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Abstract
Background: To implement clinical practice guidelines (CPGs), it is necessary for psy-
chiatrists to deepen their understanding of the CPGs. The Effectiveness of Guidelines 
for Dissemination and Education in Psychiatric Treatment (EGUIDE) project is a na-
tionwide dissemination and implementation study of two sets of CPGs for schizo-
phrenia and major depressive disorder (MDD).
Methods: A total of 413 psychiatrists (n = 212 in 2016; n = 201 in 2017) learned the 
two CPGs in the education program of the EGUIDE project, and clinical knowledge of 
these CPGs was evaluated at baseline and after the programs. To improve the correct 
answer rate for clinical knowledge after the programs, we revised the lecture materi-
als associated with items that had a low correct answer rate in 2016 and used the 
revised lecture materials with the CPGs in 2017. The rates of correct answers after 
the programs between the 2016 and 2017 groups were compared.
Results: The correct answer rate of one item on the schizophrenia CPG and one item 
on the MDD CPG tended to be improved (S-D5 and D-C6) and that of one on the 
MDD CPG was significantly improved (D-D3, P = 0.0008) in the 2017 group com-
pared to those in the 2016 group.
Conclusions: We reported improvements in clinical knowledge of CPGs after the 
EGUIDE program in the 2017 group following revision of the lecture materials based 
on results from the 2016 group. These attempts to improve the degree of under-
standing of CPGs may facilitate the successful dissemination and implementation of 
psychiatric guidelines in everyday practice.

K E Y W O R D S

clinical practice guidelines, degree of understanding, depression, dissemination, education, 
implementation, schizophrenia

1  | INTRODUC TION

Clinical practice guidelines (CPGs) include recommendations in-
tended to optimize patient care that are informed by a systematic 
review of evidence as well as an assessment of the benefits and 
harms of alternative care.1 Schizophrenia and major depressive 
disorder (MDD) are major psychiatric disorders, and international 
CPGs for these two disorders, such as those from the American 
Psychiatric Association (APA)2 and the National Institute for Health 
and Clinical Excellence (NICE),3 have been published in multiple 
countries. In Japan, the “Guideline for Pharmacological Therapy 
for Schizophrenia” (CPG for schizophrenia) was developed by the 
Japanese Society of Neuropsychopharmacology in 2015,4 and 
the “Treatment Guideline II: Major Depressive Disorder” (CPG for 
MDD) was published by the Japanese Society of Mood Disorders in 
2016.5 CPG dissemination and implementation strategies for psy-
chiatric disorders have not been established to date,6 and it is not 
only psychiatric disorders where CPGs are not sufficiently applied 
in clinical practice.7,8 Multifactorial barriers related to knowledge, 

attitudes, and external factors in guideline implementation have 
been reported.7-9

To disseminate and implement these two CPGs, the Effectiveness 
of Guidelines for Dissemination and Education in Psychiatric 
Treatment (EGUIDE) project was started in 2016.10,11 The EGUIDE 
project started with the cooperation of 22 hospitals, and as of 2020, 
more than 180 hospitals (44 universities) participated. In brief, ed-
ucation programs for psychiatrists regarding these two CPGs are 
provided throughout Japan. The efficacy of the EGUIDE project is 
evaluated using three quality indicators: the degree of understand-
ing the guidelines, the degree of practice, and the prescribing be-
havior of each psychiatrist. The programs are reviewed every year 
based on the previous year's results to improve the degree of un-
derstanding of the guidelines. The final goal of the EGUIDE project 
is the successful implementation of psychiatric CPGs in everyday 
practice. Recently, we reported that clinical knowledge of the guide-
lines was significantly improved after participation in the education 
programs.10 In the current study, we evaluated the effect of revision 
of the lecture materials on the knowledge of the guidelines after 
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attending the educational program by comparing participant data 
from two years.

2  | METHODS

The EGUIDE project has two sets of implementation content, the 
development of the CPGs and lectures associated with the CPGs, 
and three quality indicators, clinical knowledge, clinical behavior, 
and prescribing behavior.10,11 This study aimed to examine the ef-
fect of revision of the lecture materials on improvements in clinical 
knowledge in 2017 based on the feedback loop from evaluation of 
clinical knowledge following lectures on the CPGs (Figure 1).

2.1 | Participants

From October 2016 to March 2017, 212 psychiatrists participated 
in both the CPG for the schizophrenia program and the CPG for the 
MDD program. From October 2017 to March 2018, a new group of 
201 psychiatrists took these two programs.10

2.2 | Assessment of clinical knowledge of 
schizophrenia and MDD CPGs

Clinical knowledge of the two CPGs was evaluated using a ques-
tionnaire at baseline and after the EGUIDE programs. Assessment 
measures on the questionnaire have been previously described.10 
A self-administered questionnaire was created based on clinical 
questions of the guidelines. All items were described in Japanese 

and required checking correct or incorrect in the square for each 
question. Just before the class started and after the class ended, the 
participants completed a self-administered questionnaire that as-
sessed their knowledge of the clinical guidelines. The questionnaire 
for the CPG for schizophrenia consisted of seven parts (for a total of 
37 questions), and the CPG for MDD consisted of eight parts (a total 
of 37 questions) (Table S1).

2.3 | Revision of the lecture materials

The correct answer rates regarding clinical knowledge at baseline 
and after the EGUIDE program for the CPG for schizophrenia in the 
2016 group are shown in Table  S2, and those for the 2017 group 
are shown in Table  S3. The correct answer rate regarding clinical 
knowledge at baseline and after the EGUIDE program for the CPG 
for MDD in the 2016 group is shown in Table S4, and those for the 
2017 group are shown in Table S5.

In response to the low correct answer rate regarding clinical 
knowledge after the EGUIDE programs, we decided to revise the 
lecture materials for the purpose of increasing the correct answer 
rates. Therefore, we defined three categories based on the correct 
answer rates for the clinical knowledge items (category A: correct 
answer rates at baseline and after the program were over 90%; cate-
gory B: correct answer rates were less than 90% at baseline and over 
90% after the program; category C: correct answer rates at baseline 
and after the program were less than 90%). To examine improve-
ments in the correct answer rates regarding clinical knowledge after 
the EGUIDE programs, we revised lecture materials related to the 
items in category C in 2016 and used the revised material in the lec-
tures for the CPGs in 2017.

F I G U R E  1   The strategy of the EGUIDE 
project. The EGUIDE project has two 
sets of implementation content, the 
development of CPGs and the lectures 
associated with the CPGs, and three 
quality indicators, clinical knowledge, 
clinical behavior, and prescribing behavior. 
Striped arrows represent the flow of 
improvement steps. Dotted and solid 
arrows represent the flow of feedback 
loops

Two
implementation contents

2. Lecture of CPGs

3. Clinical knowledge

4. Clinical behavior

5. Prescribing behavior

1. Development of CPGs

Feedback loops

Improvement steps
Goal

Patients’ 
QOL

Three quality indicators
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2.4 | Statistical analysis

Statistical analyses were performed using R software (ver. 4.0.0) 
with “exactRankTests” and “moments” packages. The normality 
of the clinical knowledge scores and participant age and profes-
sional experience were evaluated using the omnibus K-squared 
test, Shapiro-Wilk test, and Kolmogorov-Smirnov test. The demo-
graphic differences between the two groups in age and professional 

experience were compared using Wilcoxon rank-sum tests, and dif-
ferences in gender were compared using Fisher's exact test. The 
total clinical knowledge scores at baseline and after the EGUIDE 
program were compared using the Wilcoxon signed-rank tests in the 
2016 and 2017 groups. The correct answer rates after the EGUIDE 
program for each item in the 2016 and 2017 groups were compared 
using Fisher's exact tests. The level of statistical significance was set 
at P < 0.05.

TA B L E  1   Characteristics of participants

2016 group (N = 168) 2017 group (N = 176)

Male (N) Female (N) Total (N) Male (N) Female (N) Total (N)

Age (years) 20~29 30 22 52 (31.0%) 40 18 58 (33.0%)

30~39 66 22 88 (52.4%) 70 16 86 (48.9%)

40~49 16 6 22 (13.1%) 21 3 24 (13.6%)

Over 50 5 1 6 (3.6%) 8 0 8 (4.5%)

Professional experience 
(years)

1~3 68 32 100 (59.5%) 74 29 103 (58.5%)

4~6 20 12 32 (19%) 21 4 25 (14.2%)

7~9 11 3 14 (8.3%) 15 1 16 (9.1%)

Over 10 18 4 22 (13.1%) 29 3 32 (18.2%)

Note: N, number.

F I G U R E  2   Correct answer rates for each question regarding clinical knowledge in the 2016 group. (A) The x-axis represents correct 
answer rates for each question at baseline. The y-axis represents correct answer rates for each question after the CPG for the schizophrenia 
program. ● Category A: correct answer rates were over 90% at baseline and after the program (S-A1, A2, A3, B1, B2, B3, B4, B5, C1, C2, 
C3, D1, D2, D3, D4, E1, E4, E6, F1, F2, F3, G2, G3, G4, G5, G6, G7, and S-G8). ◇ Category B: correct answer rates were less than 90% at 
baseline and over 90% after the program (S-A4, E2, E3, E5, F5, F6, and S-G1). ○ Category C: correct answer rates were less than 90% at 
baseline and after the EGUIDE program (S-D5 and S-F4). (B) The x-axis represents correct answer rates for each question at baseline. The 
y-axis represents correct answer rates for each question after the CPG for the MDD program. ● Category A: correct answer rates were over 
90% at baseline and after the program (D-A3, A4, A5, B1, B3, B4, C2, C3, C4, D1, E1, E2, E3, G2, G3, H1, H2, H3, and D-H4). ◇ Category B: 
correct answer rates were less than 90% at baseline and over 90% after the program (D-A2, A6, B2, C1, C7, D2, D4, F1, F2, F3, F4, G1, and 
D-G4). ○Category C: correct answer rates were less than 90% at baseline and after the EGUIDE program (D-A1, B5, C5, C6, and D-D3)
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3  | RESULTS

3.1 | Characteristics of participants

Of the 212 participants from October 2016 to March 2017, data for 
168 participants (2016 group) were available. Of the 201 partici-
pants from October 2017 to March 2018, data for 176 (2017 group) 
were available. We excluded those who did not receive both of the 
programs, those who lacked data, and those who withdrew consent. 
The demographic characteristics of each group are presented in 
Table 1. The mean age was 33.9 ± 6.7 years (mean ± standard devia-
tion) for the 2016 group and 33.7 ± 7.1 years for the 2017 group. The 
mean years of professional experience for each group were 4.9 ± 5.5 
and 5.3 ± 6.6 years, respectively, and the male: female ratio of each 
group was 2.29 and 3.76, respectively. There were no significant dif-
ferences between the 2016 and 2017 groups in age or years of pro-
fessional experience (P = 0.52 and P = 0.15, respectively). However, 
there were significant differences in the gender ratio between the 
two groups (P = 0.049).

3.2 | Clinical knowledge after the EGUIDE program 
in 2016

In the 2016 group, the total clinical knowledge scores on the CPG 
for schizophrenia at baseline and after the EGUIDE program were 
33.6 ± 2.2 and 36.2 ± 1.0 points (P = 1.4 × 10−25). Although total 
scores improved after the program, the correct answer rates after 
the EGUIDE program of two questions did not reach over 90%, 
and these questions were classified as category 3 items: S-D5 and 
S-F4 (72.6% and 83.3%, respectively; Figure 2A, Additional file 1). 
The total clinical knowledge scores on the CPG for MDD at base-
line and after the program were 31.0 ± 2.7 and 34.4 ± 1.8 points 
(P = 4.8 × 10−27). Although total scores improved after the program, 
the correct answer rates after the EGUIDE program on five ques-
tions did not reach over 90%, and these questions were classified 
as category 3 items: D-A1, D-B5, D-C5, D-C6, and D-D3 (56.5%, 
47.6%, 71.4%, 85.7%, 78.6%, respectively; Figure  2B, Additional 
file 3).

3.3 | Improvement of lectures for 2017

Based on the results of the 2016 group after the EGUIDE programs, 
lecture materials were revised for the 2017 group, with particular 
attention paid to questions with low correct answer rates: two ques-
tions for the schizophrenia CPG and five questions for the MDD 
CPG.

For S-D5, an additional slide was created that emphasized not 
combining psychotropics such as mood stabilizers, anxiolytics, and 
antidepressants with antipsychotics in the lecture on the manage-
ment of recurrence or relapse in schizophrenia. For S-F4, empha-
sis was placed on the idea that modified electroconvulsive therapy 
(ECT) may be effective in patients with treatment-resistant schizo-
phrenia when clozapine is not available at the end of the lecture on 
the management of treatment-resistant schizophrenia. For D-A1, the 
need to accurately confirm the diagnostic criteria was emphasized in 
the lecture on the diagnosis of MDD according to the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5). For D-B5, an 
additional slide was created, which emphasized that adverse effects 
of antidepressants should be carefully considered with not only 
children and elderly patients with MDD but also pregnant patients 
with MDD in the lecture on treatment of MDD. For D-C5, it was 
emphasized that patient preference should be prioritized (eg, anti-
depressant use is not always necessary) in the management of mild 
depression. For D-C6, the notion that antidepressants may be effec-
tive in patients with prior good treatment response to antidepres-
sants and/or multiple depressive episodes was added to the lecture 
materials. For D-D3, in the lecture on moderate/severe depression, 
an additional slide was created, which emphasized that, if necessary, 
benzodiazepines can be used for a short period of time.

3.4 | Effects of revised lecture materials on clinical 
knowledge after the EGUIDE program in 2017

In the 2017 group, the total clinical knowledge scores at baseline 
and after the EGUIDE program with the CPG for schizophrenia were 
33.2 ± 2.5 and 36.4 ± 0.8 points, respectively (P = 4.0 × 10−27). To 
examine the effect of the revised lecture materials on the correct 

Schizophrenia Items 2016 (%) 2017 (%) P value

Management of recurrence or relapse of schizophrenia

Do not use psychotropics other than 
antipsychotics [correct]

S-D5 72.6 82.4 0.038

Management of treatment-resistant schizophrenia

Modified electroconvulsive therapy is 
recommended [correct]

S-F4 83.3 86.4 0.45

Note: The rates of correct answers after the EGUIDE program for each item were compared using 
Fisher's exact tests. The P-values are boldfaced (P < 0.05). The statistical significance level was set 
at P < 0.025 for correction of multiple testing of two items.

TA B L E  2   Correct answer rates 
regarding clinical knowledge after the 
EGUIDE program with the CPG for 
schizophrenia
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answer rates after the EGUIDE program with the CPG for schizo-
phrenia, we compared of the correct answer rates for the two cat-
egory C items between the 2016 group and the 2017 group (S-D5: 
72.6% in 2016, 82.4% in 2017, P  =  0.038; S-F4: 83.3% in 2016, 
86.4% in 2017, P = 0.45; Table 2). The improvement on S-D5 did not 
reach statistical significance when corrected for multiple testing of 
two items (P > 0.025).

Similarly, the total clinical knowledge scores at baseline and after 
the EGUIDE program with the CPG for MDD were 31.4 ± 2.6 and 
34.8  ±  1.6 points, respectively (P  =  2.3  ×  10−27). To examine the 
effect of the revised lecture materials on the correct answer rates 
after the EGUIDE program with the CPG for MDD, we compared 
the correct answer rates on the five category C items between the 
2016 group and the 2017 group (D-A1: 56.5% in 2016, 60.8% in 
2017, P = 0.44; D-B5: 47.6% in 2016, 51.1% in 2017, P = 0.52; D-
C5: 71.4% in 2016, 65.9% in 2017, P = 0.30; D-C6: 85.7% in 2016, 
93.2% in 2017, P  =  0.033; D-D3: 78.6% in 2016, 89.2% in 2017, 
P = 8.0 × 10−3; Table 3). The difference in the correct answer rate 
on D-C6 after the EGUIDE program did not reach statistical signif-
icance when corrected for multiple testing of five items (P > 0.01), 
but the rate exceeded 90%. The correct answer rates on D-D3 after 
the EGUIDE program were significantly improved (P < 0.01) and rose 
to approximately 90%.

4  | DISCUSSION

The aim of the EGUIDE project is the successful implementation of 
CPGs for psychiatrists in everyday practice. This study evaluated 
clinical knowledge after revision of lecture materials in the context 
of a feedback loop. As a result, the total clinical knowledge scores 
after the EGUIDE program significantly increased in both the 2016 

and 2017 groups. Among the category C items in 2016, the revised 
lecture materials sufficiently affected item D-D3, which was a ques-
tion about the combination of antidepressants and benzodiazepines 
or atypical antipsychotics in the treatment for moderate/severe 
depression. Our findings suggest that revising lecture materials im-
proved clinical knowledge.

The EGUIDE project is a nationwide dissemination and imple-
mentation study for the CPGs for schizophrenia and MDD. We 
collected outcomes on participants in three quality indicators: the 
degree of understanding the guidelines, the degree of practice, and 
the prescribing behavior. The EGUIDE project has multiple dissemi-
nation methods and evaluation methods, each of which is improved 
by feedback loops and progresses step by step. To our knowledge, 
the EGUIDE is the first project to provide dissemination and imple-
mentation and to evaluate multiple quality indicators of CPGs in the 
psychiatric field.

In a meta-analysis examining the impact of guidelines on clinical 
practice in psychiatry, including psychosis and MDD, Nguyen and 
colleagues found that CPGs frequently had minimal or insubstantial 
effects on clinical practice in the context of mental health pharma-
cotherapy.12 In Japan, prescribing behaviors that did not follow CPGs 
have been repeatedly reported in the treatment of schizophrenia and 
MDD.13-19 Taken together, these results suggest that it is not easy for 
psychiatrists to prescribe according to the CPGs and that additional 
trials may be needed for the successful implementation of CPGs in 
clinical practice. Personal factors, such as lack of awareness and/
or familiarity with guidelines, have been determined to be a major 
factor in the barrier to CPG implementation.7,8 Therefore, the supply 
of proper educational materials is essential to raise awareness of and 
increase familiarity with the CPGs.8 Attempts to improve the degree 
of understanding of the treatment guidelines by revising lecture 
materials of educational programs each year will help to facilitate 

TA B L E  3   Correct answer rates regarding clinical knowledge after the EGUIDE program with the CPG for major depressive disorder

Major depressive disorder Items 2016 (%) 2017 (%) P value

Diagnosis of major depressive disorder (DSM-5)

Depressed mood and a loss of interest or pleasure most of the day, nearly every day 
should be present over the same two-week period for the diagnosis [incorrect]

D-A1 56.5 60.8 0.44

Treatment of major depressive disorder

The safety of antidepressants during pregnancy has not been not determined, so more 
attention to adverse effects should be paid when antidepressants are administered 
to young people than to the elderly [incorrect]

D-B5 47.6 51.1 0.52

Management of mild depression

Antidepressants are not recommended when patients expect to receive 
psychotherapy [correct]

D-C5 71.4 65.9 0.3

Antidepressant use should be avoided when patients have multiple depressive 
episodes [incorrect]

D-C6 85.7 93.2 0.033

Recommended treatment for moderate/severe depression

Combination of antidepressants and benzodiazepines or atypical antipsychotics with 
adequate doses and duration [incorrect]

D-D3 78.6 89.2 8.0 × 10-3

Note: The rates of correct answers after the EGUIDE program for each item were compared using Fisher's exact tests. The P-values are boldfaced 
(P < 0.05) and underlined (P < 0.01). The statistical significance level was set at P < 0.01 for correction of multiple testing of five items.
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the successful implementation of psychiatric guidelines to everyday 
practice because knowledge influences attitudes and attitudes im-
pact practice behavior. Item D-D3, which showed an improvement 
among the clinical knowledge items, was a question regarding the 
combination therapy of benzodiazepines and antipsychotics with 
antidepressants for MDD. In Japan, polypharmacy with benzodiaz-
epines for MDD is a serious problem,15 so it is very meaningful to 
improve the correct answer rate on a clinical knowledge item that 
does not recommend this. Our aim is to achieve optimized treatment 
in psychiatry and further studies to investigate prescription patterns 
after EGUIDE programs will be necessary.

There are several limitations in the current study. The partici-
pants were recruited from various facilities across Japan, and they 
had not received common training at each facility prior to attending 
the EGUIDE project, although there were no significant differences 
in age or years of professional experience between the 2016 and 
2017 groups. We have not proven lasting effects of our educational 
program. Now are collecting data every year by self-evaluation as to 
long-term practical degree. We are also collecting data on whether 
or not their prescriptions have been changed. We are planning to 
report these data in the future. Our sample size was small, limiting 
the ability to generalize the results to the approximately 14  000 
psychiatrists in Japan. Correlations between the degree of under-
standing the guidelines and the degree of practice and prescribing 
behavior in the present study were not shown since the EGUIDE 
project was started in 2016 and is still in progress. There were still 
several questions with low correct answer rates in the 2017 group 
after the EGUIDE programs, suggesting that further revisions of the 
lecture materials will be needed. It is possible that the effective re-
vision of the lecture materials was the addition of slides. We consid-
ered that other causes of low correct answer rates after the EGUIDE 
program were that the training materials were difficult to under-
stand, the questions on the clinical knowledge test are not suitable, 
and the imprint of past lectures prevented interference with the 
EGUIDE program. Furthermore, not all of our questions regarding 
clinical knowledge of the guidelines may have real clinical implica-
tions. Based on the above, we will continue to discuss the opinions 
from the participants and the instructing psychiatrist of the EGUIDE 
project and consider improvements.

5  | CONCLUSIONS

In conclusion, we reported improvements in clinical knowledge of 
the CPGs after the EGUIDE program in the 2017 group by revision 
of the lecture materials based on the results from the 2016 group. 
Achieving a good understanding of psychiatric treatment guidelines 
is an important step in raising awareness and increasing familiarity 
with these guidelines. The attempts to improve the degree of under-
standing of the treatment guidelines may facilitate the successful 
dissemination and implementation of psychiatric guidelines to eve-
ryday practice in the future.
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