Supplemental file 1. Descriptions of the EBP workshop according to the Guideline for Reporting Evidence-based practice Educational interventions and Teaching (GREET) 2016

	No.
	The GREET checklist
	Descriptions of this study

	1.　 
	INTERVENTION: Provide a brief description of the educational intervention for all groups involved [e.g., control and comparator(s)].
	A single-arm, pre-post interventional study of the EBP workshop. (Thus, this study has no control group.)

	WHY - this educational process 

	2.
	THEORY: Describe the educational theory (ies), concept, or approach used in the intervention.

	Experiential learning model
Educational program and follow-up period after the workshop were structured so that the participants could experience the learning cycle of “concrete experience,” “reflective observation,” “abstract conceptualization,” and “active experimentation.”

Problem-based Learning
To simulate a clinical situation, the workshop was conducted in problem-based learning. Clinical questions according to a clinical scenario were shared with the participants in each group, and the participants critically appraised a research article to solve the clinical questions based on the scenario.


	3.
	LEARNING OBJECTIVES: Describe the learning objectives for all groups involved in the educational intervention.

	Overall objectives of this educational program
Learners will be able to
· formulate their clinical question using PICO format.
· appraise research articles critically to acquire knowledge and skills.
· identify their challenges in formulating their clinical questions and appraising research articles critically, and recognize their opinion of EBP and the EBP process

Module 1: learning objectives regarding critical appraisal of research articles for EBP
Learners will be able to
· acquire knowledge to critically appraise research articles, judge the quality of the research, and interpret the research findings.
· discuss the appropriateness of subjects, outcomes, controls, and interventions comparing clinical settings and information from the article.
· ask questions and learn from each other through group work.
· simulate the examination process in a real clinical setting through group work.

Module 2: learning objectives for the period of the self-learning (between Module 1 and Module 3)
Learners will be able to
· do critical appraisal of research articles by themself and promote the retention of knowledge.
· make it the habit to read literatures.
· make a habit of asking each other questions when there is something they do not understand.

Module 3: the learning objectives for formulating clinical questions and searching the literature
Learners will be able to
· renew their experiences of critical appraisal of research articles for EBP thorough sharing the reflections from Modules 1 and 2 with the group members in this educational program and clarifying their questions.
· generate multiple specific issues from a clinical scenario and formulate the clinical questions using PICO format.
· identify the elements necessary to resolve the questions.
· describe how evidence is positioned to solve the clinical questions.
· identify the means of searching and obtaining the information necessary to solve the clinical questions.
· identify challenges to continuing EBP learning and devise an action plan to address them.

	4.
	EBP CONTENT: List the foundation steps of EBP (ask, acquire, appraise, apply, assess) included in the educational intervention.
	Workshop focused on “appraise” of step 3 and included partially “ask” of step 1 and “acquire” of step 2.

	WHAT

	5.
	MATERIALS: Describe the specific educational materials used in the educational intervention. Include materials provided to the learners and those used in the training of educational intervention providers
	Material 1: Handout on overview of EBP
This material included the following contents:
- the definition of EBP and 5 steps of EBP
- the basics of critical appraisal: “Is the result valid?” “What is the interpretation of the results?” and “Is this useful for local setting?” according to the checklist for CASP
- the principles of randomized controlled trials
- the implementation strategy model, and the facilitators and barriers to EBP

Material 2: Clinical scenario
For preparing a scenario that would be relevant to the participants’ clinical settings, different clinical scenarios were prepared for each group based on the participants’ interests in each group.

Material 3: Worksheet for formulating clinical questions 
This material was a revised version of the EBM learning package by CASP Japan, focusing on formulating clinical questions using PICO format based on a clinical scenario.

Material 4: Worksheet for searching and obtaining literatures
This material was based on the EBM learning package by CASP Japan, focusing on searching and obtaining literature with some modifications.

Material 5: Handout on the literature search strategy
This material included the following:
· introduction to search databases (ICHUSHI web in Japanese and PubMed in English)
· search strategy using the basics of search formulas and a thesaurus.

Material 6: Checklist for critical appraisal for randomized control trial
The checklist for a randomized controlled trial by CASP Japan was used, with minor corrections for terminology regarding study design and statistical analysis. The checklist comprised 12 items in 3 sections: “Are the results valid?” “What are the results?” and “Are the results useful for your own position or area?”.

Material 7: research article for appraisal (including additional descriptions of study design and statistical analysis) 


	6.
	EDUCATIONAL STRATEGIES: Describe the teaching/learning strategies (e.g., tutorials, lectures, online modules) used in the educational intervention.
	Educational program comprised lectures, group discussions, and self-learning.



	7.
	INCENTIVES: Describe any incentives or reimbursements provided to the learners.
	As incentives, the participants received 5,000 yen and a transportation fee for the train or bus fare or gasoline expense (for cars) to the workshop venue. In addition, drinks and snacks were provided at the workshop.

	WHO PROVIDED

	8.
	INSTRUCTORS: For each instructor(s) involved in the educational intervention, describe their professional discipline, teaching experience/expertise. Include any specific training related to the educational intervention provided for the instructor(s).
	The role of the facilitator in this educational program was to give lectures and facilitate discussions among the participants by using group work.
An instructor was 
· a faculty member at a nursing college who taught epidemiology, medical statistics, and information literacy,
· a master’s degree holder who specialized in epidemiology and biostatistics, and
· a licensed registered nurse.

The instructor was the same person who developed this educational program and was involved in a pilot version of this program.

In addition, a supervisor of this study participated in the EBP workshop partially, who was a faculty member at a nursing college, held a Ph.D., and was an EBP researcher.

	HOW

	9.
	DELIVERY: Describe the modes of delivery (e.g., face-to-face, internet, or independent study package) of the educational intervention. Include whether the intervention was provided individually or in a group and the ratio of learners to instructors.
	Lectures and group discussions were provided face-to-face. The ratio of learners (participants) and instructors was 2–4 participants and 1 instructor. In only the first group, 2 instructors were involved.

	WHERE

	10.
	ENVIRONMENT: Describe the relevant physical learning spaces (e.g., conference, university lecture theatre, hospital ward, community) where the teaching/learning occurred.
	The workshop was held in rooms at a university and rented conference rooms.

	WHEN and HOW MUCH

	11.
	SCHEDULE: Describe the scheduling of the educational intervention, including the number of sessions, their frequency, timing, and duration.
	The educational program comprised 3 modules. Module 1 was held on 1 day, face-to-face. After approximately 1 month, Module 3 was held on 1 da, face-to-face. The period between Modules 1 and 3 was for self-directed learning and called Module 2. The 3 modules were used in each group.

	12.
	Describe the amount of time learners spent in face-to-face contact with instructors and any designated time spent in self-directed learning activities.
	Leaners spent 8 hours face-to-face with instructors (Module 1, 5 hours; Module 3, 3 hours). Module 2 was approximately 1 month.

	PLANNED CHANGES 

	13.
	Did the educational intervention require specific adaptation for the learners? If yes, please describe the adaptations made for the learner(s) or group(s).
	A clinical scenario and the related research article were customized in each group.

	UNPLANNED CHANGES

	14.
	Was the educational intervention modified during the course of the study? If yes, describe the changes (what, why, when, and how).

	Module 1
In all 11 groups, the reflection session at the end of this module was changed from 30 minutes to approximately 10 minutes because the previous session of critical appraisal exceeded the scheduled time. According to this change, the participants conveyed their impressions merely to each other in the reflection session, and they filled out a reflection sheet at home after Module 1.

Module 2
The participants, excluding 1 participant in 1 group, did not participate in the discussion by e-mail.

Module 3
The time for discussing the literature search was insufficient because the reflection time on Modules 1 and 2 was exceeded as scheduled.

As in Module 1, in all 11 groups, the reflection session at the end of this module was changed from 30 minutes to approximately 10 minutes. According to this change, the participants conveyed their impressions merely to each other in the reflection session, and they filled out a reflection sheet at home after Module 3.

	HOW WELL

	15. 
	ATTENDANCE: Describe the learner attendance, including how this was assessed and by whom. Describe any strategies that were used to facilitate attendance.
	The learners’ attendance for Modules 1 and 3 was confirmed by the workshop’s instructor. Attendance for Module 2 was confirmed by a self-reported questionnaire. Reminder e-mails for Modules 1 and 3 were sent to the participants before the workshops.

	16.
	Describe any processes used to determine whether the materials (item 5) and the educational strategies (item 6) used in the educational intervention were delivered as originally planned.
	The instructor recorded as a field note the changes to the original plans in the materials and strategies or time schedule.

	17.
	Describe the extent to which the number of sessions, their frequency, timing and duration for the educational intervention were delivered as scheduled (item 11).
	Number of sessions and their frequency, timing, and duration for the educational intervention were delivered as scheduled.






Supplemental file 2. The reflection sheet at time 3, after 3 months at the end of workshop Module 3.

(Reflection on your participation in the educational program)

1. Looking back, how was your experience in the program?
2. What motivated you to participate in this program? What were your expectations?
3. What did you notice or did something change in you as a result of your participation?

(Reflection on the own Action Plan) 
4. How did you feel about performing the Action Plan?

(Reflection on the Action Plan)
5. How did you work on it during the 3 months?
6. What do you think were the reasons why you were able to accomplish the Action Plan or why you were not able to accomplish it?
7. How do you think you can achieve it? What type of support would you like to receive to achieve the action plan?

(About the future) 
8. What do you think you need to do to improve your EBP knowledge skills and your EBP efforts? What type of support would you like to have to achieve this?

Note: The focus group interviews 3 months after the end of Module3 were conducted according to this questionnaire.


Supplemental file 3. The participants’ characteristics of the CNSs eligible with this study and the other nurses.
	
	
	The CNS eligible in this study
	The other nurses
	All

	
	
	(n = 11)
	(n = 14)
	(n = 25)

	Age
	Mean (standard deviation)
	38.4(3.3)
	36.1 (3.8)
	37.1 (3.7)

	Years of clinical experience
	Mean (standard deviation)
	15.5 (3.5)
	12.1 (4.0)
	13.6 (4.1)

	Academic background
	High School/Nursing school
	-
	1 (7.1%)
	1 ( 4.0%)

	
	Junior college
	-
	4 (28.6%)
	4 (16.0%)

	
	College
	-
	5 (35.7%)
	5 (20.0%)

	
	Master’s degree 
	11 (100%)
	3 (41.4%)
	14 (56.0%)

	Certification of certified nurse specialists*1)
	Yes
	11 (100%)
	2 (14.3%)
	13 (52.0%)

	Year after being certified as a certified nurse specialist
	Mean (SD)
	3.5 (2.9)
	5.0 (0.0)
	3.7 (2.7)

	Certification of certified nurses *2)
	Yes
	0 (0.0%)
	5 (35.7%)
	5 (25.0%)

	Year after being certified as a certified nurse
	Mean (SD)
	-
	5.0 (2.3)
	5.0 (2.3)

	Organization
	Hospitals
	9 (81.8%)
	8 (57.1%)
	17 (68.0%)

	
	Visiting nursing station
	0 ( 0.0%)
	1 ( 7.1%)
	18 (4.0%)

	
	University 
	0 ( 0.0%)
	3 (21.4%)
	3 (12.0%)

	
	Research Institute
	0 ( 0.0%)
	1 ( 7.1%)
	1 ( 4.0%)

	
	The others
	2 (18.2%)
	1 ( 7.1%)
	3 (12.0%)

	Job position*3
	Staff nurses
	8 (72.7%)
	5 (85.7%)
	13 (52.0%)

	
	Chief nurses
	3 (27.2%)
	2 (14.3%)
	5 (20.0%)

	
	Specialized nurse
	2 (18.2%)
	1 ( 7.1%)
	3 (12.0%)

	
	Others
	0 (0.0%)
	1 ( 7.1%)
	1 ( 4.0%)

	Learning experience of EBP
	Yes
	8 (72.7%)
	8 (57.1%)
	16 (64.0%)

	Experience doing EBP
	Yes
	8 (72.7%)
	6 (42.9%)
	14 (56.0%)

	Participation in journal club per year
	None or missing
	10(91.1%)
	11 (78.6%)
	21(84.0%)

	
	One time
	0(0.0%)
	2 (14.3%)
	2(8.0%)

	
	30 times
	1 (8.9%)
	0(0.0%)
	1(4.0%)

	
	More than 60 times
	0(0.0%)
	1 (7.1%)
	1(4.0%)


*The data of CNSs were the same as Table 2 in the main text
Supplemental file 4. The scores of the EBPQ-J among the CNSs eligible with this study and the other nurses.

	　
	　
	The CNSs eligible with this study (n = 7)*
	　
	The other nurses
(n = 11)

	EBPQ-J 
	Time1)
	Mean (SD)
	p value
	　
	Mean (SD)
	p value

	Total scores
	Time 1
	70.4 (19.3)
	　0.21
	　
	61.9 (15.0)
	　<0.05

	(range: 18–126）
	Time 2
	81.9 (12.0)
	　
	　
	71.5 (17.7)
	　

	　
	Time 3
	78.0 (16.5)
	　
	　
	74.5 (16.6)
	　

	　
	Time 4
	85.6 (16.1)
	　
	　
	75.6 (15.7)
	　

	Practice
	Time 1
	20.0 ( 9.3)
	　0.61
	　
	17.6 ( 9.1)
	　<0.05

	(range: 6–42)
	Time 2
	23.0 ( 8.3)
	　
	　
	20.7 ( 8.3)
	　

	　
	Time 3
	21.3 ( 8.2)
	　
	　
	23.8 ( 8.5)
	　

	　
	Time 4
	24.3 ( 7.7)
	　
	　
	24.1 ( 8.1)
	　

	Attitude
	Time 1
	19.4 ( 1.4)
	0.64
	　
	16.1 ( 4.7)
	　0.94

	(range: 3–21)
	Time 2
	17.3 ( 6.0)
	　
	　
	16.8 ( 4.5)
	　

	　
	Time 3
	18.9 ( 2.0)
	　
	　
	17.1 ( 4.1)
	　

	　
	Time 4
	17.0 ( 5.4)
	　
	　
	16.6 ( 3.1)
	　

	Knowledge/skills of research
	Time 1
	21.7 ( 8.3)
	　<0.05
	　
	19.5 ( 7.2)
	　<0.05

	(range: 7–49)
	Time 2
	30.4 ( 4.6)
	　
	　
	24.1 ( 7.0)
	　

	　
	Time 3
	27.3 ( 6.7)
	　
	　
	24.3 ( 6.7)
	　

	　
	Time 4
	31.1 ( 6.0)
	　
	　
	25.2 ( 6.7)
	　

	Knowledge/skills of practice
	Time 1
	9.3 ( 2.9)
	　0.23
	　
	8.7 ( 2.3)
	　0.23

	(range: 2–14)
	Time 2
	11.1 ( 1.5)
	　
	　
	9.8 ( 2.6)
	　

	　
	Time 3
	10.6 ( 2.3)
	　
	　
	9.3 ( 2.1)
	　

	　
	Time 4
	11.1 ( 1.7)
	　
	　
	9.8 ( 2.4)
	　



*The data of CNSs were the same as Table 4 in the main text
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