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Introduction

World Health Organization (WHO) (1) has published 
a report of framework for action on Interprofessional 
Education (IPE) and interprofessional Collaborative Practice 
(CP). In the framework, five factors of educator mechanisms 
support and seven factors of curricular mechanisms which 
develop and deliver IPE, are identified. IPE plays an 
important role in the acquisition of an attitude for CP in 
undergraduate students (2). IPE offers a possible way to 
improve collaboration and patient care (3). While effective 
IPE programs have been shown to have a number of positive 
benefits, it is argued that there is only limited evidence of 

success in measuring the long-term effects of IPE on health 
care practice and collaboration (4). WHO (5) reported the 
quality of the evidence supporting this recommendation is 
low, and the strength of the recommendation is conditional. 
There is an assertion that IPE should start as soon as 
possible in undergraduate education level, while there is little 
evidence about the evaluation of such sharing experiences at 
this level (6). Especially, longitudinal study, as reported by 
McFadyen et al. [2010] (7), will be necessary.

Since 1997, the Gunma University School of Health 
Sciences (GUSHS) has implemented a comprehensive 
IPE program, including lecture-style subjects for first-year 
students and a training-style subject for third-year students 
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(8,9). Since 2015, Gunma University has been promoting a 
reform of patient safety systems and culture in the university 
hospital under the leadership of the university president and 
director of the university hospital. In the series of reforming 
initiatives, development of an IPE program fostering 
attitudes of undergraduate students of both medicine and 
health sciences toward useful collaboration in patient safety 
was postulated as one of the most urgent challenges in 2018. 
There is an increased need for IPE in the global health 
crisis and rapid increasing in COVID-19 (10).

The primary aim of this project was to examine the 
efficacy of IPE at Gunma University. This case is unique 
in that the provision of IPE for undergraduate students of 
both medicine and health sciences has fostered the attitudes 
toward meaningful collaboration. Then there are only  
two institutions in the world, which specialize in this IPE at 
Gunma University as well as University of Malawi, as the 
WHO Collaborating Centre. 

Methods

Sample

The participants were recruited from Gunma University 
Faculty of Medicine which consists of School of Medicine 
(GUSM, 120 students) and GUSH (160 students). GUSH 
consists of the department of Nursing (NS, 80 students), 
Laboratory Sciences (LS, 40 students), Physical Therapy 
(PT, 20 students) and Occupational Therapy (OT,  
20 students). The survey and accompanying cover letter 
were distributed to students from 1999 to 2018.

Assessment scale & data analysis

A questionnaire of 10 items to assess the achievement 
levels of the program, which was developed independently 
of other assessment systems published previously, was 
distributed. A multivariate analysis of variance (MANOVA) 
model was used, and then factor analysis of the responses 
was performed with varimax rotation. We examined the 
professional identity acquisition process model in IPE using 
structural equation modelling (SEM) (11). 

The attitudes toward collaboration for patient safety was 
evaluated by the modified T-TAQ. The modified T-TAQ 
is one of the instruments used most frequently in surveys 
examining the attitudes toward the teamwork for patient 
safety (12). We used a Japanese version of the questionnaire, 
a modified T-TAQ, in which four reverse-coded items 

(items 20, 21, and 24 in the “mutual support” category and 
item 30 in the “communication” category) were changed 
to positively-worded items, with reference to the previous 
literature (13). Mann-Whitney U test was used to analyse 
dependent variables within individuals for normally 
distributed data or other data, respectively.

A modified attitudes toward health care teams scale 
(ATHCTS, 14-item instrument), that removed items 
containing the word “physician” was created by Curran  
et al. [2007] (14) to assess attitudes toward health care teams. 
The scale was subjected to exploratory factor analysis (EFA) 
to examine the underlying constructs of the survey. The 
suitability of the correlation matrix was determined by the 
Kaiser-Meyer-Olkin (KMO) test of sampling adequacy and 
Bartlett’s Test of Sphericity. The initial factor extraction was 
performed using principal component analysis. Furthermore, 
to clearly define the structure, an EFA using a varimax 
rotation was conducted. The regression factor score was 
computed for the item identified to represent the modified 
ATHCTS using the varimax rotation method. Since the data 
were not normally distributed according to the Shapiro-
Wilk test, the Mann-Whitney U test was used to analyse the 
independent variables.

Data were analysed using IBM SPSS software for 
Windows, Version 22.0 (Japanese version). A P value of 
<0.05 was considered statistically significant.

Intervention

GUSHS has developed a curriculum fundamentally based 
on holistic medicine and CP, as described previously (8). 
Briefly, there are two lecture-style subjects delivered to 
first-year students, to develop medical ethics and awareness 
of patient-centered team care and to understand the history 
of team care and the practicality of a team approach in a 
health care/medical care setting. Because GUSH developed 
the curriculum to learn about IPE for 1st- and 3rd-year 
undergraduate students to prevent the undesirable effects of 
highly professional.

The lecture style called “Holistic Medicine/Teamwork 
Studies” which included mandatory delivery of information 
on specific topics to the 1st-year students of both GUSM 
and GUSH. The current IPE Program was mandatory for 
the 1st-year students of GUSM and GUSH. The objective 
of the lecture style was to develop the medical ethics 
and awareness of the patient-centered team care, and to 
understand the history of team care and facts related to team 
approaches in the health care/medical care setting. This 
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lecture style consisted of 30-hour lessons. The lecture style 
is provided to students in terms of address the specific needs 
and challenges, a perspective (public health nurses, clinical 
laboratory technicians, occupational therapists, physical 
therapists, nurses), leadership in the CP, roles of WHO 
in Human Resources for Health, and so on. According to 
Barr et al. [2005] (15), if students simply shared lectures 
without any opportunity for interprofessional interaction or 
debates, and thus these are considered as multi-professional 
education (MPE), not IPE.

The training style called “Teamwork Training” is 
included in mandatory training. This style is a core 
program of our IPE program, as described previously (8,9). 
The current IPE Program is mandatory for the 3rd-year 
students of GUSH and elective with a credit for students 
of GUSM. A training group consists of ten students;  
four from NS, two from LS, one each from PT and OT and 
two from GUSM—proportional to the enrollment capacity 
of each department. The objective of the training style was 
to experience of being part of a health care team (the spirit 
of IPW), to learn about Interprofessional Working (IPW) 
in clinical practice (the skills of IPW). The students work 
in groups and undergo a series of activities, including group 
discussion, clinical training at facilities, general meeting, 
and reporting a simulated interprofessional training. This 
training style consisted of 90-hour lessons, including  
20-hour lessons (two whole days) in a clinical setting, was 
conducted. The training style is provided to students to 
the following; overall guidance (4-hour), promoting of a 
sense of unity among students in groups (4-hour), group 
work (24-hour), a kick-off meeting and an overall guidance 
prior to clinical training (4-hour), clinical training at above-
assigned training facilities (20-hour), group work (20-hour), 
the debriefing meeting (10-hour), and group work (4-hour). 

At least one faculty member is assigned to each group. 
As all members of group meet only once a week for this 
training, with the expectation of the clinical training session 
at facilities, students and faculty use a mailing list for close 
communication and coordination. During the group work 
learning process, each group of students develops a clinical 
training plan closely supported by the faculty as facilitator. 
Case scenarios common at facilities are developed in 
advance, and students are expected to deliberate and play 
their role in their simulation.

Ethics

All procedures performed in studies involving human 

participants were in accordance with the Helsinki 
Declaration (as revised in 2013). This study was approved 
by The Epidemiologic Research Ethics Committee of 
Medical and Health Research Involving Human Subjects 
(Gunma University, Maebashi, Gunma, Japan). Survey 
responses were kept confidential and names and other 
identifying information were removed for analysis. Written 
informed consent was obtained from the participants.

Findings

As a first step, we evaluated our IPE program from 
1997 to 2007 using a questionnaire of 10 items to assess 
the achievement levels of the program for 3rd-year 
undergraduate students of GUSH (8). As a result, over 90% 
of respondents rated “fully understood” or “understood” 
in the “importance of teamwork” and revealed four factors; 
“role and responsibilities”, “teamwork and collaboration”, 
“structure and function of training facilities” and “professional 
identity” as a result of factor analysis. The structural 
equation modelling technique was utilized to construct the 
professional identity acquisition process (PIAP) model on 
the relationships among four factors. The same structure 
was observed in NS and PT students’ PIAP models, but it 
was not completely the same in LS and OT students’ PIAP 
models. A parallel but not isolated curriculum on expertise 
unique to the profession, which may help to understand 
their professional identity in combination with learning the 
collaboration.

Secondly, the pre-service IPE incorporating TeamSTEPPS 
has been implemented for undergraduate students and revealed 
a significant improvement in attitudes toward CP for patient 
safety. The development of an IPE program fostering attitudes 
of undergraduate students of both GUSM and GUSH toward 
useful collaboration in patient safety was postulated as one of 
the most urgent challenges in 2018. As a result of only 7 out of 
30 items showed a significant increase in the modified T-TAQ. 
There was no significant improvement in students’ attitudes in 
terms of the Communication category implementing face to 
face IPE.

Finally, a questionnaire survey was distributed to 
1st- and 3rd-year undergraduate students of GUSH. As 
a result of cross-sectional design (9), the overall mean 
scores significantly declined after learning in the first-
year students, while the scores were significantly improved 
after learning in the third-year students. As a result of 
longitudinal design (11), the overall mean scores of “Quality 
of care delivery” significantly declined after learning in the  
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1st-year students, while the scores of “Patient-centered 
care” significantly improved after learning in the 3rd-year 
students. In addition to IPE program at a pre-licensure 
stage, we assessed alumni who have studied in IPE program 
at a pre-licensure stage whether they maintain a positive 
attitude toward CP in the clinical settings in a cross-
sectional study comparing to undergraduate students (16).  
As a result,  the overall  mean score of alumni was 
significantly lower than that of undergraduate students. On 
the other hand, only “Team efficacy” had a significantly 
lower regression factor score in alumni than undergraduate 
students. 

Discussion

Over 90% of respondents rated “fully understood” or 
“understood” in the “importance of teamwork”. The 
structural equation modelling technique was utilized to 
construct the PIAP model on the relationships among 
four factors. There was no significant improvement 
in students’ attitudes in terms of the Communication 
category implementing face to face IPE. The overall 
mean scores of “Quality of care delivery” significantly 
declined after learning in the 1st-year students, while the 
scores of “Patient-centered care” significantly improved 
after learning in the 3rd-year students. IPE initiatives 
implemented by three different universities demonstrated 
that one common theme leading to a successful experience 
among those initiatives included helping students to 
understand their own professional identity (17). Medical 
laboratory science educators need to incorporate patient 
safety concepts into the curricula in the 21st century 
and strengthened the importance of communication 
skills (18). It is, therefore, suggested that the goal of 
students’ realization of IPE may be professional identity 
and concrete knowledge for patient safety, especially for 
communication and leadership, commonly in pre-qualified 
IPE intervention.

The overall mean score of alumni was significantly 
lower than that of undergraduate students. Only “Team 
efficacy” had a significantly lower regression factor score in 
alumni than undergraduate students. New graduates may 
have a wide range of knowledge at their fingertips, but are 
often ill-prepared to apply this knowledge with real-world  
problems (19). The in-service training program is an 
effective tool with measurable quantitative and qualitative 
results with positive impact on the quality of care (20). It 
is, therefore, suggested that there is a need for in-service 

IPE in order to sustain attitude and provide a useful CP, 
which results in good clinical outcome. There is a need for 
longitudinal approach in the COVID-19 pandemic in order 
to establish the evidence on online IPE which students learn 
attitudes toward meaningful collaboration in a team-based 
setting.
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