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Introduction
Benzodiazepine (BZD) anxiolytics are commonly used to treat many mental
disorders and neurological diseases. In particular, they are prescribed for anxiety
symptoms caused by mood and anxiety disorders worldwide.1 Previous research
has demonstrated the short-term efficacy of BZDs for generalized anxiety
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Purpose: Benzodiazepines (BZDs) are prescribed to treat psychiatric diseases. However,
many guidelines recommend limiting the use of BZDs because of side effects and lack of
evidence regarding long-term efficacy. Moreover, reducing BZDs’ use is difficult because of
dependency and the severity of withdrawal symptoms. The efficacy of cognitive behavioral
therapy (CBT) for mood and anxiety disorders has been demonstrated. However, there is
scant evidence that CBT has effectively reduced BZDs use, especially in Japan, where the
BZDs prescription rate is high. Therefore, we sought to examine the impact of CBT on
reducing BZDs use in a Japanese psychiatric setting.
Patients and Methods: Participants were outpatients with mood and anxiety disorders who
were prescribed BZD anxiolytics. We retrospectively reviewed changes in BZD anxiolytics
prescription dosages during CBT (66 patients; mean number of CBT sessions, 14.6) from our
hospital record between April 2015 and September 2017. We checked prescriptions at four
time points: at first interview for judging adaptation of CBT (baseline), at the first CBT
session, at the last CBT session, and 3 months after the last CBT session.
Results: A total of 13 of 66 patients discontinued BZD anxiolytics during CBT, and 21 of 66
reduced their prescribed dosage by 50%. The association between discontinuation and dosereduction and assessment period was modeled simultaneously using Bayesian hierarchical
hurdle model. Results from the modeling showed a significant discontinuation at post-CBT
and at 3 months post-CBT session compared to baseline (estimated median odds ratio [OR]
post-CBT = 9.79 [95% CI: 4.65–20.45]; OR at 3 months post-CBT = 11.53 [95% CI:
6.06–22.33]). Moreover, a significant dose reduction was observed post-intervention (esti
mated median relative risk = 0.845 [95% CI: 0.729–0.982]), with a median reduction of
1.7 mg (diazepam conversion) in BZD use.
Conclusion: Our results suggest that CBT possibly aids in reducing and discontinuing BZD
anxiolytics use for Japanese patients.
Keywords: psychiatric diseases, depression, acquired dependency, discontinuation
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disorder, panic disorder, and insomnia.2–4 However,
guidelines do not recommend prescribing BZDs as a firstline treatment for anxiety disorders. Rather, BZDs should
only be used for short-term treatment owing to the risk of
dependency, memory impairment, and daytime
drowsiness.5,6 Nevertheless, the use of BZD anxiolytics
is often prolonged due to the chronic nature of anxiety,
dependency, and severity of withdrawal symptoms.
Although present guidelines do not recommend BZD
anxiolytics for depressive disorders, BZD anxiolytics
have been extensively prescribed for patients with
depressive disorders worldwide.7,8 Moreover, BZD
anxiolytics are considered as avoidance and, as such,
are not recommended during exposure therapy as they
contribute to disease worsening.
BZD anxiolytics are used frequently in Japan. For
instance, BZD anxiolytics consumption, expressed in
a defined daily dose (DDD) for statistical purposes
(S-DDD), is the second highest (24 S-DDD/1000 inhabi
tants/day) in Asia after Iran (27 S-DDD/1000 inhabitants/
day).9 In addition, Nakagawa et al (2015) have reported
that Japanese psychiatrists tend to prescribe BZD anxioly
tics for milder mood disorders than do psychiatrists in the
United States.10 The usual approach for discontinuing the
use of long-term BZDs involves a tapered discontinuation;
however, it is not particularly effective for achieving longterm discontinuation when the tapered discontinuation is
used alone.11–15
Cognitive behavioral therapy (CBT) is effective for the
treatment of many psychiatric disorders, including anxiety
disorders.16 CBT is typically conceptualized as a shortterm skill-focused therapy aimed at modifying maladap
tive emotional responses by changing patient thoughts,
behaviors, or both. However, few studies have investigated
whether CBT is helpful in reducing the use of BZD
anxiolytics.17,18 In Japan, relevant evidence is lacking, as
CBT is used less commonly than in Western countries.
Therefore, we conducted a retrospective observational
research study in a national psychiatric hospital in Japan.
In the hospital, CBT is used to treat psychiatric diseases.
Our primary aim was to examine whether CBT would
affect the discontinuation or dose-reduction of BZD anxio
lytics. We compared the BZD anxiolytics prescription dose
before and after the CBT session. Our secondary aim was
to examine the prescription of other drugs, antidepressants,
hypnotics and, antipsychotics. Moreover, we investigated
factors affecting changes in the prescription dose.
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Patients and Methods
Setting and Procedures
We conducted this research following the principles out
lined in the Declaration of Helsinki. Owing to the retro
spective nature of the study, the need for informed
consent was waived. However, we disclosed details
regarding the study on our website, and all participants
were offered the opportunity to opt out of the study. This
study was approved by the Institutional Review Board at
the National Center of Neurology and Psychiatry
(NCNP). The NCNP is a leading hospital in the field of
psychiatry and neurology in Japan and treats both inpa
tients and outpatients, including provision of secondary
and tertiary treatments. For this study, a retrospective
examination of outpatients referred to the CBT depart
ment was performed. Outpatients were referred from
other departments in our hospital (psychiatry, neurology,
and child neurology departments) or other mental hospi
tals and clinics. In their first interview with psychiatrists
in our department, referred patients were assessed
regarding whether CBT was appropriate for them. We
provided CBT to most referred patients; however,
patients with low motivation to participate in CBT,
those with severe intellectual disabilities, or those with
strong suicidal ideation were not well suited for CBT and
were therefore excluded. If the patient was deemed sui
table for CBT, then CBT was scheduled. However, sev
eral weeks were usually needed until starting CBT after
the first interview.
The present investigation included referred outpatients
who were treated between April 2015 and
September 2017. We included individuals with mood
and anxiety disorders (disorders described in F3 and F4
of the International Statistical Classification of Diseases
and Related Health Problems, tenth revision [ICD-10])
who were regularly prescribed BZD anxiolytics and
were treated with individual CBT.19 We excluded patients
who were prescribed BZD anxiolytics only as required
because it was difficult to accurately calculate the dosage
of BZD anxiolytics per day. We subsequently checked
prescriptions at four time points based on hospital
records: at first interview for judging adaptation of CBT
(baseline), at the first CBT session, at the last CBT ses
sion, and 3 months after the last CBT session. Ultimately,
we only included patients where there was available
information related to prescriptions at the first and last
CBT sessions.
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Treatment
CBT was provided in our department and comprised the
following basic components: psychoeducation, selfmonitoring, cognitive restructuring by identifying and
challenging emotion-provoking thoughts, systematic expo
sure to feared situations or stimuli, and practicing pro
blem-solving to cope with anticipated challenges. CBT
has a structured format, consisting of weekly sessions for
8–16 weeks. More specifically, exposure and response
prevention and cognitive processing therapy were used
for patients with obsessive-compulsive disorders and posttraumatic stress disorders, respectively.20,21 Patients with
more than two diagnoses, such as panic and mood disor
ders, have largely undergone a unified protocol of the
transdiagnostic treatment for emotional disorders.22
CBT was implemented by trained psychologists and
psychiatrists in our department. Group supervisions helped
maintain the quality of the CBT sessions. The group super
visions were provided twice weekly by experienced psy
chiatrists and psychologists who were trained in the United
States.

Data Collection
To determine the prescribed dose of BZD anxiolytics, we
employed a psychotropic dose equivalence table.23 To
measure drug consumption, DDDs were based on the
method of the World Health Organization’s (WHO)
Collaborative Center for Drug Statistics Methodology,
which is used worldwide. However, the WHO warns that
DDDs cannot be used as a measure of dose equivalence, as
DDD estimations differ among drugs.24 Although some
psychotropic dose equivalence tables exist, there are racial
differences in pharmacodynamics, and some psychotropic
drugs are only used in Japan. Therefore, we selected
Inada’s dose equivalence table, which has been used gen
erally for Japanese clinicians and researchers, for organiz
ing our data.23
We collected medication data from hospital records,
including data concerning the use of BZD anxiolytics,
hypnotics, antidepressants, and antipsychotics. Although
some patients with mood and anxiety disorders use mood
stabilizers, there are no dose equivalence tables for mood
stabilizers; thus, we did not collect data for these drugs.
Furthermore, ramelteon and suvorexant, which are not
BZD hypnotics, have been available since 2010 and 2014
in Japan, respectively. However, no comparative doubleblind studies with other hypnotics have been reported in
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Japan; thus, they are not included in the dose equivalence
table, and we did not collect data for these drugs.
We collected the following patient characteristics from
medical records: age, sex, education, employment, family
living situation, main diagnosis (determined by our trained
psychiatrists at the first interview using the Diagnostic and
Statistical Manual of Mental Disorders-5, and subse
quently checked by other psychiatrists during our regular
conferences), disease duration, Beck Depression Inventory
(BDI) score at baseline, State-Trait Anxiety Inventory
(STAI) score at baseline, CBT protocol, the number of
CBT sessions, the duration of CBT sessions, and attitude
toward reducing BZD anxiolytics.

Statistical methods
To estimate the effect of CBT on discontinuation or dosereduction, we compared the prescription-dose at baseline
with that after CBT or at follow-up (3 months post-CBT)
using a Bayesian hierarchical hurdle regression model.
The prescription-dose distribution was expected to be
a skewed, non-normal distribution, with values generally
concentrated at zero or low dose. Estimates of the gamma
and log-normal mixed regression model were compared
using information criteria, such as the widely applicable
information criterion (WAIC). To compare the baseline
and each time point (post-CBT or follow-up), the time
point was input into the model as a categorical variable,
and estimation was performed using a hierarchical model
in which the participants’ IDs were set as random effects.
We assumed a different mechanism for discontinuation
or dose reduction; generally, discontinuation occurs based
on the careful clinical judgment after a certain low-dose
period, rather than a gradual linear reduction as a function
of time. Dose reduction is expected to decrease gradually.
Thus, we assumed a model that simultaneously estimates
a binary outcome logistic model, such as whether
a threshold is exceeded, as well as a model that explains
the linear relationship between outcomes and explanatory
variables for samples that exceed the threshold (hurdle).
Furthermore, we estimated whether the prescription-dose
was zero or not as a withdrawal effect and a change in the
prescription amount as a reduction effect. Bayesian hier
archical hurdle regression models were estimated for the
prescription dose of BZD anxiolytics, antidepressants, and
hypnotics. We included sex and age into the model as
covariates.
Markov chain Monte Carlo (MCMC) estimation was
applied to the model with default non-informative priors
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using brms package in R for Bayesian regression models
based on Stan package.25 We used four chains and per
formed sampling for each chain 2000 times. We set
a 1000-times burn-in duration and obtained 4000 samples
in the four chains. Convergence criteria for MCMC were
set at <1.05 R-hat, which was calculated assuming that
a mode of a posterior distribution was a point estimate and
that a 95% confidence interval (CI) was an interval
estimate.
We also applied logistic regression to explore factors
related to BZD anxiolytics discontinuation during CBT
intervention. Factors were possible covariates, including,
age, sex, baseline anxiety level (assessed by STAI-S),
treatment model (transdiagnostic CBT or diagnosisspecific CBT), number of session, pre-CBT intention for
dose-reduction regarding medication, presence of prescrip
tion of antidepressant at baseline, presence of prescription
of hypnotics at baseline, presence of post-CBT reduction
of antidepressant, presence of post-CBT reduction of
hypnotics.

Results
From April 2015 to September 2017, a total of 482 out
patients were referred to our hospital for CBT. There were
160 patients who were diagnosed with mood and anxiety
disorders and who were regularly prescribed BZD anxio
lytics. Ninety-one of 160 patients were treated with indi
vidual CBT, of whom prescription information was
available for 66 patients. We included these patients for
analysis, but we could not obtain the prescriptions for 3
months post-CBT from 13 patients. The baseline charac
teristics of participants are shown in Table 1.
The mean time between the first interview and first
CBT session (waiting period) and the mean CBT session
duration (treatment period) were 66.5 days and 128.5 days,
respectively. The doses of BZD anxiolytics, expressed in
diazepam conversion, as calculated by the dose equiva
lence table, were 6.15 ± 4.5, 5.85 ± 4.5, 4.15 ± 4.4, and 3.3
± 5.1 mg (median ± quartile deviation) at the first inter
view, first CBT session, last CBT session, and at followup, respectively (Table 2). Of 66 patients, 13 discontinued
BZD anxiolytics use during CBT, and 21 reduced their
BZD anxiolytics use by 50%.
The Bayesian model estimations were appropriate, as
all models reached predefined convergence criteria with
R-hat in the MCMC estimation. As a result of the model
comparison in the WAIC, the hierarchical hurdle lognor
mal regression model was selected for BZD anxiolytics
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Table 1 Patient Demographics, Symptom Scores at Baseline, and
Characteristics
N = 66
Age (years), mean (SD)

40.8 ± 12.6

Women (n, %)

37 (56%)

More than college degrees (n, %)
Employed (n, %)

33 (50%)
23 (35%)

Family living together (n, %)

61 (92%)

Our hospital’s patients (n, %)

59 (89%)

Primary diagnosis
Mood disorders (n, %)

25 (38%)

Anxiety disorders (n, %)

41 (62%)

Disease duration (years), mean (SD)

9.7 ± 8.9

Attitude toward reducing BZD anxiolytics (N = 49)
Positive attitude (n, %)

28 (42%)

Negative attitude (n, %)

21 (32%)

BDI score, mean (SD) (N = 48)

26.2 ± 12.5

STAI(state) score, mean (SD) (N = 49)

56.1 ± 11.4

STAI(trait) score, mean (SD) (N = 52)
CBT duration (days), mean (SD)

62.2 ± 11.3
140.3 ± 64

Number of sessions (n), mean (SD)

14.6 ± 4.8

CBT protocols
CBT tailored to the patient (n, %)

29 (44%)

Exposure and response prevention (n, %)
Cognitive processing therapy (n, %)

13 (20%)
4 (6%)

Unified protocol (n, %)

20 (30%)

Abbreviations: BDI, Beck Depression Inventory; STAI, State-Trait Anxiety
Inventory; CBT, cognitive behavioral therapy; SD, standard deviation.

and hypnotics (WAIC were 856.91 for the gamma model
and 795.83 for the lognormal model on BZD anxiolytics;
WAIC were 375.54 for the gamma model and 349.72 for
the lognormal model on hypnotics), and the hierarchical
hurdle gamma model was adopted for antidepressants
(WAIC were 1777.77 for the gamma model and 1781.45
for the lognormal model). The posterior predictive distri
bution (PPD) of each model is indicated in Figure 1; the
reflected PPD for the selected model seemed to the
observed data.

CBT Effects on the Use of BZD
Anxiolytics
Estimation from the hierarchical hurdle lognormal model
showed a significant discontinuation of BZD anxiolytics
post-CBT and at follow-up compared to baseline (esti
mated median odds ratio [OR] after CBT = 9.79 [95%
CI: 4.65–20.45]; OR at 3 months post-CBT = 11.53 [95%
CI: 6.06–22.33]), but no difference was observed in the
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Table 2 The Doses of Medication Use at the First Interview, Before CBT, After CBT, and 3 Months After CBT (Median ± Quartile
Deviation)
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N = 66

Drugs
BZD Anxiolytics

AD

HD

AP

First Interview (mg/day)
Before CBT (mg/day)

6.15 ± 4.5
5.85 ± 4.5

50.3 ± 58.6
50.3 ± 58.6

0 ± 2.5
0 ± 2.5

0 ± 42.5
0 ± 37.5

After CBT (mg/day)

4.15 ± 4.4

50.3 ± 58.4

0 ± 2.1

0 ± 20.3

3 months after CBT (mg/day)
Discontinuing drug (n, %)

3.3 ± 5.1
13 (20%)

83 ± 56.4

0 ± 2.5

0 ± 21.9

Reducing drug by 50% (n, %)

21 (32%)

Notes: As we targeted the prescription of benzodiazepine anxiolytics, some participants were not prescribed other drugs. The number of participants who were prescribed
each drug at the first interview are 48 (AD), 27 (HD), and 22 (AP) Table 2.
Abbreviations: BZD anxiolytics, benzodiazepine anxiolytics; AD, antidepressant; HD, hypnotic drug; AP, antipsychotic drug.

interval between baseline and before the intervention
(estimated median OR = 5.45 [95% CI: 0.73–15.67];
Table 3). Moreover, a significant dose reduction was
observed post-intervention (estimated median relative
risk = 0.845 [95% CI: 0.729–0.982]). Although the
point estimation for the reduction effect was on a value
reflecting the reduction, the credible interval contained
zero with high uncertainly.

CBT Effects on the Use of
Antidepressants and Hypnotics
There was no significant effect for discontinuation or dose
reduction of antidepressants and hypnotics either during
the intervention period or between the period before the
intervention up to follow-up.

Factors Associated with BZD Anxiolytics
Discontinuation
We used logistic regression to explore factors associated
with BZD anxiolytics discontinuation during CBT inter
vention. The results indicated that none of the examined
factors were significantly associated with BZD anxiolytics
discontinuation (Table 4).

Discussion
Our examination revealed a significant discontinuation of
BZD anxiolytics and reduction in their use during and
following CBT.
A previous study suggested that a high dosage of BZDs
(>5 mg/day) is an important predictor of long-term BZDs

Figure 1 Post-predictive distribution of the hurdle lognormal (or gamma) model for the prescription dose of BZD anxiolytics, antidepressants, and hypnotics. The x-axis
indicates the prescription dose, and the y-axis indicates the density of the number of people who are prescribed drugs. The blue range shows post-predictive distribution,
and the continuous line shows observed data. This figure shows that observed data of this study are in the posterior predictive distribution for the selected model.
Abbreviation: BZD, benzodiazepine.

Neuropsychiatric Disease and Treatment 2020:16

submit your manuscript | www.dovepress.com

DovePress

Powered by TCPDF (www.tcpdf.org)

2139

Dovepress

Nakajima et al

Table 3 Estimated Median and Credible Interval from Posterior
Distribution Based on Hierarchical Hurdle Lognormal (BZDs,
Hypnotics) or Gamma (Antidepressants) Regression Model
Model for

Model for Reduction
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Discontinuation
Odds Ratio [95%

Relative Risk [95%

Credible Interval]

Credible Interval]

BZDs
Before CBT

5.45

0.73

15.67

0.998

0.930

1.075

After CBT

9.79

4.65

20.45

0.845

0.729

0.983

3 months after

11.53

6.06

22.33

0.888

0.773

1.013

Before CBT

0.002

−1.807

1.801

1.005

0.901

1.120

After CBT

2.171

0.486

4.311

0.993

0.832

1.178

3 months after CBT

0.550

−1.261

2.548

0.993

0.817

1.206

Before CBT

0.541

−0.884

1.932

1.060

0.961

1.165

After CBT

0.239

−1.188

1.700

0.955

0.805

1.121

3 months after CBT

−0.114

−1.622

1.404

1.038

0.868

1.220

CBT
Antidepressants

Hypnotics

Note: Estimated values were obtained from the model adjusted for age and sex as
covariates.
Abbreviations: BZDs, benzodiazepines; CBT, cognitive behavior therapy.

use.18 In the present study, patients used higher dosages of
BZD anxiolytics (6.15 mg/day); therefore, it is possible
that dose reduction would be difficult in this cohort.
Although we expected that hypnotic use would also be
reduced during CBT, it remained unchanged. We consider
that the low prescription dose of hypnotics at baseline
(median, 0) may have affected this result. Moreover,

a more specific CBT, such as CBT for insomnia, which
is recommended for chronic insomnia, may be needed to
reduce hypnotic use.26
Our results on the discontinuation of BZD anxiolytics and
their use reduction by CBT are consistent with those of pre
vious studies that conducted CBT studies for generalized
anxiety disorder and panic disorder.17,18 However, the effect
size was different between our study and these previous stu
dies. While 13 out of 66 participants (20%) discontinued BZD
anxiolytics in our study, 23 out of 31 participants (74%) and 9
out of 16 participants (56%) discontinued BZD anxiolytics in
the studies by Gosselin et al and Otto et al, respectively. In
these previous studies, participants who wanted to cease their
BZD anxiolytics had been recruited. Moreover, the interven
tions comprised not only CBT but also the slow tapering of
BZD anxiolytics. In contrast, in our study, not all participants
had a desire to discontinue their medicines, and the decision to
reduce BZD anxiolytics was left to the prescribing doctor and
participants. These reasons might explain the smaller effect
size observed in our study compared to that in the previous
studies. However, our findings are useful and indicate that
CBT in real-world clinical practice is also effective in reducing
the use of BZD anxiolytics and their discontinuation.
A possible explanation for the finding that participants
reduce and discontinue BZD anxiolytics during CBT and
that this reducing effect remains after the end of CBT
sessions is that they can learn how to manage their anxiety
symptoms during treatment. Otto et al (2002) indicated
that BZD anxiolytics just suppress anxiety symptoms,
and if patients reduce them, they feel anxiety again, espe
cially patients with panic disorder.27 The authors also

Table 4 Logistic Regression Analysis to Explore Factors Related to Discontinuation for BZDs
Predictors

Pre-CBT to Post-CBT

Pre-CBT to Follow-Up

95% CI

95% CI

OR

Lower Limit

Upper Limit

OR

Lower Limit

Upper Limit

(Intercept)
Age

−3.10
−0.03

−10.80
−0.12

3.16
0.05

−0.57
−0.08

−8.99
−0.22

7.32
0.01

Sex

0.93

−0.92

3.13

1.43

−0.75

4.07

Pre State Anxiety (STAI-S)
Treatment type

0.04
0.59

−0.03
−1.56

0.14
2.86

0.06
2.57

−0.04
−0.37

0.19
6.46

Number of CBT sessions

−0.13

−0.41

0.13

−0.15

−0.51

0.16

Intention to reduce prescription dose
Presence of prescription of antidepressants pre-CBT

0.61
0.06

−1.10
−1.83

2.48
2.17

−0.49
−1.75

−3.00
−4.64

1.84
0.55

Presence of prescription of hypnotics pre-CBT

−1.00

−3.68

1.12

−2.64

−6.26

0.00

Post-CBT dose reduction of antidepressants
Post-CBT dose reduction of hypnotics

0.44
2.09

−2.12
−0.58

2.95
5.29

0.80
3.21

−2.81
−0.70

4.28
8.56

Abbreviations: BZDs, benzodiazepines; CBT, cognitive behavior therapy; STAI-S, State-Trait Anxiety Inventory-State; CI, confidence interval; OR, odds ratio.
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suggested that patients may reduce BZD anxiolytics by
managing their anxiety symptoms using core skills
acquired by CBT, including informational, cognitive, and
exposure skills. The CBT used in our study also included
these core skills; therefore, we can assume similar effects.
Dose changes in antidepressants and antipsychotics
during CBT have rarely been mentioned in previous stu
dies. During our investigation, the dosage of antidepres
sants and antipsychotics did not change. Some guidelines
mention that antidepressants and antipsychotics not only
reduce symptoms of depression and anxiety but also pre
vent relapse of symptoms.28 Therefore, clinicians tend not
to reduce or discontinue the dosage of these drugs in the
short term. This tendency may affect the unchanged
dosage of antidepressants and antipsychotics in our study.
This study has some limitations. First, we were unable
to quantify the patients’ anxiety and to determine the
reasons underlying the changes in BZD anxiolytics dose.
Second, we did not include a control group. Thus, the
precise factors underlying the reduction and discontinua
tion of BZD anxiolytics are unclear. Lastly, we gathered
data from heterogeneous patients, which has both benefits
and limitations. Therefore, we cannot categorically state
that a specific CBT effectively reduces the use of BZD
anxiolytics or that this is observed for patients with spe
cific diagnoses. Nevertheless, the present results suggest
that different patients who are prescribed BZD anxiolytics
may be able to reduce or discontinue their medicines
following individually tailored CBT. Future studies with
a unified parameter and stricter research design are needed
to examine the efficacy of CBT in reducing BZD anxioly
tics use in Japan. Despite these limitations and taking into
account that few studies have examined the relationship
between CBT and BZD anxiolytics, we consider that our
study has important clinical relevance regarding the role of
CBT in reducing BZD anxiolytics use.

Conclusion
CBT may be used to reduce the dosage of BZD anxiolytics
and discontinue their use in patients with mood and anxi
ety disorders in Japan.
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