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Abstract

Objectives: To examine the related factors associated with
medical students' attitudes toward team collaboration.
Methods: This cross-sectional study targeted medical
students, residents, and doctors. A survey was conducted
from 2016 to 2017 using the Japanese version of the Jefferson
Scale of Attitudes Toward Interprofessional Collaboration
(JeftSATIC-]), which evaluated "working relationship” and
"accountability.” We analyzed 2409 questionnaire responses
with JeffSATIC-] items and the gender item. Analysis of
variance was used for factors associated with the JeffSATIC-
] score and Spearman's rank correlation coefficient for the
relationship between educational intervention and the
JeffSATIC-J score.

Results: First-year students’ scores were the highest (F, 204s)
=13.42 to 18.87, p <.001), and female students’ scores were
significantly higher than those of male students (F, 205 =
21.16 to 31.10, p < .001).

For residents' scores, the institution was not a significant
variable. Female "accountability” scores were significantly
higher than those of males (F (108 = 4.95, p = .03). Gender
was not a significant variable for doctors' scores. Sixth-year
students' scores were significantly correlated with the length
of clinical clerkship (r=.78 to .96, p<.05), with the
exception of females' "working relationship” scores. The
medical school with the highest JeffSATIC-J scores had the
longest clinical clerkship in the community.

Conclusions: These results indicate that long-term clinical
clerkship in the community at higher grades is important in
improving medical students' attitudes toward team
collaboration. A qualitative study is required to confirm our
findings.

Keywords: Medical student, teamworking, interprofessional
education, transprofessional education, clinical clerkship

Introduction

Collaborative work between multiple health professions pro-
vides high-quality, comprehensive health services and results
in optimum outcomes with low patient mortality and high
patient satisfaction.'* However, collaborations are often hin-
dered by undesirable expectations of other professionals'
contributions and lack of communication. These challenges
might arise from differences in recognition of one's own role
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and the roles of other health professionals on the team, insuf-
ficient trust, lack of mutual respect for other professionals,
and misunderstandings about collaborative work.>>*

To raise awareness of team collaboration and respect for
other professionals, various educational strategies have been
introduced in undergraduate medical education.”" Interpro-
fessional education (IPE), defined by the Center for
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Advancement of Interprofessional Education (CAIPE) as
"occasions when two or more professions learn with, from
and about each other to improve collaboration and quality of
care," * is considered an effective strategy for improving at-
titudes toward and readiness for interprofessional work.*"'
In addition to IPE in the classroom, education with multiple
professionals in the context of clinical practice, referred to as
transprofessional education, is an advanced, effective strat-
egy for team collaboration.”

To evaluate IPE outcomes, a variety of scales have been
developed and used for medical and other health professional
students.” The Collaborative Healthcare Interdisciplinary
Relationship Planning Scale has been validated to evaluate
interdependence, recognition, empathy, sharing, domi-
nance, organizational climate, and respect,” and the Readi-
ness for Interprofessional Learning Scale to evaluate team-
work and collaboration, professional identity, and roles and
responsibilities.'*'” Previous studies using these scales re-
vealed that students' attitudes and readiness for multiprofes-
sional shared learning were improved after IPE courses.'**
Meanwhile, Hojat focused on attitudes toward team collabo-
ration among health professionals and developed three scales
applicable to students and practicing professionals: the Jef-
ferson Scale of Attitudes toward Physician-Nurse Collabora-
tion (JSAPNC),** the Scale of Attitudes Toward Physician-
Pharmacist Collaboration (SATP2C),* and the Jefferson
Scale of Attitudes Toward Interprofessional Collaboration
(JeffSATIC).” Unlike the JSAPNC and SATP?C, JeffSATIC
can be used for all health professions. Validation of
JeffSATIC indicated that it evaluates two factors.”® The first
factor, named "working relationship," consists of items such
as "All health professionals have their own special expertise
to render quality care to their patients/clients" and "Health
professionals should be made aware that their colleagues in
other health-related disciplines can contribute to the quality
of care," and evaluates the understanding of what constitutes
outstanding collaborative work. The second factor, named
"accountability," consists of items such as "Health profession-
als should not question decisions made by colleagues even if
they feel that it might have detrimental effects on the pa-
tient/client (reverse count),” and evaluates one's attitude to-
ward the accomplishment of collaboration with others.
Cronbach's a coefficients of the JeffSATIC ranged from 0.84
to 0.90 in three studies.”

Previous research with Jefferson scales revealed that phy-
sicians had more negative attitudes toward collaboration

than nurses*?

and pharmacists.***® In addition, region was
identified as an influential factor as health professionals in
America and Israel had more positive collaborative attitudes
than those in Italy and Mexico.?*”” Furthermore, female med-
ical and other health professional students had higher inter-
professional collaborative attitudes than male students.”*

Meanwhile, Japan, which is characterized by doctors'
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high status in team collaboration, has no reports using
JeffSATIC. Therefore, we investigated factors related to med-
ical students' and doctors' perceptions of team collaboration
using JeffSATIC.

The study had three objectives. The first was to establish
the Japanese version of the JeffSATIC (JeffSATIC-]), ena-
bling evaluation of attitudes toward interprofessional team
collaboration among health professionals and trainees. The
second was to reveal young medical trainees' collaborative at-
titudes with the JeffSATIC-J by evaluating students at differ-
ent phases of the undergraduate program and residents at the
end of the program. The third was to elucidate factors related
to the JeffSATIC-J scores.

Methods

Study design and participants

This was a multi-institutional cross-sectional study targeting
medical students immediately after their admission (first
year), those about to start their clinical clerkship courses
(fourth year), or those who had finished all clinical clerkship
courses (sixth year), as well as residents who had finished a
2-year residency program and medical doctors.

Medical students in Japan have to pass the Common
Achievement Test prior to their first clinical clerkship course
to obtain permission to perform medical procedures on pa-
tients as members of the medical care team. All fourth-year
students in this study were in their preclinical years, and their
learning was limited to observation of clinical practice, and
simulations, besides classroom lectures and group discus-
sions.

This research was approved by the Ethics Committee of
Kagoshima University Graduate School of Medical and Den-
tal Sciences, as well as by the ethics committees of all other
participating institutions. This investigation was conducted
according to the principles expressed in the Declaration of
Helsinki. Participants were informed that their cooperation
was voluntary, that no personal assessment would be con-
ducted, that no reward would be provided, that their identity
and data would be protected and that the results may be pub-
lished. Returning a completed questionnaire was regarded as
providing consent to participate in the study.

Measures
The original English version of the JeffSATIC comprises 20
items, and each item is scored on a 7-point Likert scale rang-
ing from 1 (strongly disagree) to 7 (strongly agree).”” It was
translated into Japanese with the permission of the original
JeffSATIC authors. Next, a translation expert back-translated
the JeffSSATIC-] into English, and the JeffSATIC authors con-
firmed its equivalence with the original items.

Cronbach's a coefficient was obtained, and exploratory
factor analysis was conducted to examine the reliability and
subscale structure of the JeffSATIC-].
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Data collection method

An anonymous written questionnaire survey containing the
JeffSATIC-] and items inquiring about age and gender, and
for doctors, length of clinical experience, was conducted
from 2016 to 2017. Authors from each medical school ex-
plained the purpose and ethical considerations of this re-
search and collected the completed questionnaires.

In consideration of the possible effects on students' educa-
tion, fourth- and sixth-year medical students were asked to
complete the questionnaire at the end of the academic year
or after all teamwork courses were finished.

In addition to the questionnaire, information on courses
related to teamwork and clinical practice that fourth- or
sixth-year students attended in each medical school was also
collected from course directors and by checking the syllabi.

Study setting

There are 82 medical schools in Japan; all have a 6-year pro-
gram required by University Establishment Standards and
are certified by university accreditation bodies. All medical
schools accept high school graduates who are 18 years or
older, implementing a variety of admission policies and se-
lection methods. As regionality and organizational charac-
teristics are known as influential factors for team collabora-
tion,30 seven medical schools were selected for this research
based on their region, founders, and school mission. Three
of them were national schools (Gifu University School of
Medicine, GU; Kyushu University School of Medicine,
KyuU; Kagoshima University School of Medicine, KaU), and
four were private schools (Showa University School of Med-
icine, SU; Kitasato University School of Medicine, KiU; Kan-
azawa Medical University School of Medicine, KMU; Jichi
Medical University School of Medicine, J]MU). Residency
programs in four medical school hospitals (KyuU, KaU, KiU,
KMU) were also selected. In addition, doctors from one med-
ical school hospital (KaU) were selected.

JMU is a unique medical school that admits students
from across the country, and students receive scholarships
from their home prefectures that completely cover their en-
trance fees and tuition. After graduation, students are obli-
gated to work for 9 years in their home prefectures, which
includes 4 or 5 years at hospitals or clinics in rural areas.

Responses were collected from 2514 of the 3017 target
participants. The number of responses with all JeffSATIC-]
items answered was 2426 (80.4%), and the number with all
JeftSATIC-] items and the gender item answered was 2333
(77.3%).

The number of responses with 16 or more JeffSATIC-]
items answered was 2504 (83.0%), and the number with 16
or more JeffSATIC-] items and the gender item answered
was 2409 (79.8%). Among them, the number of medical stu-
dent responses from GU, KyuU, KaU, SU, KiU, KMU, and
JMU were 299 (97.4%), 266 (80.4%), 291 (81.7%), 356
(95.4%), 309 (90.6%), 242 (71.2%), and 324 (92.6%), respec-
tively. The number of responses from first-, fourth-, and
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sixth-year medical students, residents, and doctors were 755
(95.1%), 647 (78.8%), 685 (87.5%), 116 (60.4%), and 206
(48.2%), respectively (Table 1).

The female/male ratios among first-, fourth-, and sixth-
year students, residents, and doctors were 248/507 (0.49),
209/438 (0.48), 224/461 (0.49), 41/75 (0.55), and 49/157
(0.31), respectively. Doctors' average years of clinical experi-
ence were 13.95 (SD: 7.96, Range: 1-36).

Data analysis

According to CAIPE" and Harden's educational steps”
teamworking-related courses were classified in three ways.
The first is education for medical students only (uniprofes-
sional), in which medical students learn without any other
health professional students (UPE). The second is multipro-
fessional education without mutual interaction between stu-
dents of different professions (MPE) (e.g., classroom lec-
tures). The third is multiprofessional education with mutual
interaction between students of different professions, in
which students learn from and about each other (IPE) (e.g.,
case-based small group discussions, role-playing).

In addition, courses in hospitals or other healthcare insti-
tutions were classified in two ways. The first is clinical obser-
vation, in which students observe interprofessional health
care work but do not have any role in the delivery of care, and
the second is clinical clerkship, in which students have op-
portunities to function as members of the health care team in
the delivery of care.

Returned questionnaire responses with 16 or more
JeffSATIC-] items and the gender item answered were used
for the following analyses. Following the JeffSATIC scoring
algorithm, unanswered items were replaced with the mean
score of other items completed by the same respondent.

After the validation of the JeffSATIC-J, the total score
and subscale scores were analyzed by the institute, learning
year group, and gender. To examine the factors associated
with the JeffSATIC-] score, an analysis of variance (ANOVA)
followed by the Bonferroni procedure was conducted. In ad-
dition, an unpaired two-sample Student's t-test was used to
determine the gender differences in the medical doctors'
sample.

To examine the relationship between educational inter-
vention and the JeffSATIC-] score, Spearman's rank correla-
tion coefficient for the length of teamwork or clinical courses
was analyzed. All statistical analyses were done at a signifi-
cance level of 0.05 using SPSS version 21.

Results

Validity and reliability of JeffSATIC-]J

To identify the underlying dimensions, we conducted an ex-
ploratory factor analysis of the 20 items of JeffSATIC-J using
2426 complete responses. The exploratory factor analysis
identified two factors with eigenvalues greater than 1.0. The
complete response cases indicated a first factor (eigen-
value=6.50, accounting for 32.5% of total variances) and



Table 1. Number of respondents and average age of groups in each institution

First-year medical students

Fourth-year medical students

Sixth-year medical students

Second-year residents

Medical doctors

Institution Response Age (years) Response Age (years) ,  Response Age (years) , Response Age (years) ,  Response Age (years)
rate (%) Mean SD rate (%) Mean SD rate (%) Mean SD rate (%) Mean SD rate (%) Mean SD
GU Total 107 98.2 19.1 25 104 100 24.0 54 88 93.6 27.0 9.0
Female 38 18.6 15 28 218 1.0 20 23.9 0.4
Male 69 19.3 2.8 76 248 6.1 68 279 100
Kyuu Total 104 945 195 2.8 75 63.0 228 17 87 85.3 24.6 1.8 26 433 291 44
Female 22 19.8 36 12 2238 14 14 24.1 1.0 10 291 58
Male 82 19.4 2.6 63 2238 1.7 73 247 1.9 16 291 31
Kau Total 95 905 19.2 13 85 68.5 236 3.2 111 87.4 25.1 23 23 793 284 29 206 482 397 82
Female 33 19.1 1.0 38 227 1.1 45 247 2.1 5 280 3.0 49 352 6.0
Male 62 19.2 1.5 47 243 4.0 66 254 24 18 285 29 157 411 83
Su Total 119 100 18.8 0.8 109 879 231 3.0 128 985 25.0 1.4
Female 37 18.5 0.6 30 23.4 55 33 246 0.9
Male 82 18.9 0.8 79 229 1.2 95 25.1 1.5
Kiu Total 120 99.2 19.4 1.9 86 78.2 23.9 33 103 93.6 246 1.8 36 632 271 17
Female 53 18.9 14 37 234 2.7 49 242 1.7 14 268 0.7
Male 67 19.7 2.2 49 243 3.7 54 24.9 1.8 22 274 21
KMU Total % 87.9 19.9 1.4 72 61.0 245 2.7 76 66.1 26.6 4.2 31 674 285 25
Female 37 19.5 13 34 239 24 36 265 5.4 12 276 16
Male 57 202 1.4 38 24.9 3.0 40 26.7 2.7 19 200 28
JMU Total 116 943 19.1 13 116 95.1 223 15 92 87.6 24.4 1.2
Female 28 19.1 13 30 22.1 1.0 27 24.2 0.9
Male 88 19.1 1.2 86 224 1.6 65 24.4 1.3
Overall Total 755 95.1 19.3 1.9 647 788 23.4 33 685 875 252 3.9 116  60.4 282 30 206 482 397 82
Female 248 19.0 16 209 229 28 224 247 26 41 277 33 49 352 6.0
Male 507 19.4 2.0 438 236 3.6 461 255 43 75 284 28 157 411 83

GU: Gifu University School of Medicine; KyuU: Kyushu University School of Medicine; KaU: Kagoshima University School of Medicine; SU: Showa University School of Medicine; KiU: Kitasato University School of Medicine; KMU: Kanazawa Medical University School of

Medicine; JMU: Jichi Medical University School of Medicine; SD: standard deviation.
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Table 2. Factor loadings for promax rotated two-factor solutions for 20 JeffSATIC-J items

\IN?rkmg_ Accountability
ltems relationship
n= 2426

18 All health professionals have their own special expertise to render quality care to their .730* -.063
patients/clients.

" All health professionals should contribute to decisions regarding improving care of 723 107
their patients/clients.

13 Health professionals should be made aware that their colleagues in other health-re- .716* .063
lated disciplines can contribute to the quality of care.

7 Collaborative practice always works best when health professionals develop working .683* =217
relationships to achieve agreed upon goals.

14 Health professionals should be involved in making policy decisions concerning their .676* .097
work.

6 All health professionals can contribute to decisions regarding the well-being of .655* -.032
patients/clients.

10 Interprofessional collaboration which includes mutual respect and communication .623* .237
improves the work environment.

2 All health professionals should have responsibility for monitoring the effects of .618* -.149
interventions on their patients/clients.

20 During their education, all health profession students should experience working in .590* .086
teams with other health profession students in order to understand their respective
roles.

17 Medical errors will be minimized when collaboration exists among health 561 -.134
professionals.

1 Health professionals should be viewed as collaborators rather than superiors or .538* -.023
subordinates.

4 Academic institutions should develop interdisciplinary educational programs to .537* -.007
enhance
collaborative practice.

5 Health professionals should not question decisions made by colleagues even if they -.013 .789*
feel that it might have detrimental effects on the patient/client.

9 The primary function of other health professionals is to follow, without question, orders .022 .784*
by the physician who are treating the patients/clients.

16 To promote the best interest of the patient/client, health professionals should use their .028 .730*
own judgment rather than consulting their colleagues in other health-related
disciplines.

8 Interdisciplinary education and interprofessional collaboration are not linked to one .005 722
another.

15 Because of role differentiation, there are not many overlapping areas of responsibility -.077 .716*
among health professionals in providing care to their patients/clients.

12 Job satisfaction has nothing to do with interprofessional collaborative practices. .094 .651*

3 Teamwork in healthcare cannot be an outcome of interdisciplinary education. -.167 .638*

19 Health professionals working together cannot be equally accountable for the care/ - 117 482*
service they provide.

Eigenvalue 6.50 2.40

% Variance 32.5% 12.0%

Items are listed by the order of magnitude of the factor coefficients within each factor. *Factor coefficients greater than .40.
Jefferson is the sole copyright holder of the JeffSATIC. Permission to use the instrument and its translated versions must be requested from Jefferson, or the creator of the instrument:
mohammadreza.hojat@jefferson.edu
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second factor (eigenvalue=2.40, accounting for 12.0% of total
variances) (Table 2). Additionally, the factor structures of
these items were consistent with those reported by Hojat and
colleagues.”” Therefore, in accordance with their study, we
interpreted the factors to represent the "working relation-
ship" and "accountability," respectively.

The a coefficient for the JeffSATIC-] total, "working re-
lationship," and "accountability” subscale scores were 0.879,
0.862, and 0.832, respectively. We confirmed the reliability
of the JeffSATIC-] and determined it was equivalent to the
original scale.

JeffSATIC-] scores and related factors

Average JeffSATIC-] total scores of male and female first-,
fourth-, and sixth-year students, residents, and doctors, the
average "working relationship" subscale score, and the "ac-
countability" subscale score are shown in Tables 3 and 4.

The average JeffSATIC-] total score for medical students
was 107.4 (SD 13.9). A three-way ANOVA indicated that the
main effects of gender were significant on the variables of
students’ total (F (1,205 = 31.10, p < .001) as well as factor
scores (“working relationship”: F 2045 = 21.16, p < .001; “ac-
countability”; F (2045 = 21.56, p < .001), as indicated by the
higher scores of female students than those of male (Table 3).

The main effects of learning year were also significant on
these variables (“total” F (2, 2005 = 18.87, p < .001; “working
relationship™ F (2045 = 13.42, p < .001, “accountability” F ¢,
2m5) = 13.91, p < .001, Table 3). A post hoc Bonferroni proce-
dure of the total and two-factor subscale scores indicated that
first-year students' scores were significantly higher than
those of other learning year groups (p < .001), whereas no
significant difference was revealed between fourth- and
sixth-year students.

Additionally, the main effects of institution (“total™ F
205) = 8.66, p < .001; “working relationship”: F (,2045) = 4.36, p
<.001, “accountability”: F (2005 = 10.37, p < .001), and the
interaction between institution and learning year (“total”: F
(12,205 = 9.04, p <.001; “working relationship”: F (12,2045 = 7.18,
p <.001; “accountability”: F 2,205 = 6.10, p < .001) were sig-
nificant (Table 3). Concerning differences among institu-
tions in each learning year, it is difficult to find a clear
tendency (Table 4). However, several significant differences
were observed in first-year students' JeffSATIC-] total and
two-factor subscale scores among the seven medical schools
(p < .05), even though the students completed the question-
naire shortly after admission and prior to taking any team-
work courses. KyuU had the highest fourth-year student
scores, whereas JMU had the highest sixth-year student
scores. A two-way ANOV A of residents' scores indicated that
institution was not a significant variable. Female “accounta-
bility” scores were significantly higher than male scores
(F (L108) = 4.95, p = .03) (Table 3). An unpaired two-sample
Student's t-test of medical doctors' total scores indicated that
there was no significant difference between males and
females (t @og = .38 p =.70) (Table 3).

Int ] Med Educ. 2022;13:274-286

The two subscale scores were also not significant.

Educational characteristics of medical schools

As shown in Table 5, all medical schools implemented team-
work courses, but educational strategies, academic year of-
fered (e.g., first-year course, third-year course), length, and
the sequence of the courses varied among institutions. KyuU
offered teamwork courses as electives, whereas other schools
offered them as required courses. The length of required
teamwork courses in 6 years was from 6 (GU) to 37.5 (KaU)
hours.

All medical schools implemented IPE. Five medical
schools (GU, KyuU, KaU, SU, KMU) implemented IPE
courses only in the preclinical years, KiU implemented an
MPE course in the preclinical years and an IPE course in the
clinical years, and JMU implemented a 5.8-hour IPE course
after all clinical clerkship courses were completed. SU imple-
mented IPE courses in the first, third, and fourth years, with
the longest learning hours.

The length of clinical clerkship courses varied from 45 to
74 weeks, with JMU having the longest course duration. Dur-
ing clinical clerkship courses, students experienced team-
work with multiple professionals (transprofessional care) by
playing the role of a team member in the context of real
practice, which is not permitted in preclinical years in
Japanese medical schools. All JMU students train in commu-
nity medicine for 7 weeks in a rural area, where students go
to work after graduation.

Fourth-year students' JeffSATIC-J scores and relation-
ship with the length of courses in preclinical years

Medical schools were ranked in order of the length of their
teamwork or clinical observation courses. As KyuU provides
elective courses of varying lengths, the same ranking was
given to medical schools if the course length was the same or
within the range of KyuU courses (Table 5A).

Spearman's rank correlation between fourth-year stu-
dents' JeffSATIC-] scores and length of courses was analyzed.

As shown in Table 5A, fourth-year female students' "working
relationship” (r s) = .67, p < .05) and "accountability” (r ) =
.67, p < .05) scores were significantly correlated with the
length of the IPE course provided in the fourth year, but not
with any other courses or courses in previous years. Fourth-

year male students' "accountability” scores were not corre-
lated with any courses in preclinical years.

Sixth-year students' JeffSATIC-] scores and relationship
with the length of courses in preclinical and clinical
years

JMU implemented the longest clinical clerkship courses
including training in community hospitals and clinics, and
IPE immediately after the clinical clerkship course, but did
not offer these in preclinical years. The length of clinical
clerkship courses was significantly correlated with sixth-year
students’ “accountability” scores (r 5) = .88, p <.01) and male
students’ “working relationship” scores (r ) = .83, p < .05)
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Table 3. Group comparison of JeffSATIC-J scores and related factors

Total Working relationship Accountability
Saws Groups " Mean SD _Sta_ti_stical Mean SD Sta}i_stical Mean SD Stqti_stical
significance significance significance

Medical students Learning year

First-year 755 110.3 a 11.7 p <.001 67.7 a 7.9 p <.001 426 a 5.9 p <.001

Fourth-year 647 105.9b 14.6 F (2, 2045) = 18.87 64.9b 9.5 F(2 2045 = 13.42 41.0b 7.6 F(2, 2045 = 13.91

Sixth-year 685 105.6 b 14.9 65.4b 9.9 40.2b 8.3

Institution

GU 299 108.8 a 13.0 p <.001 66.7a, b 8.5 p <.001 42.1a,b 6.3 p <.001

KyuU 266 108.5a.b 12.0 F(6.2045) = 8.66 66.7a, b 8.0 F(6.2045) = 4.36 41.84a,b 6.0 F6.2045) = 10.37

KaU 291 108.3a,b 131 66.5a, b 8.6 41.8a,b 6.8

SuU 356 105.5b, c 15.8 659a,b 10.6 39.5¢ 9.3

KiUu 309 105.5b, c 13.7 64.7b 9.0 40.8 b, c 6.6

KMU 242 104.4c 15.8 64.7b 10.2 39.7c 8.7

JMU 324 1104 a 12.6 67.0a 8.4 434 a 6.2

Gender

Female 681 109.5a 131 p <.001 67.2a 8.5 p <001 423 a 6.9 p <.001

Male 1406 106.3b 14.2 F(1,2045 = 31.10 65.5b 9.4 F(12045) = 21.16 40.8 b 7.6 F(1,2045) = 21.56
Residents Institution

KyuU 26 104.3 12.3 n.s. 62.3 8.9 n.s. 42.0 5.2 n.s.

Kau 23 104.7 18.9 F(s108 = 1.19 63.1 13.3 F(,108) = 0.41 41.7 6.8 F(s,108) = 2.25

Kiu 36 96.4 15.7 59.8 10.7 36.6 9.1

KMU 31 102.2 13.9 63.0 9.8 39.2 9.5

Gender

Female 41 103.4 16.1 n.s. 61.5 11.7 n.s. 419a 5.9 p=0.03

Male 75 100.3 15.5 F(1.108) = 0.54 62.1 10.1 F@.,108) = 0.31 38.2b 9.1 F@.,108) = 4.95
Medical doctors Gender

Female 49 107.9 12.5 n.s. 65.1 8.7 n.s. 42.8 5.5 n.s.

Male 157 107.0 15.0 t (204) = 0.38 64.7 9.6 t (204) = 0.27 42.3 6.7 t (204 = 0.46

p for comparison of two, three or more groups using the t-test and ANOVA, respectively. Means denoted by a different letter indicate significant differences between groups.

JeffSATIC-J: Japanese version of the Jefferson Scale of Attitudes Toward Interprofessional Collaboration; GU: Gifu University School of Medicine; KyuU: Kyushu University School of Medicine; KaU: Kagoshima University School of Medicine; SU: Showa University School
of Medicine; KiU: Kitasato University School of Medicine; KMU: Kanazawa Medical University School of Medicine; JMU: Jichi Medical University School of Medicine; SD: standard deviation.
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Table 4. JeffSATIC-J score by group in each institution

First-year medical students Fourth-year medical students Sixth-year medical students Second-year residents Medical doctors

Institution

n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD
Total
GU 107 113.1a,b 9.9 104 105.8b, ¢ 13.5 88 107.3a,b 14.2
KyuU 104 106.5b, c 10.7 75 1135a 11.4 87 106.6a,b 12.6 26 104.3 12.3
Kau 95 109.5a,b 11.4 85 108.8a,b 13.9 111 106.9b 13.6 23 104.7 18.9 206 107.2 14.4
SuU 119 115.0a 9.0 109 99.9d 15.6 128 101.4b 16.7
KiU 120 111.2a,b 11.9 86 101.6c,d 14.2 103 102.1b 12.9 36 96.4 15.7
KMU 94 103.7¢c 14.0 72 108.3a,b 16.2 76 101.6b 16.7 31 102.2 13.9
JMU 116 111.2a,b 11.2 116 106.2b, c 13.0 92 1146 a 12.3
Overall 755 110.3 1.7 647 105.9 14.6 685 105.6 14.9 116 101.4 15.7 206 107.2 14.4
Working relationship
GU 107 69.7a,b 7.0 104 64.6a,b 8.3 88 65.6a, b 9.3
KyuU 104 65.8b, c 7.7 75 68.7 a 7.8 87 66.1a, b 8.3 26 62.3 8.7
KaU 95 67.3a,b 7.7 85 66.3 a 8.6 111 65.9a, b 9.3 23 63.1 13.0 206 64.8 9.4
SuU 119 70.8a 6.0 109 62.3b 10.9 128 64.6a,b 12.0
KiUu 120 68.0a, b 8.3 86 62.0b 9.0 103 63.2b 8.6 36 59.8 10.6
KMU 94 63.4c 8.9 72 67.9a 10.1 76 63.2b 11.2 31 63.0 9.6
JMU 116 67.6a,b,c 7.6 116 64.2a,b 9.0 92 69.6 a 7.6
Overall 775 67.6 8.0 647 64.9 9.5 685 65.4 9.9 116 61.9 10.6 206 64.8 9.4
Accountability
GU 107 43.3a 4.8 104 41.2a,b 6.9 88 41.7a,b 7.0
KyuU 104 40.7a,b 5.7 75 448 a 52 87 40.5b,c 6.2 26 42.0 5.1
KaU 95 421a,b 7.2 85 426a,b 6.2 111 41.0b 6.8 23 41.7 6.6 206 42.4 6.4
SuU 119 442 a 5.0 109 376¢c 8.6 128 36.8¢ 111
KiU 120 43.2a,b 5.1 86 39.6b,c 7.0 103 38.9b,c 7.0 36 36.6 9.0
KMU 94 40.3b 71 72 40.4b,c 10.5 76 38.4b,c 8.6 31 39.2 9.3
JMU 116 43.6a,b 5.7 116 42.0a,b 6.1 92 45.0a 6.6
Overall 755 42.6 5.9 647 41.0 7.6 685 40.2 8.3 116 39.5 8.2 206 42.4 6.4

Means denoted by a different letter indicate significant differences between institutions.

JeffSATIC-J: Japanese version of the Jefferson Scale of Attitudes Toward Interprofessional Collaboration; GU: Gifu University School of Medicine; KyuU: Kyushu University School of Medicine; KaU: Kagoshima University School of Medicine; SU: Showa University School
of Medicine; KiU: Kitasato University School of Medicine; KMU: Kanazawa Medical University School of Medicine; JMU: Jichi Medical University School of Medicine; SD: standard deviation.
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Table 5. Spearman's rank correlation coefficient (r) between JeffSATIC-J score and length of courses related to teamworking or clinical practice

(A) JeffSATIC-J score of fourth-year students

Courses related to teamwork

Clinical practice

) o First year Second year Third year Fourth year First-fourth year First-fourth year
Variables Institution
UPE MPE IPE UPE UPE IPE UPE MPE IPE UPE MPE IPE M/IPE Total Observation
(hrs) (hrs)  (hrs) (hrs) (hrs) (hrs) (hrs)  (hrs)  (hrs) (hrs)  (hrs)  (hrs) (hrs) (hrs) (hrs)
GU 0 3 0 0 0 0 0 125 1.75 0 425 175 6 6 0
KyuU 0 0 0 0 0 0 0 9-22 7-23 0 9-22 7-23 16-45 16-45 0
KaU 0 0 0 15 0 0 0 0 225 15 0 225 225 375 37
Length of courses SuU 0 0 19.5 0 0 4.5 0 0 45 0 0 28.5 28.5 28.5 0
KiUu 0 225 0 0 0 0 0 0 0 0 225 0 225 225 91
KMU 1.5 0 0 0 0 0 1.5 0 20 3 0 20 20 23 200
JMU 0 0 0 0 1.2 0 0 0 0 1.2 0 0 0 1.2 0
Total r .20 -49  -61 41 .00 -.61 .20 .40 .67* 49 -.04 11 13 A3 .10
?.;3 Working relationship r 41 -.53 -41 .20 -.20 -41 41 .53 .82 .35 -12 .37 .18 18 .04
© Accountability r -.20 -36  -.61 41 .20 -.61 -.20 .53 .39 .32 .06 -.09 -.18 -.18 -.26
Total r 41 -49  -61 .20 .00 -.61 41 .40 67* .45 -.04 11 13 A3 18
é Working relationship r .61 -49  -61 .20 .00 -.61 .61 22 .67* .59 -.18 11 13 13 .35
= Accountability r .20 -49  -61 41 .00 -.61 .20 40 .67* .49 -.04 1 13 13 .10
Total r -.20 -40 -4 41 .00 -41 -.20 .67 .54 .22 -.02 17 -13 -13 -.39
g‘\; Working relationship r .00 -40 -4 41 -.20 -41 .00 .67 71 .26 -.02 .30 .04 .04 -.22
Accountability r -41 -18  -.61 41 .20 -.61 -41 .53 22 .18 .24 -.22 -18 -.18 -.30
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Table 5. Spearman's rank correlation coefficient (r) between JeffSATIC-J score and length of courses related to teamworking or clinical practice

(B) JeffSATIC-J score of sixth-year students

Courses related to teamwork Clinical practice
Sixth year
c )
2 First-fourth year Fifth year after First-sixth year First-fourth Fifth-sixth year
] clinical year
3 clerkship
£ . Clerkship ]
UPE MPE IPE M/IPE Total UPE MPE IPE IPE UPE MPE IPE M/IPE Total Observation total Community
(hrs)  (hrs)  (hrs)  (hrs) (hrs) (hrs)  (hrs) (hrs) (hrs) (hrs)  (hrs)  (hrs) (hrs) (hrs) (hrs) (weeks) (weeks)
GU 0 425 1.75 6 6 0 0 0 0 0 4.25 1.75 6 6 0 62 10-14
KyuU 0 9-22 7-23 1645 16-45 3.3 0 0 0 9-22 7-23 16-45 19.3-48.3 0 59 1-5
KaU 15 0 22.5 22.5 37.5 0 0 0 0 15 0 22.5 225 37.5 37 59 1-12
Length of courses SuU 0 0 28.5 28.5 285 0 0 0 0 0 28.5 285 28.5 0 50 1-9
Kiu 0 225 0 225 22.5 0 0.5 10.4 0 22.5 10.4 334 33.4 106 45 0-6
KMU 3 0 20 20 23 0 0 0 0 0 20 20 23 40 52 2
JMU 1.2 0 0 0 1.2 0 0 0 58 1.2 0 5.8 5.8 7 0 74 7-15
Total r .20 .02 -.64 -.80* -.80* .00 -.20 -.20 .61 .19 .02 -.87* -.80* -.76* -.35 .88**
5 Working r 06 -08 -21 -53 -53 41 -4 -4l 61 37 -08 -39 -53 -40 -67* 78
5 relationship
Accountability r .20 .02 -.64 -.80* -.80* .00 -.20 -.20 .61 .19 .02 -.87* -.80* -.76* -.35 .88**
Total r .24 -.22 -.21 -.53 -.53 .20 -41 -41 .61 A1 -.22 -.39 -.53 -40 -.57 .78*
Q< .
g Working r 18  -12 19 -18  -18 61 -61 -6 20 67 12 -20 -18 -13 -61 67
o relationship
v Accountability r .06 .02 -.56 -.80* -.80* .00 -20  -20 .61 .07 .02 -77* -.80* -.76* -.49 .85**
Total r .16 -.02 -.51 -.80* -.80* .20 -41 -41 .61 .26 -02 -87* -80* -.76* -.49 .96
s Working r 12 02 -28 -67  -67 4 a1 -4t 61 19 02 -53  -67 -58 77 83"
s relationship
Accountability r .33 -.16 -.51 -.80* -.80* .00 -41 -41 .61 .30 -16 -87*  -80* -.76* -.39 .96

JeffSATIC-J: Japanese version of the Jefferson Scale of Attitudes Toward Interprofessional Collaboration; GU: Gifu University School of Medicine; KyuU: Kyushu University School of Medicine; KaU: Kagoshima University School of Medicine; SU: Showa University School
of Medicine; KiU: Kitasato University School of Medicine; KMU: Kanazawa Medical University School of Medicine; JMU: Jichi Medical University School of Medicine; UPE: education for medical students only (uniprofessional), in which medical students learn without any
other health professions students; MPE: multiprofessional education without mutual interaction between students of different professions; IPE: multiprofessional education with mutual interaction between students of different professions, which students learn from and
about each other; M/IPE: MPE and IPE.

r: Spearman's rank correlation coefficient. *p <.05, ** p < .01, *** p<.001
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(Table 5B). Teamwork courses in preclinical years were neg-
atively correlated with sixth-year students' scores, fromr (s =
-.87 to -.76 (p < .05).

Discussion

We developed the JeffSATIC-J, which is equivalent to the
original JeffSATIC. Surveys with the JeffSATIC-J revealed
that female students and first-year students had more posi-
tive attitudes toward collaborative teamwork than male stu-
dents and fourth- and sixth-year students who learned about
teamwork as part of their formal curriculum. Based on a the-
oretical and empirical study review, San Martin-Rodriguez
and colleagues elucidated three influential factors for suc-
cessful team collaboration: systemic, organizational, and in-
teractional determinants.”® Using these determinants, the
construction of medical trainees' collaborative attitudes tar-
geted in this research is discussed below.

The JeffSATIC-] score of Japanese medical students in
this multiple imputation study was 107.4 (SD 13.9), whereas
previously reported JeffSATIC scores of US medical students
were 115.5 (SD 12.3, n = 219) at Jefferson University and
115.5 (SD 18.7, n = 115) at Midwestern University.”® As the
effect size was 0.58, a significant difference between this and
previous US studies was suggested. Onishi and colleagues,
based on JSAPNC scores, reported that Japanese doctors had
lower recognition of collaboration than US doctors.”” This
may suggest that Japanese students as well as doctors have
more negative attitudes toward collaboration than US stu-
dents.

Hojat and colleagues concluded that the differences be-
tween the countries might be due to cultural reasons.” Fur-
thermore, the professional system, another systemic deter-
minant for team collaboration, must be considered. The
Japanese Medical Practitioners' Act states, "No person except
a medical practitioner shall engage in medical practice"
(Article 17)** and medical practice is strictly limited to na-
tionally licensed medical doctors who graduate from medical
school (Article 11) and pass the National Examination for
Medical Practitioners administered by the Minister of Health
and Labour (Article 9). However, non-physician clinicians in
the US, such as physician assistants and nurse practitioners,
can perform medical acts on behalf of physicians. Japanese
culture and a professional system that formally establishes
the professional superiority of licensed medical doctors can
help explain the negative attitudes toward collaboration
among Japanese medical students and doctors.

In contrast, female students' high collaborative attitudes
were indicated in this research and repeatedly reported from
the US and Sweden.”®” However, gender was not a signifi-
cant factor for residents' "working relationship" scores in this
study, suggesting that environment, education, and clinical
experiences could help modify collaborative attitudes. In ad-
dition to regional culture, organizational determinants, such
as each organization's philosophy and shared values, and
experiences provided by the formal educational program and
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informal activities at the institution might cause differences
in attitudes toward collaboration. Organizational determi-
nants could also explain differences in medical students'
attitudes among institutions and learning year groups.
Hansson and colleagues reported that collaborative attitudes
in Swedish medical students, as evaluated by the JSAPNC,
were significantly more negative in the final year of medical
school than in the first year.” In our study, first-year stu-
dents' collaborative attitudes were higher than those of
fourth- and sixth-year students, and sixth-year students' atti-
tudes were close to those of residents and doctors. The results
of the current as well as previous studies suggest that students
gradually acquire an attitude as medical doctors, including
attitudes toward team collaboration in the medical commu-
nity.” This may be due to students' ambitions to identify with
the doctor's role and its demarcation from other professional
groups.”>**** Educational intervention might modify stu-
dents' attitudes. IPE is known to be an effective educational
strategy to enhance awareness of team collaboration as indi-
cated by educational outcomes and the adoption of collabo-
rative experiences.”!!

In this study, IPE had a positive but short-term effect on
female students' collaborative attitude, and clinical experi-
ence had a positive effect on both male and female students,
especially on their "accountability” with respect to collabora-
tive attitudes at graduation. The clinical experience provided
students with the opportunity to realize the necessity of per-
forming team collaboration and to gain respect for other
health professionals.

Harden"” explained that learning in clinical clerkship
courses is a transprofessional step of teamwork education,
which is more advanced than multiprofessional or interpro-
fessional steps. Clinical clerkship courses in Japanese medical
schools correspond to Harden's transprofessional step of ed-
ucation. Frenk and colleagues indicated the importance of
transprofessional education in communities with multiple
health workers.”® These learning experiences were catego-
rized as interactional determinants for successful team col-
laboration,” and this research supports the effectiveness of
transprofessional experiences.

JMU has a unique clinical clerkship following the IPE
course, and sixth-year students at JMU had the highest
JeffSATIC-] scores among the seven medical schools in this
study. Wahlstrom and colleagues reported that long-term
education provided in the context of the clinical practice of
medicine improves attitudes and skills related to collabora-
tion with other health professions.”® Previous research indi-
cates that informal interprofessional interactions during
clinical placements serve as an effective method of team
learning.”*® Frenk and colleagues suggested that interprofes-
sional undergraduate education should be integrated into so-
cialization and learning as part of a continuum of learning.”
JMU students' positive attitude toward collaboration might
have been constructed by modeling and experiencing favor-
able teamwork as part of their clinical clerkship courses, and



then reinforced by experienced-based learning in interpro-
fessional group discussions. Students' rich clinical experience
as health professionals, interacting with people who would be
team members in the near future, combined with reflective
learning in the formal course program might foster ideal
team collaborators.

Limitations

Despite conducting self-assessment using the JeffSATIC-] in
an anonymous survey, the possibility of social desirability
bias cannot be ruled out in this study. Courses were catego-
rized based on the CAIPE definition and Harden's educa-
tional steps and compared by the length of the courses. Alt-
hough the length of the courses could be a significant factor,
courses varied among the medical schools studied despite
their classification into the same category, and confounding
factors might influence scale scores.

Further, the formal course curriculum was used to deter-
mine 6 years of educational intervention. Course infor-
mation might not reflect actual individual educational expe-
riences, and the method of statistical analysis was limited
because there was an elective course at KyuU. As for resi-
dents and physicians, the number of institutions was limited,
and respondents’ undergraduate educational backgrounds
were unknown. As this was a cross-sectional study, our con-
clusions should be discussed carefully and confirmed in a co-
hort study.

Conclusions

Japanese medical trainees' collaborative attitude toward
teamwork might be lower than that of US students, and could
be influenced by culture, professional systems, and organiza-
tional factors. Although students in their final year of medi-
cal school have lower collaborative attitudes toward team-
work than first-year students, experience in clinical
clerkships might facilitate their recognition as well as the ex-
ecution of collaborative work. Transprofessional education
in the community of practice and an effectively organized
curriculum might have favorable effects on medical students'
attitudes toward collaboration.

The results of this study suggest that long-term clinical
clerkship at higher grades need to be implemented in the cur-
riculum to improve final-year medical students' attitudes to-
ward team collaboration. Further work is required to reveal
details of the related factors such as focus group interviews.
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