benzodiazepines on a list of
medications that should be avoided

in patients over 65 years of age.1 Several major
psychiatric associations also advise against
using benzodiazepines for generalized anxiety
disorder and insomnia in the elderly.2 Despite
these recommendations, benzodiazepines
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BENZODIAZEPINE USE IN OLDER ADULTS
continue to be prescribed to a group with the
highest risk of serious adverse effects from
these medications.3 In the United States,
more than 10% of women and 6% of men
aged 65 to 80 years filled at least one prescrip-
tion for benzodiazepines in a 1-year period,
approximately one-third of them receiving
benzodiazepines for longer than 120 days in
a year.3 This widespread prescription of ben-
zodiazepines in a population for which they
are generally contraindicated has the potential
for important public health consequences
because benzodiazepine use is associated
with risk of dependence, cognitive deficits,
falls resulting in fractures, motor vehicle acci-
dents, and overall mortality.1

Primary care physicians prescribe the largest
absolute number of long-term benzodiazepines,
likely because they see the greatest number of
elderly patients.3 However, in relative numbers,
primary care physicians do not prescribe benzo-
diazepines at a higher rate than psychiatrists.4

There are several interdependent reasons why
doctors are unable to change their benzodiaze-
pine prescription patterns. Some are intrinsic
to physicians, including insufficient recognition
of adverse effects, conviction that the risk to
benefit ratio favors the latter, perceived lack of
skills and training on how to respond to
problems that occur during a taper, resource
constraints such as limited time and a resultant
decision to focus on other important medical
issues in this population, fear of jeopardizing
the doctor-patient relationship or fear of push-
back leading to patients finding other doctors,
unwillingness to question other colleagues’ pre-
scription rationales, and opinion that discontin-
uation could be too stressful for an elderly user
with a limited life expectancy.5 Other reasons
are external to physicians, such as patients’
resistance to change, health systems with insuf-
ficient reimbursement for the invested time and
effort, limited availability of psychotherapists,
absence of scheduled medication reviews, or
inability to access support from psychiatrists
in a timely fashion.5 Importantly, older adults
are a very heterogenous group because this
population ranges from 65-year-olds to cente-
narians, and not all older adults are affected
equally by the aforementioned factors. For
example, elderly patients in residential care
facilities are at a higher risk of being exposed
to benzodiazepines, and pressure from the
Mayo Clin Proc. n November 2016;91(11):1632-1639 n http://dx.do
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nursing staff to prescribe psychotropics seems
to play an important role in that setting.5 This
and other factors have likely contributed to
the prevalence of benzodiazepine use remaining
unchanged in the elderly population over the
past decade.1,6

This article reviews the literature on the
risks of prescribing benzodiazepines to older
adults, problems associated with benzodiaze-
pine use in the elderly, ways to reduce their
use, and alternatives to benzodiazepines for
anxiety and insomnia.
PRESCRIBING BENZODIAZEPINES

AGS Guidelines and Clinical Practice
In 2015, the AGS published the fourth update
of the so-called Beers criteria. These criteria are
meant to be evidence-based recommendations
by the AGS to guide decision making for pre-
scribing to elderly patients by listing medica-
tions that have an unfavorable risk to benefit
ratio. The criteria should be used to support
clinical judgment and not to prohibit the use
of the listed medications.1 The AGS recom-
mendations are intended for use in all clinical
settings for people older than 65 years in the
United States, outside of palliative or hospice
care.1 The 2015 update was authored by an
interdisciplinary panel of 13 experts in geriatric
care.1 Each published recommendation was
labeled as either “strong” or “weak” depending
on the quality of available evidence, potential
for harm, and availability of safer alternatives.1

Most of the recommendations regarding
benzodiazepine use are based on evidence of
“moderate” quality and are given with a
“strong” recommendation.1 Two notable ex-
ceptions are (1) use of benzodiazepines in
elderly patients with a history of falls and (2)
use in elderly patients who are already
receiving 2 or more drugs that act on the cen-
tral nervous system.1 The recommendation to
avoid benzodiazepines in these 2 situations is
based on “high” quality of evidence.1 An
important update in the new criteria is that
nonbenzodiazepine receptor agonists (such as
eszopiclone, zalpelon, and zolpidem) are
unambiguously to be avoided regardless of
duration of use, whereas the 2012 recommen-
dations were more permissive of their use.1

These drugs possess minimal efficacy in treat-
ing insomnia beyond acute periods measured
i.org/10.1016/j.mayocp.2016.07.024 1633
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in days and considerably increase the risk of
adverse effects, including delirium, falls, frac-
tures, and motor vehicle accidents.1

In clinical practice, insomnia and anxiety
are the most common reasons for physicians
to prescribe benzodiazepines to older
adults.3,7,8 Most studies on benzodiazepine ef-
fects for these 2 indications were conducted in
nonelderly patients, and long-term follow-up
evaluating long-term efficacy is lacking.9 In
young adults, a short course of benzodiazepine
use may be safe. In the elderly, however, even
short-term use of benzodiazepines can have
dangerous adverse effects, as discussed in the
“Complications From Benzodiazepines in the
Elderly” section. With regard to long-term
benzodiazepine use, the lack of efficacy studies
is complicated by the fact that the clinical
presentation of withdrawal from benzodiaze-
pines is associated with worsening insomnia
and exacerbated anxiety in already anxious pa-
tients.10 This situation is often erroneously
interpreted as evidence that benzodiazepines
are having beneficial effects.10 This assumption
would be analogous to interpreting withdrawal
symptoms of alcohol, a substance that acts on
the same receptors as benzodiazepines, as
evidence of the long-term benefits of alcohol
for sleep and anxiety.

Short-Acting vs Long-Acting
Benzodiazepines
The rationale used by the AGS for listing
benzodiazepines as inappropriate medications
for elderly patients is that “older adults have
increased sensitivity to benzodiazepines and
decreased metabolism of long-acting agents; in
general, all benzodiazepines increase risk of
cognitive impairment, delirium, falls, fractures,
and motor vehicle crashes in older adults.”1

The panel strongly recommends that short-
and intermediate-acting benzodiazepines be
avoided in this population.1 When benzodiaze-
pines need to be used, such as for “seizure dis-
orders, rapid eye movement sleep disorders,
benzodiazepine withdrawal, ethanol with-
drawal, severe generalized anxiety disorder,
and peri-procedural anesthesia,” long-acting
agents, such as clonazepam and diazepam,
may be appropriate.1When it comes to a choice
between long- vs short-acting benzodiazepines
for other indications, the patient and clinician
find themselves walking a tightrope. It seems
Mayo Clin Proc. n November 2016;91(
that short-acting agents are more dangerous
for falls and fractures, but because of the
decreased metabolism of long-acting benzodi-
azepines, the use of the latter will leave an
elderly patient with residual daytime sleepiness
and cognitive impairment.1,8,11

COMPLICATIONS FROM BENZODIAZEPINES
IN THE ELDERLY

Dependence
“Red flags” for an elderly patient becoming
dependent on benzodiazepines are long-term
use; rebound anxiety and insomnia on with-
drawal of the drug; strong desire to use benzo-
diazepines; driving while under the influence
of benzodiazepines; use of benzodiazepines
despite falls; use of benzodiazepines in addition
to other hypnotics; and continuing use of ben-
zodiazepines despite physicians’ recommenda-
tions to discontinue. Although these issues are
often encountered in clinical practice, the
12-month prevalence of diagnosed sedative,
hypnotic, or anxiolytic use disorder is as low
as 0.04% in this age group.12 There are several
possible explanations for such low rates of diag-
nosed anxiolytic use disorder in this popula-
tion. For example, anxiolytic use disorder may
be preferentially diagnosed in young, often anti-
social, polysubstance users, rather than elderly
iatrogenic consumers.12 Failure to diagnose,
however, likely reduces the chances that physi-
cians will recognize the problem and address it
by initiating discontinuation protocols in their
patients or that their efforts will be reflected in
reimbursement.5

Falls and Fractures
Observational studies consistently report that
benzodiazepine use is associated with a statis-
tically and clinically significant increase in risk
of falls and fractures.7-11 Benzodiazepines are
associated with falls through a number of
mechanisms, including increased reaction
time, disrupted balance and gait, sedation,
and impaired vision.7,8,11 It seems that the
risk of fractures is dose dependent and starts
at 20% of an average prescribed daily dose
(ie, at approximately 0.3 mg/d of lorazepam
or 3 mg/d of diazepam).8,9 It was estimated
that exposure to benzodiazepines increases
the risk of falling by 50%, and annual costs
of treatment for benzodiazepine-associated
11):1632-1639 n http://dx.doi.org/10.1016/j.mayocp.2016.07.024
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fall injuries in the European Union amount to
V1.8 billion.7,11 Benzodiazepines are particu-
larly strongly associated with hip fractures,
which is concerning because up to one-third
of patients with hip fracture die within a
year.7,11 Even when falls do not result in frac-
tures, they are associated with fear of further
falls and consequent limitation of daily
activities.7

Importantly, tapering benzodiazepines de-
creases the risk of falls in older patients,
although larger controlled trials are needed.11

With regard to older adults with particularly
high risk of falls and fractures, those with
osteoporosis, sensory loss (eg, decreased vision,
peripheral neuropathies), muscle weakness,
Parkinson disease, arthritis, polypharmacy,
and orthostasis, patients who frequently use
the restroom at night, and those with a history
of falls are particularly vulnerable.1,7,11 A num-
ber of clinical tools have been designed to help
identify those with a particularly high risk of
falling in the community and in the hospital.7

Future studies should address more rigorously
the effect of comorbidities and the effect of
duration of use on the risk of falls/fractures.11

Dementia and Cognitive Decline
Benzodiazepines cause short-term cognitive
deficits, particularly in memory, learning,
attention, and visuospatial ability, and they
are also associated with the development of
lasting cognitive deficits and dementia.13-15

Several studies have indicated that even after
benzodiazepines are discontinued, the cogni-
tive function of long-term users continues to
be impaired in most cognitive domains, sug-
gesting lasting and possibly irreversible cogni-
tive deficits associated with benzodiazepine
use.13,14 The overall effect sizes of such poten-
tially irreversible deficits are in the medium
range (Cohen d, �0.48) but range from large
in verbal memory (Cohen d, �1.5) to no
changes in sensory processing.14 Furthermore,
observational studies have revealed a consis-
tent association between benzodiazepine use
and dementia.15 However, it is still not
entirely clear if the association between benzo-
diazepines and dementia is causal or if benzo-
diazepines are more frequently given to
patients experiencing prodromal symptoms
of dementia, which can include anxiety. It is
clear that those with established cognitive
Mayo Clin Proc. n November 2016;91(11):1632-1639 n http://dx.do
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deficits or dementia are at a particularly high
risk of major cognitive decline with the intro-
duction of benzodiazepines.1 Finally, although
benzodiazepines may be associated with some
irreversible cognitive deficits, cognitive func-
tion after tapering nevertheless improves
substantially in long-term users.14

Mortality
Benzodiazepine use is associated with a consid-
erable increase in all-cause mortality, with
exposed patients dying at a 1.2- to 3.7-times
higher rate per year compared with unexposed
individuals.16 However, as with dementia, it
remains unclear whether this connection is
causal or whether these drugs are being pre-
scribed more frequently to patients at higher
risk of dying. Although suicide attempts by
benzodiazepine overdose are frequently seen
in clinical practice, it is currently unclear
whether prescribing benzodiazepines increases
the risk of suicide.

DISCONTINUATION OF LONG-TERM
BENZODIAZEPINE USE

Education
Educating patients about the potential risks of
long-term benzodiazepine use is the most
effective first step in tapering. A common
misperception among primary care physicians
is that convincing a patient to begin tapering
benzodiazepines takes too much time and is
unlikely to succeed.5 However, studies have
consistently found that minimal interventions
are needed to initiate a successful tapering
protocol in a large proportion of elderly
long-term benzodiazepine users. Simply giving
patients written educational materials with a
tapering plan, which requires no time on the
part of the physician, is one of the most effec-
tive strategies in discontinuing benzodiaze-
pines and is more effectivedat least as a first
stepdthan time-consuming motivational
interviewing.17,18

Tannenbaum et al17 recently developed an
8-page booklet, available online, that educates
patients on the risks of benzodiazepine use,
presents peer success stories and alternative
treatment options, describes the tapering pro-
tocol, and encourages patients to discuss
tapering with their physician (Table 1). These
investigators mailed the booklet to long-term
i.org/10.1016/j.mayocp.2016.07.024 1635
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TABLE 1. Example of a Benzodiazepine Tapering Protocola

Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday

1 and 2 Full Full Full Full Full Half Full
3 and 4 Full Half Full Half Full Half Full
5 and 6 Half Half Half Half Half Half Half
7 and 8 Half Half Half Half Half Quarter Half
9 and 10 Half Quarter Half Quarter Half Quarter Half
11 and 12 Quarter Quarter Quarter Quarter Quarter Quarter Quarter
13 and 14 Quarter Quarter Quarter Quarter Quarter 0 Quarter
15 and 16 Quarter 0 Quarter 0 Quarter 0 Quarter
17 and 18 Quarter 0 0 Quarter 0 0 Quarter
19 0 0 0 Quarter 0 0 0
20 0 0 0 0 0 Quarter 0
21 0 0 0 0 0 0 Quarter
22 0 0 0 0 0 0 0

aCells represent proportions of the initial daily dose. Full ¼ full daily dose before tapering; Half ¼ 50% of the initial dose; Quarter ¼ 25%
of the initial dose; 0 ¼ a benzodiazepine-free day.
Modified from JAMA Intern Med.17
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users and reported that 27% of the recipients
discontinued benzodiazepine use within 6
months compared with only 5% in the control
group, and an additional 11% of patients
receiving the booklets reduced their use of
benzodiazepines.17 Drawing on freely avail-
able, evidence-based protocols such as that
developed by Tannenbaum et al may help cli-
nicians overcome the common opinion that
they lack relevant skills or that their practice
is too busy to take the time to initiate a taper.

Rate of Discontinuation
Abrupt discontinuation of benzodiazepines
can induce seizures, and excessively rapid
tapers can cause rebound anxiety (ie, anxiety
levels higher than those preceding the initia-
tion of treatment), making successful tapering
unlikely. Few studies have tested the optimal
rate of discontinuation of benzodiazepines in
elderly long-term users. Anecdotal evidence
suggests that slower tapers are more successful
because they do not cause the increased
anxiety associated with benzodiazepine with-
drawal. A recent review of the literature found
that approximately 60% of patients can
become benzodiazepine free with 4-week pro-
tocols that decrease the benzodiazepine dose
by 25% every 1 to 2 weeks.19 This rate, how-
ever, may be too rapid for many patients. Tan-
nenbaum et al17 used a 22-week tapering
protocol, with minimal intervention necessary.
This protocol was developed for outpatient
Mayo Clin Proc. n November 2016;91(
settings in primary care, but it is reasonable
to consider applying it in other situations,
such as initiating a taper in a newly identified
long-term user before hospital dismissal.

Changing and Adding Medications During
a Taper
A Cochrane review by Denis et al20 in 2006
found that evidence does not support a strat-
egy that switches patients to longer-acting
benzodiazepines at the beginning of the taper.
In 2013, this review was withdrawn because it
was deemed out-of-date, but we are unaware
of any new large randomized controlled
studies or systematic reviews that either
support or refute the 2006 conclusions.

Duloxetine, sertraline, citalopram, escitalo-
pram, mirtazapine, and doxepin are antide-
pressants frequently used to treat anxiety
and/or insomnia. However, no randomized
controlled trials have addressed whether
substituting one of these agents increases taper
success rates. Randomized controlled studies
documenting clear benefits for initiating anti-
epileptic medications during benzodiazepine
tapering are also lacking. Using trazodone or
valproic acid to treat anxiety or insomnia
during a taper does not decrease withdrawal
symptoms or improve long-term success of
benzodiazepine discontinuation.21 Nonbenzo-
diazepine sedatives, such as zolpidem and
zaleplon, are associated with risks similar to
those of benzodiazepines and should not be
11):1632-1639 n http://dx.doi.org/10.1016/j.mayocp.2016.07.024
www.mayoclinicproceedings.org
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used in elderly patients as an alternative sleep
agent.1 A recent meta-analysis found no effects
of melatonin on the odds of successful benzo-
diazepine discontinuation, and no published
data are available on the role of the melatonin
receptor agonist ramelteon.22

Cognitive behavioral therapy (CBT)
should be considered during a taper because
it has been reported to be effective in the first
3 months after initiating a benzodiazepine
taper, although this effect is less obvious 6
months after initiating a taper.18 Where CBT
is available, patients having difficulties in the
initial stages of a taper may benefit from
referral (Table 2).
MANAGEMENT OF INSOMNIA AND ANXIETY
IN OLDER ADULTS

Insomnia
For older patients with insomnia, 2 nonphar-
macological approachesdsleep restrictione
sleep compression therapy and CBTdhave
strong evidence of efficacy.23 Sleep restrictione
sleep compression therapy focuses on restrict-
ing time in bed to actual time sleeping. The
patient first keeps a 2-week log of time spent
in bed and overall estimated sleeping time.23

According to Bloom et al,23 if a patient sleeps
51/2 hours but spends 81/2 hours in bed, the
time in bed should first be restricted to 51/2
to 6 hours. This period is then gradually
TABLE 2. Summary of Recommendations for Discontinua
and Anxiety in Older Adults

Discontinuing
benzodiazepines

d First inform patients about the risks o
educational materials can be effective

d Use slow tapering protocolsa

d Cognitive behavioral therapy should
d Avoid adding new psychopharmaco

benzodiazepines during a taper
Management of

insomnia

d Nonpharmacological approaches, suc
behavioral therapy for insomnia, and

d Doxepin at <6 mg/d can be safe an
d Avoid benzodiazepines, anticholiner

or barbiturates (American Geriatrics

Management of
anxiety

d Cognitive behavioral therapy is effect
d Duloxetine can be used if creatinine
d Sertraline, escitalopram, and citalopra
d Avoid benzodiazepines, paroxetine,

benzodiazepine receptor agonists, tra

aFor example, Tannenbaum et al17 developed a successful 22-week t

Mayo Clin Proc. n November 2016;91(11):1632-1639 n http://dx.do
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extended by 15- to 20-minute intervals every
5 days until optimal sleep time is achieved.23

Cognitive behavioral therapy for insomnia in-
corporates sleep education, cognitive therapy,
and behavioral interventions relying on sleep
hygiene and sleep restriction.

Of all the US Food and Drug Administra-
tion (FDA)eapproved pharmacotherapeutic
agents for insomnia, most are barbiturates,
benzodiazepines, antihistamines (eg, diphen-
hydramine, doxylamine), or benzodiazepine
receptor agonists (zolpidem, zaleplon, eszopi-
clone), all of which should be avoided in older
adults per recommendations of the AGS.1

Trazodone, a sedating antidepressant, can
cause orthostasis and lacks evidence for sus-
tained efficacy in treating insomnia.23

The antidepressants doxepin and mirtaza-
pine may be good options for treating
insomnia in elderly patients. Doxepin is an
FDA-approved medication for insomnia, and
the AGS criteria permit the use of doxepin at
dosages of less than 6 mg/d in older patients.1

At such ultralow doses, doxepin is purported
to be highly selective for H1 receptors, to
lack anticholinergic effects, and to induce sleep
effectively.1,24 In our opinion, prescribers
should continue to exert caution and monitor
for anticholinergic effects even with ultralow
doxepin doses, particularly when prescribed
to fragile older patients. Other tertiary amines,
including amitriptyline, clomipramine, and
tion of Benzodiazepine and Management of Insomnia

f benzodiazepines. Use of freely available
(Tannenbaum et al17)

be considered during a taper (Darker et al18)
logical agents or switching to longer-acting

h as sleep restrictionesleep compression, cognitive
/or sleep hygiene, should be the first line of treatment
d effective (Bostwick24)
gics, benzodiazepine receptor agonists, trazodone,
Society1)

ive in older patients with anxiety (Stanley et al25)
clearance is >30 mL/min (American Geriatrics Society1)
m may be considered, but data is lacking
tricyclic antidepressants, antihistamines, anticholinergics,
zodone, or barbiturates (American Geriatrics Society1)

apering schedule.
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imipramine, and doxepin in the higher doses
typically used for neuropathic pain, dermato-
logic conditions, and psychiatric disorders are
listed as “avoid” by the AGS because of strong
anticholinergic properties.1 Mirtazapine is a
sedating antidepressant, and the AGS criteria
do not classify it as “avoid” but rather as “use
with caution,” although the reasoning behind
this classification is not provided.1 Ramelteon
is an FDA-approved hypnotic for insomnia
that is not mentioned in the AGS criteria. It
is effective in treating initial insomnia in both
the short and long term, is not sedating, has
no abuse potential, and has a benign adverse
effect profile.23 However, although both mela-
tonin and ramelteon certainly show promise,
more robust randomized controlled trials in
older adults are needed before their efficacy
and safety profile are sufficiently understood
in this age group (Table 2).

Anxiety
With regard to nonpharmacological ap-
proaches, CBT used in primary care settings
substantially reduces worry and depressive
symptoms and improves the general mental
health of older patients with generalized anxiety
disorder.25

Use of antidepressants to treat anxiety dis-
orders in older adults is an evolving topic.
Duloxetine, a serotonin-norepinephrine reup-
take inhibitor, can be used to treat anxiety in
older adults but should be avoided if creatinine
clearance is less than 30 mL/min.1 Tricyclic an-
tidepressants (eg, amitriptyline, clomipramine,
imipramine) should be avoided.1 Although
doxepin doses of less than 6 mg are effective
for sleep without causing anticholinergic
adverse effects, such a low dose of this tricyclic
antidepressant is unfortunately not effective for
treating anxiety or depression.24 Selective sero-
tonin reuptake inhibitors (SSRIs) can be used
with caution in older adults. Sodium levels
should be closely monitored because SSRIs
can cause hyponatremia or the syndrome of
inappropriate antidiuretic hormone secretion.1

In accordance with the AGS recommendations,
clinicians should be lean prescribers of psycho-
tropics, and SSRIs should not be combined
with more than one centrally acting agent in
an elderly patient with uncomplicated depres-
sive or anxiety disorders.1 As a group, SSRIs in-
crease the risk of falls and fractures and may
Mayo Clin Proc. n November 2016;91(
even decrease bone mineral density.1,7 Impor-
tantly, the magnitude of the risk for falls and
fractures differs between various SSRI agents,
although large randomized controlled trials
quantifying this risk difference are not avail-
able. The SSRIs with strong anticholinergic
effects, such as paroxetine, have a higher risk
for falls and fractures and should be avoided
in elderly patients.1 Sertraline, escitalopram,
and citalopram, all FDA-approved and
commonly used antidepressants for treating
anxiety disorders, are not specifically
mentioned in the updated AGS criteria, and
we are not aware of randomized controlled tri-
als confirming or refuting that these specific
agents increase the risk of falls and fractures
in older adults (Table 2).
CONCLUSION
Physicians prescribing benzodiazepines to
their elderly patients should educate these pa-
tients about the risks of their benzodiazepine
use and when advisable, offer them tapering
protocols. There is increasing evidence that a
substantial proportion of long-term users can
discontinue benzodiazepines via interventions
that require minimal investment of the physi-
cian’s time. As long as benzodiazepines are
tapered gradually, their discontinuation is
safe and comfortable, and many patients can
achieve benzodiazepine abstinence. Several
alternative pharmacological and nonpharma-
cological options are available for treating
insomnia and anxiety in older adults, obvi-
ating the need for benzodiazepines in this
group.
Abbreviations and Acronyms: AGS = American Geriatrics
Society; CBT = cognitive behavioral therapy; FDA = Food
and Drug Administration; SSRI = selective serotonin
reuptake inhibitor
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