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Aim: This study aims to examine the real-world effectiveness
of education regarding clinical guidelines for psychiatric disor-
ders using ‘the Effectiveness of guidelines for dissemination
and education in psychiatric treatment (EGUIDE)’ project.

Methods: The EGUIDE project is a nationwide prospective
implementation study of two clinical practice guidelines,
i.e., the Guideline for Pharmacological Therapy of Schizo-
phrenia and the Treatment Guidelines for Major Depressive
Disorders, in Japan. Between 2016 and 2019, 782 psychiatrists
belonging to 176 hospitals with psychiatric wards participated
in the project and attended lectures on clinical practice guide-
lines. The proportions of guideline-recommended treatments in
7405 patients with schizophrenia and 3794 patients with major
depressive disorder at participating hospitals were compared
between patients under the care of psychiatrists participating
in the project and those not participating in the project. Clinical
and prescribing data on the patients discharged from April to
September each year from participating hospitals of the project
were also analyzed.

Results: The proportions of three quality indicators (antipsy-
chotic monotherapy regardless of whether other psychotro-
pics medication, antipsychotic monotherapy without other
psychotropics and no prescription of anxiolytics or hyp-
notics) for schizophrenia were higher among participating
psychiatrists than among nonparticipating psychiatrists. As
similar results were obtained in major depressive disorder,
the effectiveness of the project for the dissemination of
guideline-recommended treatment has been replicated.

Conclusion: This strategy of providing education regarding
the clinical guidelines for psychiatric disorders was effective
in improving the treatment-related behavior of psychiatrists.
The use of this education-based strategy might contribute to
resolving the mental health treatment gap.
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Evidence-based clinical practice guidelines (guidelines) are used to
help people make well-informed decisions.1 A previous meta-analysis
examining the effect of evidence-based guidelines for psychiatric dis-
orders on patient health outcomes in specialist mental health care
suggested that patients who undergo guideline-adherent treatments
report better and faster improvements than patients treated with
treatment-as-usual.2 Major guidelines for psychiatric disorders recom-
mend monotherapy with antipsychotics for schizophrenia and mon-
otherapy with antidepressants for major depressive disorder.3–10

However, it has been repeatedly reported that a substantial proportion
of patients with schizophrenia or major depressive disorder are treated
by psychotropic polypharmacy.11–17 The incidence of antipsychotic
polypharmacy has been reported to be high in Asia.13

There is a well-known gap between recommendations in clinical
guidelines and clinical practice in the real world.18–20 To address such
evidence-practice gaps, implementation strategies have been devel-
oped to incorporate guidelines into clinical practice. A systematic
review of implementation strategies for guidelines in cardiology
reported that educational outreach visits and audit and feedback were
generally effective in implementing the guidelines.21 On the other
hand, an evidence-practice gap still exists in the nationwide imple-
mentation of guidelines despite the development of effective guideline
implementation strategies.22 In psychiatry, a systematic review of
interventions to reduce antipsychotic polypharmacy showed that only
three randomized controlled trials compared effectiveness between
modest and assertive interventions in reducing antipsychotic poly-
pharmacy.23 Assertive intervention was found to be effective in one
study among patients in adult psychiatric wards and was found to be
ineffective in two studies. The review concluded that assertive inter-
ventions, rather than passive educational approaches alone, appear to
be more effective in reducing antipsychotic polypharmacy, although
the sample size was very small. Intervention by medication therapy
management programs reduced the use of inappropriate medications
among patients with dementia compared with baseline.24 However,
no multicenter prospective study has examined the improvement of
adherence to whole clinical practice guidelines of specific psychiatric
illnesses. Thus, we started the EGUIDE project in 2016 to dissemi-
nate, educate, and validate activities for psychiatric treatment guide-
lines and to continuously implement the guidelines in society. This
project seeks to implement the full content of the guidelines, such as
the recommendations for monotherapy with antipsychotics in schizo-
phrenia and monotherapy with antidepressants in major depressive
disorder. Guidelines for the treatment of schizophrenia have been
developed in various countries and have also been translated and used
in Japan. However, the available drugs, their methods of administra-
tion and the medical systems vary between Japan and other countries.
Therefore, a clinical guideline that is aligned with the medical
circumstances in Japan is needed. The clinical guidelines for major
depressive disorder10 and schizophrenia8 were first published in 2012

and 2015, respectively. For these reasons, it was desirable to establish
a system to disseminate and educate the guidelines. The EGUIDE
project has administered training lectures to psychiatrists on the
Guidelines for Pharmacological Therapy of Schizophrenia8 and
Guideline for the Treatment of Mood Disorders10,25 to increase
understanding of the guidelines and improve attitudes toward adher-
ence to the guidelines and treatment behaviors. Surveys of the
evidence-practice gaps, such as the high prevalence of polypharmacy
in schizophrenia and major depressive disorder, have also been con-
ducted.15–17,26–33 The trainings included one guideline per day, and a
total of approximately 3500 participants attended the training by
2022. High satisfaction was reported by participants in these guide-
line lectures.34,35 Comprehension of the guidelines is measured by
assessing knowledge before and after the one-day course; practice is
surveyed before and after the course once a year; and treatment
behavior is measured once a year by surveying the prescriptions of
patients discharged from hospitals participating in the project. Partici-
pation in the EGUIDE project improved knowledge of the guide-
lines36,37 and attitudes toward adherence to the guidelines;
furthermore, these effects were observed for at least 2 years.38 For
example, the rate of adhering to treatment guidelines when deciding
on the treatment policy in discussions with patients and family
increased from 34% to 60% among participating psychiatrists one
year after the lecture, and this effect was maintained at 2 years after
the lecture.

This study examined the relationship between EGUIDE training
and treatment behavior with respect to two guidelines. If participation
in EGUIDE training is found to have an effect on treatment-related
behavior, knowledge and attitudes, the guidelines could be
implemented nationwide.

Methods
Study design
This study is a multicenter prospective study. One hundred and
seventy-six medical facilities participated in the EGUIDE project
from 2016 to 2019. The psychiatrists belonging to the participating
facilities were able to choose whether to participate in the intervention
of the EGUIDE project. Prescription data at discharge and treatment
during hospitalization in patients with schizophrenia and patients with
major depressive disorder in hospitals in the EGUIDE projects were
collected. These patients’ data were divided into two groups: patients
under the care of psychiatrists who participated in the EGUIDE
project (EGUIDE (+)), and patients under the care of psychiatrists
who did not participate in the EGUIDE project (EGUIDE (�)).
The primary outcomes of this study are the treatment behaviors of
psychiatrists measured by quality indicators. Quality indicators (QIs)
were defined to measure adherence to guideline-recommended treat-
ments as described previously.15,16 The study was approved by the
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Ethics Committee of the National Center of Neurology and Psychiatry
and each participating institution. The protocol of the EGUIDE pro-
ject is registered in the University Hospital Medical Information Net-
work Registry (UMIN000022645). This study was carried out in
accordance with the World Medical Association’s Declaration of Hel-
sinki. See Supplementary Methods for details.

Participants
A total of 782 psychiatrists belonging to 176 medical facilities partici-
pated in the EGUIDE project and attended two courses about guide-
lines for schizophrenia and major depressive disorder, separately.
Participation in the EGUIDE project was voluntary among the psychi-
atrists at participating EGUIDE facilities. The demographic informa-
tion of the psychiatrists was as follows: proportion of males: 72.4%;
mean age (standard deviation): 33.7 (7.2) years; mean duration of
professional experience in psychiatry: 4.8 (6.2) years at the time
of the course. Written informed consent was obtained from each psy-
chiatrist prior to participation.

Patients were diagnosed based on DSM-5 diagnostic criteria.39

Eligible patients were individuals with schizophrenia (n = 7405) or
major depressive disorder (n = 3794) who were discharged from par-
ticipating facilities (Tables 1 and 2). We collected the medical record
information of patients at each institution with opt-out consent. See
Supplementary Methods for details.

Implementation strategy of the EGUIDE project
In the EGUIDE project, after participating in the guideline lecture,
clinicians receive instruction from certified psychiatrists who have

been trained in the EGUIDE project directly at each medical institution
(Fig. 1. Standard implementation strategy). There is a new implementa-
tion strategy in the EGUIDE project (Fig. 1, New implementation strat-
egy). See Supplementary Methods for details.

Outcomes
Quality indicators (QIs)

QIs are employed to assess and improve the quality of care in many
health care settings.40 A higher QI means that the proportion of the
recommended treatment is higher. See Tables S1. and S2 for details.

Statistical analysis
Statistical analysis was performed using SPSS version 26 (IBM
Corp., Armonk, NY). The chi-square test was used to examine the
effect of EGUIDE on QIs and to examine differences in the demo-
graphic information of patients based on the EGUIDE participation
status of their psychiatrists. As age, sex, and institution attributes in
patients have been previously reported to be associated with QIs,16,17

we performed logistic regression analysis to examine the effect of
EGUIDE on QIs after adjusting for confounding factors, age, sex,
and institution attributes in patients. General linear model analysis
was additionally performed to examine the effect of EGUIDE on the
total numbers of drugs being used in patients with schizophrenia and
patients with major depressive disorder, adjusting for confounding
factors, age, sex, and institution attributes in patients. As 15 tests
(eight SQIs in schizophrenia, five DQIs in major depressive disorder
and number of drugs in patients with schizophrenia or major depres-
sive disorder) were performed to examine the effect of participation
in the EGUIDE project, the Bonferroni correction for multiple testing

Table 1. Characteristics of the patients with schizophrenia

EGUIDE
(+)

EGUIDE
(�)

Number of patients n = 2106 n = 5299
Age, mean (SD) years 45.6 (15.4) 46.2 (15.7)
Sex, No. (%)

Male 943 (44.8) 2408 (45.4)
Female 1163 (55.2) 2891 (54.6)

Institution, No. (%)
University hospitals 863 (41.0) 1757 (33.2)
Public hospitals 663 (31.5) 2131 (40.2)
Private hospitals 580 (27.5) 1411 (26.6)

QIs, No. (%)
SQI-1: Antipsychotic monotherapy 1234 (58.6) 2849 (53.8)
SQI-2: Antipsychotic monotherapy
without other psychotropics

438 (20.8) 828 (15.6)

SQI-3: No prescription of
anxiolytics or hypnotics

793 (37.7) 1749 (33.0)

SQI-4: No prescription of
antidepressants

1929 (91.6) 4814 (90.8)

SQI-5: No prescription of mood
stabilizers or antiepileptics

1597 (75.8) 3912 (73.8)

SQI-6: Use of long-acting
injectable antipsychotic

222 (10.5) 481 (9.1)

SQI-7: Clozapine treatment 116 (5.5) 313 (5.9)
SQI-8: Modified electroconvulsive
therapy (mECT)

110 (5.2) 306 (5.8)

EGUIDE (+), patients treated by psychiatrists who participated in
the EGUIDE project; EGUIDE (�), patients treated by psychiatrists
who did not participate in the EGUIDE project; SD, standard
deviation; SQI, quality indicator of schizophrenia.

Table 2. Characteristics of the patients with major depressive
disorder

EGUIDE
(+)

EGUIDE
(�)

Number of patients n = 1176 n = 2618
Age, mean (SD) years 58.3 (17.7) 57.9 (17.9)
Sex, No. (%)

Male 421 (35.8) 906 (34.6)
Female 755 (64.2) 1712 (65.4)

Institution, No. (%)
University hospitals 677 (57.6) 1416 (54.1)
Public hospitals 235 (20.0) 764 (29.2)
Private hospitals 264 (22.4) 438 (16.7)

QIs, No. (%)
DQI-1: Antidepressant
monotherapy

755 (64.2) 1532 (58.5)

DQI-2: Antidepressant
monotherapy without other
psychotropics

124 (10.5) 175 (6.7)

DQI-3: No prescription of
anxiolytics or hypnotics

355 (30.2) 640 (24.4)

DQI-4: Cognitive behavioral
therapy

12 (1.0) 27 (1.0)

DQI-5: Modified electroconvulsive
therapy (mECT)

158 (13.4) 363 (13.9)

DQI, quality indicator of major depressive disorder; EGUIDE (+),
patients treated by psychiatrists who participated in the EGUIDE
project; EGUIDE (�), patients treated by psychiatrists who did not
participate in the EGUIDE project; SD, standard deviation.
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was used, and the level of statistical significance was set at
P < 0.0033 (0.05/15).

Results
Primary outcomes
To examine the improvement in treatment behaviors by the EGUIDE
project, we compared the QIs between the EGUIDE (+) and
EGUIDE (�) groups in patients with schizophrenia or major depres-
sive disorder. The proportions of eight SQIs and five DQIs are shown
in Tables 1 and 2. Three SQIs were higher in the EGUIDE (+) group
than in the EGUIDE (�) group: SQI-1 (antipsychotic monotherapy
regardless of whether other psychotropics medication, adjusted odds
ratio (AOR), 1.18 [95% CI, 1.07–1.31], P = 1.3 � 10�3), SQI-2
(antipsychotic monotherapy without other psychotropics, AOR, 1.42

[95% CI, 1.25–1.62], P = 1.2 � 10�7), and SQI-3 (no prescription of
anxiolytics or hypnotics, AOR, 1.24 [95% CI, 1.12–1.38],
P = 6.5 � 10�5) (Table 3). On the other hand, there was no effect of
the EGUIDE project on the remaining five SQIs among patients with
schizophrenia (Table 3).

The proportions of two DQIs were higher in the in EGUIDE (+)
group than in the EGUIDE (�) group among patients with
major depressive disorder: DQI-2 (antidepressant monotherapy
without other psychotropics, AOR, 1.63, [95% CI, 1.28–2.08],
P = 7.6 � 10�5) and DQI-3 (no prescription of anxiolytics or hyp-
notics, AOR, 1.36, [95% CI, 1.16–1.59], P = 9.8 � 10�5) (Table 4).
The proportion of DQI-1 (antidepressant monotherapy regardless of
whether other psychotropics medication) was higher in the EGUIDE
(+) group than in the EGUIDE (�) group; however, the difference
was not significant (adjusted P = 0.0055). There was no effect of the
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Fig. 1 Implementation strategy of the
EGUIDE project. MDD, major depressive
disorder; SZ, schizophrenia. The EGUIDE
project is conducting guideline training,
collecting the knowledge, attitude, and
treatment of participants, and examining
the outcomes of EGUIDE project partici-
pation (blue arrows). The certificated psy-
chiatrists of the EGUIDE project are
trained to understand the guidelines and
to share their philosophy of this project.
Participants received guideline training
and instruction (equivalent to educational
outreach visits) at each clinical institution.
EGUIDE uses one-way standard imple-
mentation strategies of guideline dissemi-
nation and validation activities (blue
arrows). Certified psychiatrists obtain
information from psychiatrists in clinical
practice (orange arrows), which is a new
implementation strategy.

Table 3. Logistic regression analysis showing the adjusted effects (odds ratios with 95% CI) on the QIs between the EGUIDE (+) and EGUIDE
(�) groups in patients with schizophrenia

QIs Unadjusted Adjusted

OR [95% CI] P-value OR [95% CI] P-value

SQI-1: Antipsychotic monotherapy 1.22 [1.10–1.35] 1.6 � 10�4 1.18 [1.07–1.31] 1.3 � 10�3

SQI-2: Antipsychotic monotherapy without other
psychotropics

1.42 [1.25–1.61] 9.6 � 10�8 1.42 [1.25–1.62] 1.2 � 10�7

SQI-3: No prescription of anxiolytics or hypnotics 1.23 [1.10–1.36] 1.4 � 10�4 1.24 [1.12–1.38] 6.5 � 10�5

SQI-4: No prescription of antidepressants 1.10 [0.92–1.31] 0.31 1.11 [0.92–1.33] 0.27
SQI-5: No prescription of mood stabilizers or
antiepileptics

1.11 [0.99–1.25] 0.074 1.10 [0.97–1.23] 0.13

SQI-6: Use of long-acting injectable antipsychotic 1.18 [1.00–1.40] 0.052 1.22 [1.03–1.44] 0.023
SQI-7: Clozapine treatment 0.93 [0.75–1.16] 0.51 0.92 [0.74–1.14] 0.44
SQI-8: Modified electroconvulsive therapy (mECT) 0.90 [0.72–1.12] 0.35 0.89 [0.71–1.12] 0.31

Confounding factors, age, sex, and type of facilities, were adjusted. Significant differences are shown in bold (P < 0.0033).
CI, confidence interval; EGUIDE (+), patients treated by psychiatrists who participated in the EGUIDE project; EGUIDE (�), patients treated by
psychiatrists who did not participate in the EGUIDE project; OR, Odds ratio; QI, quality indicator; SQI, quality indicator of schizophrenia.
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EGUIDE project on the remaining two DQIs in patients with major
depressive disorder (Table 4).

To investigate the effect of EGUIDE on total numbers of drugs
being used in patients, total numbers of drugs being used in the
EGUIDE (+) and EGUIDE (�) group were compared for both disor-
ders (Table S3). General linear model analysis was conducted to
examine the effect of EGUIDE on total numbers of drugs, and the
results showed that patients in the EGUIDE (+) groups used fewer
drugs than those in the EGUIDE (�) groups (schizophrenia:
F = 30.2, P = 4.0 � 10�8, MDD: F = 18.1, P = 2.2 � 10�5,
respectively).

Sensitivity analysis
The psychiatrists in the EGUIDE (+) group were expected to have
strong motivation to adhere to the treatment guidelines. Thus, it is
possible that the differences may exist between the pre-lecture QIs of
EGUIDE (+) psychiatrists and QIs of non-EGUIDE psychiatrists
who had never received EGUIDE lecture in this study period but only
belonged to the facilities that participated in the EGUIDE project. To
investigate this potential selection bias, we examined whether there
are differences in QIs in both schizophrenia and major depressive dis-
order (SQI-1, SQI-2, SQI-3, DQI-2, and DQI-3) between pre-
EGUIDE (+) and non-EGUIDE psychiatrists (Tables S4 and S5).
Four QIs did not differ significantly between pre-EGUIDE (+) and
non-EGUIDE; however, SQI-3 did differ significantly between groups
(no prescription of anxiolytics or hypnotics, P = 0.049) (Tables 5
and 6).

We used logistic regression analysis to examine the effects of
EGUIDE participation on QIs over time (i.e., pre-EGUIDE (+),
1-year, 2-year, and 3-year periods) after adjusting for confounding
factors, age, sex, and type of facilities. We also analyzed the effect of
time on QIs in the non-EGUIDE group. The proportion of three SQIs
in schizophrenia over the 3-year period were significantly increased in
the EGUIDE (+) group (SQI-1: antipsychotic monotherapy
regardless of whether other psychotropics medication, P = 0.015;
SQI-2: antipsychotic monotherapy without other psychotropics,
P = 2.5 � 10�4; and SQI-3: no prescription of anxiolytic or hypnotic,
P = 0.022) (Table S6 and Fig. 2). On the other hand, the proportion
of SQI-1 significantly decreased over the 3-year period and no
changes in the proportions of SQI-2 or SQI-3 were observed in non-
EGUIDE group (SQI-1: antipsychotic monotherapy regardless of
whether other psychotropics medication, P = 0.032) (Table S6 and
Fig. 2). A significant increase in the proportions of two DQIs in
major depressive disorder was observed over the 3-year period in the
EGUIDE (+) group (DQI-2: antidepressant monotherapy without
other psychotropics, P = 3.4 � 10�3 and DQI-3: no prescription of
anxiolytic or hypnotic, P = 5.4 � 10�3), while no such trend was
observed in the non-EGUIDE group (Table S7, and Fig. 3).

Discussion
In this study, we found that the proportions of antipsychotic mon-
otherapy regardless of whether other psychotropic medications were
used, antipsychotic monotherapy without other psychotropics, and no
prescription of anxiolytics or hypnotics in schizophrenia were signifi-
cantly higher in the patients treated by psychiatrists who participated

Table 4. Logistic regression analysis showing the adjusted effects (odds ratios with 95% CI) on the QIs between the EGUIDE (+) and EGUIDE
(�) groups in patients with in major depressive disorder

QIs Unadjusted Adjusted

OR [95% CI] P-value OR [95% CI] P-value

DQI-1: Antidepressant monotherapy 1.27 [1.10–1.47] 9.4 � 10�4 1.23 [1.06–1.42] 5.5 � 10�3

DQI-2: Antidepressant monotherapy without other
psychotropics

1.65 [1.29–2.09] 4.5 � 10�5 1.63 [1.28–2.08] 7.6 � 10�5

DQI-3: No prescription of anxiolytics or hypnotics 1.34 [1.15–1.56] 2.0 � 10�4 1.36 [1.16–1.59] 9.8 � 10�5

DQI-4: Cognitive behavioral therapy 0.99 [0.50–1.96] 0.98 1.08 [0.54–2.16] 0.83
DQI-5: Modified electroconvulsive therapy (mECT) 0.96 [0.79–1.18] 0.72 0.99 [0.80–1.22] 0.92

Confounding factors, age, sex, and type of facilities, were adjusted. Significant differences are shown in bold (P < 0.0033).
CI, confidence interval; DQI, quality indicator of major depressive disorder; EGUIDE (+), patients treated by psychiatrists who participated in the
EGUIDE project; EGUIDE (�), patients treated by psychiatrists who did not participate in the EGUIDE project; OR, Odds ratio; QI, quality
indicator.

Table 5. Logistic regression analysis showing the adjusted effects (odds ratios with 95% CI) of QIs in schizophrenia between the pre-EGUIDE
(+) and non-EGUIDE groups

QIs Unadjusted Adjusted

OR [95% CI] P-value OR [95% CI] P-value

SQI-1: Antipsychotic monotherapy 1.16 [1.03–1.30] 0.018 1.07 [0.94–1.22] 0.31
SQI-2: Antipsychotic monotherapy without other
psychotropics

1.15 [0.98–1.35] 0.082 1.16 [0.98–1.39] 0.089

SQI-3: No prescription of anxiolytics or hypnotics 1.14 [1.01–1.29] 0.039 1.15 [1.00–1.31] 0.049

CI, confidence interval; non-EGUIDE, patients treated by psychiatrists who did not participate in the EGUIDE project; OR, Odds ratio; pre-
EGUIDE (+), patients treated by psychiatrists who had not yet attended the EGUIDE lecture; QI, quality indicator; SQI, quality indicator of
schizophrenia. Confounding factors, age, sex, and type of facilities, were adjusted.
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in the EGUIDE project. We also found similar results that the propor-
tions of antidepressant monotherapy without other psychotropics and
no prescription of anxiolytics or hypnotics in major depressive disor-
der were significantly higher in the patients treated by psychiatrists
who participated in the EGUIDE project. These results suggested that
participation in the EGUIDE project might have an effect on adher-
ence to guidelines among psychiatrists. A systematic review of the
effectiveness of guideline implementation strategies for schizophrenia
spectrum disorders in six small studies demonstrated that it is not
possible to arrive at definitive conclusions because of the very low-
quality evidence among these studies.41 The EGUIDE project has
demonstrated the real-world effectiveness in disseminating guidelines
for schizophrenia and major depressive disorder in many psychiatric
institutions nationwide.

Higher QIs in the EGUIDE (+) group were shown; however, this
effect was found in some QIs. The reason for the discrepancy in the
effect of the EGUIDE project among QIs should be discussed. All
higher QIs in the EGUIDE (+) group were related to drug treatments,
which can be implemented without the special medical environment

of hospitals or the skills of psychiatrists. Therefore, it is conceivable
that all psychiatrists who took the EGUIDE training course could eas-
ily implement the guidelines. On the other hand, QIs that were not
affected by the EGUIDE project, such as mECT, clozapine, and cog-
nitive behavioral therapy, can only be implemented in a limited num-
ber of medical facilities. Even psychiatrists require special training
and qualifications to implement such treatments. Therefore, it is diffi-
cult to achieve a higher QI only by receiving training on the guide-
lines. The increase in the number of medical facilities where mECT,
clozapine, and cognitive-behavioral therapy can be implemented as
well as separate training on these skills for psychiatrists and an
increase in the number of psychiatrists who become qualified might
be necessary in addition to training on the guidelines. On the other
hand, the EGUIDE project was found to be equally effective on
antipsychotic or antidepressant monotherapy without other psychotro-
pics and no prescription of anxiolytics or hypnotics (SQI-2, SQI-3,
DQI-2, and DQI-3) in schizophrenia and major depressive disorder.
Furthermore, the overall number of psychotropics in the EGUIDE
(+) group was lower than that in the EGUIDE (�) group in

Table 6. Logistic regression analysis showing the adjusted effects (odds ratios with 95% CI) of QIs in major depressive disorder between the
pre-EGUIDE (+) and non-EGUIDE groups

QIs Unadjusted Adjusted

OR [95% CI] P-value OR [95% CI] P-value

DQI-2: Antidepressant monotherapy without other
psychotropics

1.47 [1.08–2.00] 0.014 1.17 [0.84–1.63] 0.34

DQI-3: No prescription of anxiolytics or hypnotics 1.16 [0.96–1.39] 0.12 1.05 [0.87–1.28] 0.60

CI, confidence interval; DQI, quality indicator of major depressive disorder; non-EGUIDE, patients treated by psychiatrists who did not participate
in the EGUIDE project; OR, odds ratio; pre-EGUIDE (+), patients treated by psychiatrists who had not yet received the EGUIDE lecture; QI,
quality indicator. Confounding factors, age, sex, and type of facilities, were adjusted.
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Fig. 2 Longitudinal changes in QI values
of patients with schizophrenia after par-
ticipating in the EGUIDE educational pro-
gram. EGUIDE (+), patients treated by
psychiatrists who participated in the
EGUIDE project; non-EGUIDE, patients
treated by psychiatrists who have never
participated in the EGUIDE project; SQI,
quality indicator of schizophrenia,
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schizophrenia and major depressive disorder. These outcomes were
common in the nonrecommendation of polypharmacy despite differ-
ences in their recommended treatments among the two guidelines,
which may have resulted in a higher learning effect of participating in
the EGUIDE project.

In a previous systematic review of existing guidelines for major
depressive disorder or bipolar disorder, it was noted that the guide-
lines themselves need to provide implementation strategies for their
recommendations.42 This study found that the improvement in the
evidence-practice gap due to educational effects was replicated not
only in the Guideline for Pharmacological Therapy of Schizophrenia
but also in major depressive disorder treatment guidelines. These
results suggest that the EGUIDE project may be a versatile and effec-
tive strategy for guideline-based practice quality improvement. There-
fore, it seems likely that the implementation strategies of the
EGUIDE project could be reflected in other guidelines to meet
the need for promoting implementation.

Gallego et al. reviewed the global and regional trends of antipsy-
chotic polypharmacy across 147 studies (published from 1970 to
2009) including one million and forty-two thousand participants
(83%) diagnosed with schizophrenia.13 The proportion of antipsy-
chotic polypharmacy was not different between decades; however,
regarding regions, the prevalence was higher in Asia and Europe than
in North America. Research on Asian Psychotropic Prescription Pat-
terns in 2016 examined the proportion of polypharmacy in patients
with schizophrenia among 15 countries and areas in Asia.43 These
data demonstrated a continued declining trend of antipsychotic poly-
pharmacy in Japan; however, Japan continued to demonstrate the
highest proportion of polypharmacy and highest dosages of psycho-
tropic prescription drugs in Asia.43 Although a polypharmacy reduc-
tion policy by the government, which reduces the reimbursement of
medical costs, was introduced in 2014 and 2016, it seems to be insuf-
ficient.43 National mental health policies based on hospitals and
financing systems might be obstacles to reducing polypharmacy in
Japan. The severity of major depressive disorder and polypharmacy

in 44 000 patients in Europe from 2001 to 2017 suggests a trend
toward polypharmacy depending on severity; however, changes in
polypharmacy over time were not reported.44 Changes in psychotropic
polypharmacy in patients with schizophrenia or major depressive dis-
order have not been reported from 2016 to 2019. A more recent study
reported no statistically significant effect of the new Japanese policies
for appropriate hypnotic use on long-term prescriptions of hyp-
notics.45 However, the proportion of antipsychotic or antidepressant
polypharmacy might have been reduced after 2016 in Japan, and the
reduction in QI values in this study could be biased.

This study has several limitations. The fundamental limitation of
this study is the lack of randomization. In the current analysis, it is
not possible to rule out that the observed changes are due to selection
bias. The psychiatrists who joined the project are expected to have
strong motivation to adhere to the treatment guidelines. Thus, it is
possible that differences in the QIs may exist even before the training
sessions. Sensitivity analysis showed that four QIs out of five QIs
before the training sessions were not different, while one QI (SQI-3,
no prescription of anxiolytics or hypnotics) in the EGUIDE (+) group
was significantly higher than that in the non-EGUIDE
group (P = 0.049). These results suggested that parts of the effect of
the EGUIDE project could be due to selection bias. As the primary
outcome is the comparison of QIs between EGUIDE (+) and
EGUIDE (�), sensitivity analysis should be performed to compare
the QIs before and after the training sessions. The proportion of QIs
tended to increase over time in the five QIs in the EGUIDE (+)
group; however, no increasing trend in the proportion of QIs was
observed in the non-EGUIDE group. These data supported the effec-
tiveness of EGUIDE in increasing the proportion of QIs; however,
further research using a randomized control design should be per-
formed to confirm these results.

It cannot be ruled out that the patient characteristics between the
EGUIDE (+) and EGUIDE (�) groups affected the results. It has
been reported that differences in age, sex and institution attributes in
patients can affect QIs.16,17 These confounding factors should be
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controlled. After controlling for these factors, significant effects of
the EGUIDE project on five QIs out of six QIs were observed, while
no significant effects were observed for one QI (DQI-1, antidepres-
sant monotherapy regardless of whether other psychotropics medica-
tion). These results suggested that parts of the effect of the EGUIDE
project could be due to confounding factors. Other possible con-
founders, such as the characteristics of participating and non-
participating psychiatrists, were not controlled in this study. Basic
sociodemographic data for the psychiatrists in the participation group
were available; however, no sociodemographic data were available for
the psychiatrists in the nonparticipation group who did not provide
consent to participate in the study. Thus, no comparison could be
made. There are limitations due to the design of this project, which
was not randomized. The results should be interpreted with caution,
and the results need to be proven in the future through randomized
controlled trials.

Comorbidity with schizophrenia or major depressive disorder
has not been evaluated. The present study focused on a single psychi-
atric diagnosis, while similar previous studies have examined a mix-
ture of various disorders. As comorbid illnesses such as substance use
disorders could have poorer prognoses, further studies considering
comorbidities are warranted. All data in this study were collected
from inpatients. Therefore, it may be difficult to fully adapt the results
to outpatients. In addition, the participants were relatively young psy-
chiatrists, and thus, the findings may not be generalizable to older
psychiatrists. The implementation effects were observed; however,
this was conducted in institutions that participated in the EGUIDE
project, and thus, the results may not be generalizable to non-
participating institutions. Moreover, many quality indicators would
cause type I error: something would be significant, even though using
the Bonferroni correction for multiple testing.

QI is an indicator of guideline-recommended treatment of the
unit of the patient group, such as a hospital, a ward and a psychia-
trist. There are certainly cases that do not follow the guidelines in
actual clinical situations, such as clozapine treatment in schizophre-
nia. For this case, the QI scores to aim for may be lower than other
QIs. A low QI score does not necessarily indicate a clinical problem,
and it is considered necessary to establish appropriate target values
for each QI. We also recently developed an individual fitness score
formula that expresses the degree to which prescribers adhere to the
guidelines for schizophrenia and major depressive disorder.46,47 An
individual fitness score could be useful to visualize the degree to
which current prescriptions conform to the guidelines for each
patient. However, there is an important limitation. When the QI or
individual fitness score is low, the cause of the low QI or individual
fitness score can be examined and individualized by the supervising
physician in actual clinical practice. A recent study published in
2023 suggested that polypharmacy is better than monotherapy
in reducing admission due to physical or cardiovascular problems in
patients with schizophrenia.48 The treatment guideline in this study
recommend monotherapy. This recommendation was based on the
systematic review of several outcomes, including adverse effects, at
the time of 2015 when the guideline was issued.8 The treatment
guideline should be revised in the near future to reflect this kind of
new evidence.

The EGUIDE project started with 22 facilities and is now
implemented in more than 280 facilities. It is expected that the partic-
ipation of psychiatrists who have not yet taken the course will lead to
more education, dissemination, and verification of its effectiveness in
actual clinical practice. The EGUIDE project revised the “Guideline
for Pharmacological Therapy of Schizophrenia 2022” based on dis-
semination, education, and validation activities. The EGUIDE project
is now in a new phase of dissemination activities by redesigning train-
ing materials to match the 2022 edition and creating new knowledge
questions, behavior questions, and QIs. The 2022 edition of the
guideline49 has been developed together with the patients, their fami-
lies, and diverse supporters and was designed to be a guideline to be

used not only by psychiatrists but also with them. The user’s point of
view should be respected in developing guidelines, as in the develop-
ment of standard medical treatment.50 However, this is only the
accomplishment of one cycle of the feedback loop; further evidence
is necessary.

Evidence will change with time, and society will change as well.
To make continuous improvements for patients, human resource
development to support this system is necessary. This study might
succeed in providing patients with guidelines that are based on clini-
cal and research work done by all psychiatrists for the benefit of their
patients. We, the psychiatrists of the present, will bring the thoughts
of all the psychiatrists of the past to the patients and pass them on to
the psychiatrists of the future. Through this study, we hope to convey
these thoughts and principles to all psychiatrists.
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