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Abstract

Objectives: The purpose of this study is to investigate the re-
lationship between medical student readiness for interpro-
fessional learning and interest in community medicine prior
to incorporating community-oriented interprofessional edu-
cation into the curriculum.

Methods: A questionnaire was administered to students at
Nagasaki University School of Medicine in Japan during each
of three consecutive years (N=2244). The Readiness for In-
terprofessional Learning Scale (RIPLS) was administered in
addition to a questionnaire to evaluate interest in community
medicine. The Kruskal-Wallis and Steel-Dwass tests were
used to determine differences between school years. Correla-
tion between the RIPLS score and interest in community
medicine was evaluated with Spearman's rank correlation co-
efficient. Relationships between RIPLS score and demo-

graphic parameters, and interest in community medicine

were evaluated with multiple linear regression analysis.
Results: Eighty-four percent (1891/2244) of students re-
sponded. The RIPLS score was highest in school year 1, fol-
lowed by year 6, year 5, year 3, and years 4 and 2. Interest in
community medicine correlated with the RIPLS score (r; =
0.332, p <0.001), butless in year 1 (rs = 0.125, p = 0.002) than
in other years. RIPLS score was significantly associated with
gender, age, school year, interest in community medicine,
but not the year that the survey was conducted.
Conclusions: Community-oriented interprofessional educa-
tion has the potential to improve attitudes towards interpro-
fessional learning. When introducing this promising educa-
tion into the curriculum from year 1, attracting students'
interest in community medicine should be considered.
Keywords: Interprofessional learning, community medicine,

medical education, undergraduate curriculum

Introduction

Interprofessional collaboration is essential for healthcare sys-
tems due to the recent global shift from the traditional pa-
tient-doctor relationship to collaborative and team-oriented
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approaches to patient care.! To enhance collaboration in fu-
ture health care systems, it is necessary to increase exposure
to formalized interprofessional education (IPE) across health
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professions during training. By definition, IPE is said to oc-
cur "when two or more professions learn with, from and
about each other to improve collaboration and the quality of
care"? While interprofessional collaboration is an expected
competency, many undergraduate healthcare educational
programs lack adequate IPE experiences.” More recently,
medical schools around the world have been incorporating it
in various ways in their curricula.* However, questions re-
main about how and when is best to educate and train stu-
dents for interprofessional collaboration.

We are focusing on community-based medical education
as an opportunity to uncover the potential of interprofes-
sional collaboration. Since medical students can obtain the
necessary knowledge, skills, and attitudes for medical proce-
dures in community health care, this environment offers
many opportunities for interprofessional learning.>®

In order to incorporate community-oriented IPE into the
curriculum for medical education, the degree of preparation
of a medical student's interprofessional learning in all school
years must first be clarified. The Readiness for Interprofes-
sional Learning Scale (RIPLS), developed by Parsell and
Bligh,” was adapted in this study and has been broadly
adopted to evaluate attitudes among healthcare students to-
ward interprofessional collaboration.'*" Students' attitudes
toward interprofessional learning seem to be affected by mul-
tiple factors, such as generation atmosphere, current curric-
ulum, social factors, and so on. Therefore, it is not appropri-
ate to assess their attitudes in a single one year-survey.>"*"* To
avoid bias due to a single year, and students were surveyed
annually for three years. Differences in their attitudes in each
school year as they progress through the medical curriculum
should be clarified by a repeated cross-sectional study.

This study aims to investigate the readiness of medical
students for interprofessional learning over three academic
years and the relationship between students' attitudes toward
interprofessional learning and their interest in community
medicine prior to incorporating community-oriented inter-
professional education into the curriculum.

Methods

Study design

A cross-sectional study was performed among students at the
Nagasaki University School of Medicine in Japan by survey
in each of three academic years (2015-2017). The Japanese
version of the Readiness for Interprofessional Learning Scale
(RIPLS) was administered, which has sufficient reliability, as
confirmed by translation and back-translation.'® This scale
includes 19 items, each of which is assessed on a five-point
Likert scale: 1 (strongly disagree) to 5 (strongly agree). In ad-
dition to the RIPLS, we prepared a questionnaire to evaluate
student interest in community medicine. This questionnaire
also used a five-point Likert scale: 1 (not interested) to 5 (very
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interested). This study was performed at the same time each
year. The students were informed both orally and in a written
leaflet about this survey and invited to complete the ques-
tionnaire. Survey responses were confidential, and personal
information was removed. This study was approved by the
ethical review board of Nagasaki University.

Participants

A total of 2244 medical students at Nagasaki University were
invited to participate in this study over three years, and 1891
students (84.3%) agreed. There were 534 (28.2%) female stu-
dents. The characteristics of the participants is shown in
Table 1. Most students in the Nagasaki University School of
Medicine are admitted directly from high school and com-
plete a standard six-year curriculum, culminating in gradua-
tion with the equivalent of a Doctor of Medicine degree.

Table 1. Participant characteristics

Characteristics

Number of students 2244
Number of participants 1891
Response rate (%) 84.3
Age (Average) 22.7
Standard Deviation 3.66
Gender
Male 1330
Female 534
Unknown 27
School Year
Year 1 350
Year 2 330
Year 3 325
Year 4 317
Year 5 311
Year 6 231
Unknown 27

Statistical analysis

The average RIPLS score for each student was assessed. The
median of the average scores for each school year were com-
pared using the Kruskal-Wallis and Steel-Dwass tests. Corre-
lation between the RIPLS score and interest in community
medicine was evaluated by Spearman's rank correlation co-
efficient as "r,". Using multiple linear regression analysis, the
relationships between the RIPLS score and school year, gen-
der, age and the year the survey was conducted, and interests
in community medicine were evaluated. A correlation coef-
ficient of 0.1 is a weak association; a correlation coefficient of
0.3 is considered a moderate correlation, and a correlation
coefficient of 0.5 or higher is deemed a strong correlation.
The Kruskal-Wallis and Steel-Dwass tests were performed
using EZR software. The other tests were performed using
IBM SPSS Statistics version 26.0 for Windows (IBM, Ar-
monk, NY, USA).

241



Matsuzaka et al. ® Medical student attitudes toward interprofessional learning

Results

RIPLS score among each school year

The median RIPLS scores are shown in Table 2. The scores
of female students were significantly higher than those of
males (U (Numate = 1330, Neemae = 534) = 411830, z = 5.402, p <
0.001).There is a statistically significant difference in the
RIPLS score among each school year (H(5)=181.21,
p< 0.001). The differences in the RIPLS score between each
school year by post-hoc Steel-Dwass test are shown in Table
3.

Table 2. Median RIPLS score in each year

Variables Median Interquartile Range
All respondents 4.00 3.68-4.42
Gender
Male 3.95 3.63-4.37
Female 4.05 3.79-4.58
School Year
Year 1 4.32 3.95-4.63
Year 2 3.84 3.47-4.16
Year 3 3.89 3.47-4.21
Year 4 3.84 3.47-4.13
Year 5 4.00 3.74-4.53
Year 6 4.05 3.79-4.58

RIPLS: Readiness for Interprofessional Learning Scale

Table 3. P-values comparing RIPLS scores by school year’

Year Year1 Year2 Year 3 Year 4 Year 5 Year 6

Year1 - <0.001 <0.001 <0.001 <0.001 0.004
Year 2 - 0.968 0.999 <0.001 <0.001
Year 3 - 0.808 <0.001 <0.001
Year 4 - <0.001 <0.001
Year 5 - 0.864

RIPLS: Readiness for Interprofessional Learning Scale
“p-values calculated by Steel-Dwass test

Interest in community medicine and correlation with
RIPLS

The average scores of interest in community medicine in
each school year and their correlation with RIPLS are shown
in Table 4. The interest in community medicine at year 1 was
highest, but its correlation with the RIPLS score (rs = 0.125, p
=0.002) was weaker than that in other school years.

Multiple linear regression analysis

As shown in Table 5, the RIPLS score was significantly re-
lated in the following order: standardized regression coeftfi-
cient, gender, age, school year (Year), and interest in com-
munity medicine. The RIPLS score was not significantly
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related to the academic year that the survey was conducted.

Table 4. Interest in community medicine in each school year and
correlation with RIPLS

School Year Mean SD Is p-value
Year 1 3.99 1.07 0.125 0.022
Year 2 3.68 1.05 0.377 <0.001
Year 3 3.69 1.00 0.328 <0.001
Year 4 3.61 1.09 0.460 <0.001
Year 5 3.77 0.88 0.228 0.002
Year 6 3.76 0.92 0.347 <0.001

RIPLS: Readiness for Interprofessional Learning Scale, SD: Standard deviation

Discussion

There is no doubt that physicians must have the ability to col-
laborate with other professionals as members of the health
care team. For that reason, IPE is required for medical stu-
dents, and is required to be incorporated into the curriculum
for medical education. In this study, a survey was given an-
nually for three years to investigate the medical students'
readiness for interprofessional learning and the relationship
between students' attitude toward interprofessional learning
and their interest in community medicine. Most previous
studies have compared RIPLS scores before and after teach-
ing a specific curriculum and shown an increased RIPLS after
IPE. The present study was not a survey of short-term results
before and after a special program, but a longitudinal survey
across all school years. A student's attitude toward interpro-
fessional learning can be influenced by several factors, so a
one-year survey alone may reflect a student's transitory
trends. In this study, to avoid bias due to a single year, three
academic years of data were collected and analyzed together.

We found that the RIPLS score of students in year 1 was
highest, followed by year 6, year 5, year 3, year 4, and year 2.
Immediately after admission to medical school, students
tend to be open-minded to various disciplines. This mindset
in year 1 may partially explain the positive attitude towards
interprofessional learning. A previous report has shown a de-
cline in RIPLS scores after IPE from medical school matricu-
lation."” It has been maintained that IPE may reinforce nega-
tive beliefs about the value of learning from other health
professionals.”” Research has found that students in various
healthcare professions enter the university with stereotypical
views of one another.' For medical students, especially un-
dergraduates, year 1 involves transitioning into adulthood
and dealing with professional identity formation."” This may
be the reason why the RIPLS score decline in year 2. How-
ever, it is reported that RIPLS scores partially increase during
the curriculum.” In our study at Nagasaki University, expec-
tations for interprofessional collaboration are believed to
have increased since year 2 by adopting the IPE program



Table 5. Multiple linear regression analysis (dependent variable, RIPLS score)

Variables %?)%I;?iiisei?l? Standard error Beta t p-value
Constant definition 3.412 0.112 30.383 <0.001
Year 2° -0.503 0.050 -0.309 -10.149 <0.001
Year 3° -0.365 0.050 -0.225 -7.274 <0.001
Year 4 -0.395 0.049 -0.259 -8.004 <0.001
Year 5° -0.262 0.053 -0.168 -4.937 <0.001
Year 6 -0.213 0.050 -0.148 -4.234 <0.001
Gender (reference = male) 0.183 0.031 0.150 5.864 <0.001
Age 0.017 0.005 0.114 3.645 <0.001
Interest in community medicine 0.118 0.014 0.216 8.410 <0.001
Academic year 2016™ -0.005 0.033 -0.005 -0.156 0.876
Academic year 2017 0.016 0.043 0.013 0.382 0.703

RIPLS: Readiness for Learning Scale; ‘reference = Year 1, “reference = Year 2015.

from the lower school year. In addition to the above, partici- Conclusions

pation in clinical training from year 4 may be another reason.
This study showed that the RIPLS score among medical
students correlates with student interest in community
medicine. Students at Nagasaki University could imagine
community-based medical care and comprehensive medical
care on remote islands as community medicine. The change
in interest in community medicine in each school year paral-
lels the RIPLS score. However, statistically, the correlation
between them is moderate in year 4 and above.

Walker and colleagues determined that there is a greater
opportunity to collaborate with other professionals in com-
munity settings.”’ Community-based clinical learning envi-
ronments constitute a rich resource, whereby students can
create constructive and transformative interprofessional
learning experiences. In that way, students can learn the im-
portance of collaborating with other health professionals in
community-based medical education.” Reinforcing our IPE
program in a rural setting could also have an impact on stu-
dents with lower interest in interprofessional learning.

The present study has several limitations. First, there is a
social desirability bias. Students in the first year tend to an-
swer questions in a manner that will be viewed favorably by
others. Second, we conducted this study at a single institu-
tion. However, our student population is overall representa-
tive of most medical school populations because we follow
the model core curriculum in Japan.

The curricula of medical schools are constantly being up-
dated. It may be difficult to examine how a particular
educational program could affect the attitudes of medical
students with all curricula. Successive RIPLS observations
could be used to assess the effectiveness of IPE throughout
the curriculum. IPE programs should be adjusted to meet the
demands of different students in different years of medical
education and should help enhance future interprofessional
collaboration.
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To increase interest in community medicine, medical schools
should consider the introduction of community-oriented in-
terprofessional education into the curriculum in year 1.
Community-based medical education has the potential to
improve attitudes towards interprofessional cooperation in
the future, which will hopefully contribute to improved pa-
tient care and increased professional satisfaction for all mem-
bers of the health care team.

Acknowledgments
We thank the medical students who participated in our
study.

Conflict of Interest
The authors declare that they have no conflict of interest.

References

1. World Health Organization. Framework for action on interprofessional
education and collaborative practice. Geneva: WHO; 2010.

2. Centre for Advancement of Interprofessional Education. Introducing of
interprofessional education. Fareham: CAIPE; 2013.

3. Sytsma TT, Haller EP, Youdas JW, Krause DA, Hellyer NJ, Pawlina W, et
al. Long-term effect of a short interprofessional education interaction be-
tween medical and physical therapy students. Anat Sci Educ. 2015;8(4):317-
323.

4. Stehlik P, Frotjold A, Schneider CR. Effect of hospital simulation tutorials
on nursing and pharmacy student perception of interprofessional collabora-
tion: Findings from a pilot study. J Interprof Care. 2018;32(1):115-117.

5. Rourke J, Rourke L. Learning in rural and remote locations in a practical
guide for medical teachers. Edinburgh: ELSEVIER; 2017.

6. Blue I, Fitzgerald M. Interprofessional relations: case studies of working
relationships between registered nurses and general practitioners in rural
Australia. J Clin Nurs. 2002;11(3):314-321.

7. Bridges DR, Davidson RA, Odegard PS, Maki IV, Tomkowiak J. Interpro-
fessional collaboration: three best practice models of interprofessional educa-
tion. Med Educ Online. 2011;16.

8. Kawamoto R, Ninomiya D, Akase T, Kikuchi A, Kumagi T. The effect of
short-term exposure to rural interprofessional work on medical students. Int
] Med Educ. 2020;11:136-137.

243



Matsuzaka et al. ® Medical student attitudes toward interprofessional learning

9. Parsell G, Bligh J. The development of a questionnaire to assess the readi-
ness of health care students for interprofessional learning (RIPLS). Med Educ.
1999;33(2):95-100.

10. Lauffs M, Ponzer S, Saboonchi F, Lonka K, Hylin U, Mattiasson AC.
Cross-cultural adaptation of the Swedish version of readiness for interprofes-
sional learning Scale (RIPLS). Med Educ. 2008;42(4):405-411.

11. Woermann U, Weltsch L, Kunz A, Stricker D, Guttormsen S. Attitude
towards and readiness for interprofessional education in medical and nursing
students of Bern. GMS J Med Educ. 2016;33(5):Doc73.

12. Al-Eisa E, Alderaa A, AlSayyad A, AlHosawi F, AlAmoudi S, AlTaib §, et
al. The perceptions and readiness toward interprofessional education among
female undergraduate healthcare students at King Saud University. ] Phys
Ther Sci. 2016;28(4):1142-1146.

13. Ataollahi M, Amini M, Delavari S, Bazrafkan L, Jafari P. Reliability and
validity of the Persian version of readiness for inter-professional learning
scale. Int ] Med Educ. 2019;10:203-207.

14. Darlow B, Coleman K, McKinlay E, Donovan S, Beckingsale L, Gray B, et
al. The positive impact of interprofessional education: a controlled trial to
evaluate a programme for health professional students. BMC Med Educ.
2015;15:98.

15. de Oliveira VF, Bittencourt MF, Navarro Pinto IF, Lucchetti ALG, da Silva
Ezequiel O, Lucchetti G. Comparison of the readiness for interprofessional

244

learning and the rate of contact among students from nine different
healthcare courses. Nurse Educ Today. 2018;63:64-68.

16. Tamura Y, Seki K, Usami M, Taku S, Bontje P, Ando H, et al. Cultural
adaptation and validating a Japanese version of the readiness for interprofes-
sional learning scale (RIPLS). J Interprof Care. 2012;26(1):56-63.

17. Hudson JN, Lethbridge A, Vella S, Caputi P. Decline in medical students'
attitudes to interprofessional learning and patient-centredness. Med Educ.
2016;50(5):550-559.

18. Tunstall-Pedoe S, Rink E, Hilton S. Student attitudes to undergraduate
interprofessional education. ] Interprof Care. 2003;17(2):161-172.

19. Kebaetse MB, Kebaetse M, Mokone GG, Nkomazana O, Mogodi M,
Wright J, et al. Learning support interventions for year 1 medical students: a
review of the literature. Med Educ. 2018;52(3):263-273.

20. Maharajan MK, Rajiah K, Khoo SP, Chellappan DK, De Alwis R, Chui
HC, et al. Attitudes and readiness of students of healthcare professions to-
wards interprofessional learning. PloS one. 2017;12(1):0168863.

21. Walker L, Cross M, Barnett T. Mapping the interprofessional education
landscape for students on rural clinical placements: an integrative literature
review. Rural Remote Health. 2018;18(2):4336.

22. Ohta R, Kamiyama Y, Makishi T. Inquiry into short-term learning on Jap-
anese rural islands: a qualitative study. Educ Prim Care. 2019;30(2):88-95.



	Abstract
	Introduction
	Methods
	Study design
	Participants
	Statistical analysis

	Results
	RIPLS score among each school year
	Interest in community medicine and correlation with RIPLS
	Multiple linear regression analysis

	Discussion
	Conclusions
	Acknowledgments
	Conflict of Interest

	References

