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Abstract

Background: Interprofessional Education (IPE) is now included in curricula in universities worldwide. It is known
that there are differences in attitudes towards IPE among students, but less is known regarding how students’
personalities and learnings styles correspond with those attitudes. The aim of this study was to investigate whether
personality traits and learning styles have any impact on medical students’ attitudes towards IPE.

Methods: Seventy nine medical students in their 9th term (63% females, mean age 29 years) were questioned
regarding their attitudes towards IPE according to the Interdisciplinary Education Perception Scale questionnaire,
the Kolb’s learning style and Big Five Inventory questionnaires. For all three instruments we used the Swedish
translated versions.

Results: When investigated with a logistic regression, adjusting for age and gender, there were no significant
associations between Big Five inventory, Kolb’s learning style and IEPS, except for the Reflective-Pragmatic learning
style that was moderately associated with a higher IEPS score.

Conclusion: There was no clear correlation between personality, learning style and attitude towards IPE as
measured by the IEPS among medical students in our study population. Further investigations would benefit from
a combination of qualitative and quantitative design.

Keywords: Interprofessional education, Undergraduate medical education, Personality, Learning styles, Big five
inventory
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Introduction
Interprofessional collaboration between different health
care professionals is a strategy meant to improve patients’
medical outcome and increase patient safety. The idea is
that when different health care professionals work to-
gether in well-functioning teams, they all contribute with
specific knowledge adding up to a holistic approach [1].
However, it may be difficult to achieve good interprofes-
sional teamwork. In an attempt to meet this challenge,
universities have developed Interprofessional Education
(IPE) learning activities to offer students opportunities to
train and learn collaboration skills [2, 3]. IPE promotes
safe patient care (World Healt h[4]) and has been widely
implemented [5]. IPE has been defined as “members or
students of two or more professions associated with health
or social care, engaged in learning with, from and about
each other” ([2], p. 43). IPE is currently included in curric-
ula at many universities worldwide (C. L. [6]); however,
“there is no generalizable theory which can explain how,
why or when learning through IPE is successful” (C. L. [6],
p. 2). Allvin et al. stated in a study protocol from 2020 that
IPE includes many aspects of collaboration and learning
activities on different levels. This complexity of IPE-field
provides a challenge in terms of research and they con-
clude that previous research consists of contradictory re-
sults and that “the effects of IPE on learning outcomes
across all health professions are inconclusive” ([7], p. 2).
Although the use of IPE as a teaching method in health-
care education has increased during the last 20 years, it is
important to recognize that students’ attitudes toward IPE
seem to vary [8]. There are gender differences in attitudes
[9], as well as differences based on what educational pro-
gram the students attend. Wilhelmsson et al. [9] con-
cluded that female students were more positive towards
IPE/teamwork than male students, regardless of the edu-
cational program they were attending. Another finding
was that nursing students had a more positive attitude to
teamwork and collaboration compared to medical stu-
dents. Students that participate in courses in IPE ward
seem to be more positive to IPE and to collaboration with
other professions (C. L. F [10].).
In 2017, Visser et al. carried out a systematic review to

identify how IPE was perceived by medical students, res-
idents, and nursing students in a clinical setting. Their
conclusion was that there are three levels of explanations
for successful IPE activities: the organizational, proces-
sual, and individual levels. In their study, Visser [6] iden-
tified a need for more research on the individual level.
Our article is an attempt fill this knowledge gap by ana-
lyzing different factors on a personal level in order to in-
crease the understanding of students´ attitudes towards
IPE. Learning styles have been discussed as one of the
components that can have impact on students’ perform-
ance [11, 12]. Personality is another aspect that is likely

to affect learning processes as well as attitudes towards
IPE. A recent study [13] from Israel found positive cor-
relations between nursing students´ perception of actual
cooperation with other professions (IC) and the person-
ality traits; agreeableness, conscientiousness, and open-
ness to new experiences. Regarding medical students
there is a lack of previous studies examining the rela-
tionship between personality traits and attitudes towards
IPE. In two different systematic reviews examining IPE
personality traits were not included [14, 15]. We would
argue that the influence of learning styles as well as per-
sonality traits regarding attitudes towards IPE and inter-
professional collaboration is a research field with
knowledge gaps. To the best of the authors’ knowledge,
there are no published studies exploring the correlation
between learning styles, personality traits and attitudes
towards IPE.
The aim of this study was to investigate whether per-

sonality traits and learning styles have any impact on
medical students’ attitudes towards IPE and interprofes-
sional collaboration.

Methods and participants
The curriculum of the medical program at Karolinska
Institutet is not designed as interprofessional but some
interprofessional activities are included throughout the
program. The longest IPE period is a mandatory 2 weeks
interprofessional clinical rotation, that takes place during
their 8th term at a ward or in an emergency room set-
ting [16]. This rotation is an IPE course with specific
learning outcomes related directly to IPE. During these
interprofessional clinical rotations students experienced
active collaboration with nursing students, and some-
times also with physiotherapist- and occupational ther-
apist students, in real patient care and the students
discuss and solve upcoming clinical problems together
[17, 18]. At the medical program and the other health
care related educational programs at Karolinska Institu-
tet IPE is in line with the descriptions made by CAIPE,
and they state that IPE is “occasions when two or more
professions learn with, from and about each other to im-
prove collaboration and the quality of care” [19].
The null hypothesis of this cross-sectional cohort

study was a priori defined as that there is no correlation
between personality traits, learning styles and medical
students’ attitudes towards IPE and interprofessional col-
laboration. In the fall of 2012 all 6th-semester medical
students at Karolinska Institutet were invited to partici-
pate in a study that used the Contextual Activity Sam-
pling System (CASS) for data collection using mobile
devices [20–22]. All students were informed both orally
and written, during their first week in 6th semester out
of eleven about the research project’s aim and design
plus what participation would imply. Further they were
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informed about that participation were voluntary and
that they could decline at any time without conse-
quences, neither for their grades nor course participa-
tion. Informed consent was obtained by all participants.
When constructing experience-sampling question-

naires it is important to be cautious [23] to avoid re-
activity among the respondents concerning frequent
sampling. Therefore, the total number and frequency of
questionnaires to be used during this study were thor-
oughly discussed in the research group based on previ-
ous research on the topic as described by Van Berkel
et al. and Heron et al. [24, 25]. After consensus in the
study group, questionnaires were decided to be sent via
mobile phones with follow-ups every 3rd week during
the 6th semester, and this data has been published else-
where [26]. Background data (gender and age) were also
collected through the CASS on the first occasion.
During the 9th semester, students´ attitudes towards

IPE were investigated by using the Interdisciplinary Edu-
cation Perception Scale (IEPS) (B [27].). The Kolb’s
learning style questionnaire [28] and the Big Five Inven-
tory (BFI) questionnaire were used regarding learning
styles and personality traits respectively [29]. The IEPS is
a tool originally designed to measure attitudes towards
interprofessional education [30]. In this study we used
the Swedish translated version that has been adapted to
consist of three subscales measured with a Likert scale
ranging from 1 = strongly disagree to 6 = strongly agree
(B [27].). The competency and autonomy subscale refers
to respect and trust among professions, positive attitudes
about goals and contributions, and attitudes about stu-
dents’ training and competence. The perceived need for
cooperation subscale refers to students’ attitudes about
the need to cooperate and to learn from other profes-
sions. The perception of actual cooperation subscale re-
fers to students’ attitudes about teamwork, positive
interprofessional relationships, and willingness to collab-
orate with those in other professions. The IEPS total
score is a sum of the three subscores. The competency
and autonomy subscale is the sum of responses to five
questions with a maximum score of 30. The perceived
need for cooperation is the sum of responses to two
questions with a maximum score of 12, and the percep-
tion of actual cooperation subscale is the sum of re-
sponses to five questions with maximum score of 30.
The maximum total sum score of 72 indicates a more
positive response to interprofessional cooperation. For
this study, the IEPS results were judged as positive (61–
72 points) or negative (51–60 points) towards interpro-
fessional collaboration.
According to Kolb’s experiential learning theory, learn-

ing is viewed as a four-stage cycle [31]. First, immediate
and concrete experiences serve as a basis for observa-
tion. Next, the individual reflects on these observations

and begins to build a general theory of what this infor-
mation might mean. In the next step, the learner forms
abstract concepts and generalizations based on the hy-
pothesis. Finally, the learner tests the implications of these
concepts in new situations. Hereafter, the learning process
continues in the four stages as an endless spiral of the ex-
periential process. The learning styles described by Kolb
are based on two major dimensions: active/reflective and
abstract/concrete. In the Swedish version that we used in
this study, these are presented as two partially redefined
variables: Emotive-Rational and Reflective-Pragmatic.
These two variables are independent of each other and
have good reliability, expressed both as homogeneity and
stability [28]. Kolb’s learning style inventory dimensions of
Emotive-Rational and Reflective-Pragmatic have been cal-
culated in this study according to the model defined by
Marke and Cesarec [28]. For more information, see Ap-
pendix 1 (Additional file 1).
The Big Five Inventory (BFI) is a well-established and

validated instrument used to measure personality traits
[29]. The major advantages of the BFI is that it is easily
understood by respondents because it is derived from
ordinary people’s vocabulary, it seems to capture
humans’ personalities in different cultures, and it can be
used to predict important life events. Five types of per-
sonality traits are used in the model. Extraversion refers
to someone who is social, active, and likes to have fun.
Agreeableness represents someone who is helpful, for-
giving, and honest. Conscientiousness refers to someone
who thinks before acting and is good at organizing and
prioritizing. Neuroticism refers to someone who feels
anxious, nervous, sad, and tense. Openness to experience
describes a person who is curious, interested in new
things, and intellectual [29]. The BFI has been translated,
validated and used in a Swedish context [32]. The BFI
consists of 44 items on a 5-point Likert scale, where 1 in-
dicates “I strongly disagree”; 2, “I disagree”; 3, “I neither
agree nor disagree”; 4, “I agree”; and 5, “I agree strongly.”
Each personality dimension’s overall score is calculated by
summing up the Likert scale scores of the 8–10 assertions
specific for each dimension [32].. The personality dimen-
sion scores were dichotomized into the following categor-
ies with the median value of the whole population
defining the cut-off; extraversion 13–28 = no, 29–40 = yes,
agreeableness 27–35 = no, 36–45 = yes, neuroticism 9–
20 = no, 21–35 = yes, conscientiousness 21–35 = no, 36–
45 = yes, openness 21–35 = no, 36–50 = yes.

Statistics
Statistical analyses were performed using software packages
of SPSS version 23. The cohort size was defined by conveni-
ence sampling, including one class of medical students. To
compare proportions of categorical variables, the Chi
Squared test was used. Bonferroni’s correction was used for
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multiple comparisons. To compare numerical values, a Stu-
dent’s t-test was used. All comparisons were considered sig-
nificant if p < 0.05 in two-sided tests.
The main outcome of IEPS is a numerical ordinal value and

was presented as means and corresponding standard devi-
ation. The correlations between IEPS and age, gender, previ-
ous experience with IPE, Kolb’s learning styles, and
personality according to BFI, respectively, were tested in a lo-
gistic regression model in all individuals with complete data.
Other confounders were not considered in the analysis. Re-
sults are presented as crude measures, univariate analysis and
multivariable analysis adjusted for age, gender, KOLB, and
BFI. The results are presented as odds ratios for crude and ad-
justed measures for being positive to IPE. Statistical signifi-
cance is presented as 95% confidence intervals and p-values.

Ethics
This study was performed according to the Helsinki Declaration
(World Medical Association Declaration of Helsinki. Ethical
Principles for Medical Research Involving Human Subjects,
1964). The Regional Ethical Review Board in Stockholm
reviewed the study and stated that no ethical permission was re-
quired per Swedish law (Dnr: 2010/1606–31/5, 2012/1227–32).

Results
Ninety-eight students out of 136 eligible individuals
agreed to participate in the study, out of whom 79
responded to the questionnaires and were included in
the current analysis. The mean age of the participants
was 29 years (SD = 5.3, range 23–46 years) and 62% (n =
50) were females.

Table 1 shows the mean scores for the IEPS. Table 2
presents the IEPS subscales. Generally, the scores were
relatively high, and the subscale perceived need for co-
operation reached almost a maximum score (11.7 of 12
possible). There were no differences between genders.
Table 3 summarizes the participants’ personality di-

mensions according to the BFI questionnaire. There
were significant differences between genders in three out
of five dimensions, with female students scoring signifi-
cantly higher in the agreeableness, neurotic and con-
scientiousness dimensions.
Table 4 shows the Kolb’s learning inventory. Female

students had higher scores for the dimension Reflective-
Pragmatic compared to male students (p = 0.024).
There were complete data regarding IEPS for 76 stu-

dents, out of which 49 students (64%) scored 51–60
points on the IEPS, which was interpreted as a negative
attitude towards IPE, whereas 27 students (36%) scored
61–72 points, which was considered a positive attitude
towards IPE. When investigated using a logistic regres-
sion adjusting for age and gender, a moderate associ-
ation was found between the Reflective-Pragmatic
learning style, and a higher IEPS score, as shown in
Table 5. No other relationship was found between the
main outcome IEPS and Kolb’s learning style or BFI in
either the univariate or the adjusted analysis.

Discussion
The aim of this study was to investigate associations be-
tween learning styles, personality and medical students’ at-
titudes towards IPE and interprofessional collaboration.

Table 1 Mean scores of participants on the Interdisciplinary Education Perception Scale in a study investigating personality and
learning styles in relation to attitudes towards interprofessional activities among 79 undergraduate medical students

Item Males
Mean (SD)
range

Females
Mean (SD)
range

Total
Mean (SD)
range

1 Individuals in my profession are well-trained (1 missing) 5.4 (0.49) 5–6 5.4 (0.65) 4–6 5.4 (0.59) 4–6

2 Individuals in my profession are able to work closely with individuals in other professions 5.1 (0.59) 4–6 4.8 (0.71) 3–6 4.9 (0.69) 3–6

3 Individuals in my profession are very positive about their goals and objectives 4.9 (0.64) 4–6 4.8 (0.62) 4–6 4.8 (0.63) 4–6

4 Individuals in my profession need to cooperate with those in other professions 5.9 (0.31) 5–6 5.8 (0.55) 4–6 5.8 (0.51) 4–6

5 Individuals in my profession are very positive about their contributions and
accomplishments

4.9 (0.59) 4–6 4.9 (0.78) 3–6 4.9 (0.71) 3–6

6 Individuals in my profession must depend on the work of people in other professions 5.8 (0.47) 4–6 5.9 (0.42) 4–6 5.8 (0.43) 4–6

7 Individuals in my profession trust each other’s professional judgment 4.7 (1.0) 2–6 4.8 (0.73) 3–6 4.8 (0.85) 2–6

8 Individuals in my profession are extremely competent (1 missing) 4.7 (0.71) 3–6 4.5 (0.75) 3–6 4.6 (0.73) 3–6

9 Individuals in my profession are willing to share information and resources with other
professionals

4.9 (0.70) 3–6 4.8 (0.74) 3–6 4.9 (0.72) 3–6

10 Individuals in my profession have good relations with people in other professions (1
missing)

4.4 (0.73) 3–6 4.5 (0.69) 3–6 4.4 (0.70) 3–6

11 Individuals in my profession think highly of other related professions 3.9 (0.92) 2–6 4.2 (0.65) 3–6 4.1 (0.76) 2–6

12 Individuals in my profession work well with each other 4.5 (0.82) 3–6 4.8 (0.65) 4–6 4.7 (0.73) 3–6

All comparisons between genders were insignificant (p > 0.05), Student’s t-test
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Visser et al. [6] mentioned the lack of research investigat-
ing individual factors in relation to IPE. Learning styles
and personality traits are examples of factors on an indi-
vidual level, which are likely to have an impact on stu-
dents’ attitudes towards IPE and interprofessional
collaboration. In line with this assumption, it was hypoth-
esized that both learning styles and personality traits
would have an impact on attitudes toward IPE; however,
there were no relevant associations found in the regres-
sion model investigating KOLB’s and BFI’s association
with IEPS. Although there were no significant associations
in the data, some findings are still interesting in relation
to previous research.
The data were collected in 2014 alongside a longitu-

dinal study with medical students at Karolinska Institu-
tet [33, 34]. The demographic data showed that the
gender distribution was in line with the current male-
female ratio of students in Sweden and at Karolinska In-
stitute where the study was conducted. The sample is
representative, and the findings are generalizable from a
gender perspective. The participants were all familiar
with the CASS method of data collection, and the

response rate was relatively high, which further supports
the appropriateness and generalizability of the findings.
In several previous studies, gender did seem to play a

role in attitudes towards IPE [35, 36], showing that fe-
male students were more positive towards IPE compared
to male students. In contrast, in our study, no difference
was found between genders for the IEPS results, a find-
ing supported by a study by Williams et al. (Brett [37]).
In our study, IEPS scores were found to be relatively

high, and the subscale “perceived need for cooperation”
reached almost a maximum score. The purpose of our
study was probably obvious to the study participants,
and that may have introduced bias in our findings. Stu-
dents may have responded to our questions in a manner
that they thought would please us, thus producing a
higher IEPS score than students normally would achieve.
However, the fact that all CASS answers were anon-
ymized minimized the risk of such bias. Moreover, in a
population with a generally positive attitude towards
IPE, there may exist little differences between groups
that are not discernable due to ceiling effects in our
measurement tool. A larger study, and/or another study
design would be needed to clarify these circumstances.
Psychometric robustness of instruments to evaluate IPE
has been reported to be questionable [38]. Problems re-
lating to the IEPS involve that use of the IEPS by various
authors demonstrates considerable variation in the appli-
cation of the original test scoring protocol. In some pa-
pers, raw scores have been used for analysis rather than
factor or subscale scores and total scores [38]. We have
used a dichotomized result. The cut-off was arbitrarily
set at 60, which may be subject for discussion and/or
criticism. Our study aim was to investigate an associ-
ation between IPE attitudes and learning styles with a
quantitative approach. After discussion in the study
group, we decided for the current methodology, which
has its weaknesses but still represents an inventory of
strong associations between different psychometric mea-
sures in the population under study.
In a study from Marke and Cesarec [28], females were

found to be more emotive in their learning modes

Table 2 Students Interdisciplinary Education Perception Scale (IEPS) subscales investigated in a study investigating personality and
learning styles in relation to attitudes towards interprofessional activities among 79 undergraduate medical students. Maximum
possible scores: total 72; 1st subscale 30; 2nd subscale 12; 3rd subscale 30

N Males
Mean (SD) range

Females
Mean (SD) range

Total
Mean (SD) range

IEPS total 76 59.2 (4.0) 52–68 59.1 (4.4) 51–72 59.1 (4.2) 51–72

IEPS subscales

1. Competency and autonomy 77 24.6 (2.0) 21–29 24.3 (2.3) 20–30 25.5 (2.2) 20–30

2. Perceived need for cooperation 79 11.7 (0.70) 9–12 11.6 (0.85) 8–12 11.7 (0.8) 8–12

3. Perception of actual cooperation 78 22.9 (2.9) 17–30 23.1 (2.4) 19–30 23.0 (2.6) 17–30

All comparisons between genders were insignificant (p > 0.05), Student’s t-test

Table 3 Personality dimensions according to the Big Five
questionnaire in a study investigating personality and learning
styles in relation to attitudes towards interprofessional activities
among 79 undergraduate medical students. The results
presented refer to number of respondents with high scores on
the corresponding dimensions of the BFI (e.g yes for
Agreeableness/Neuroticism etc.) and Total % the percentage of
high scores on the BFI in relation to the entire study population
(n = 79)

Males Females Total Total %

Extraversion 10 19 29 37

Agreeableness (1 missing) 12* 33* 45 58

Neuroticism (2 missing) 8* 29* 37 48

Conscientiousness (4 missing) 6* 30* 36 48

Openness (1 missing) 19 22 41 53

*Significant difference between genders (p < 0.05), Chi Square test with
the Bonferroni correction
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independent of profession and not correlated to age.
They also showed that students of social work and
psychology were the most emotive and most prone to
reflection, while medical students had more pragmatic
and rational learning modes. Heffler and Sandell, who
studied learning styles among psychotherapy students,
found that men were more rational than women.

However, this finding was only significant in one of
three cohorts studied [39]. The findings from our study
showed that female medical students had a significantly
more reflective pragmatic learning style than male stu-
dents; however, no difference in the Emotive-Rational
learning style between genders was observed. The find-
ings regarding relations between gender and learning

Table 4 Kolb’s learning inventory in two dimensions: Emotive-Rational and Reflective-Pragmatic, in a study investigating personality
and learning styles in relation to attitudes towards interprofessional activities among 79 undergraduate medical students

Males
Mean (SD) range

Females
Mean (SD) range

Total
Mean (SD) range

Emotive-Rational 42.9 (8.9) 29–60 43.6 (8.7) 28–66 43.3 (8.7) 28–66

Reflective-Pragmatic 39.5 (9.9) 29–65* 45.3 (9.6) 31–70* 43.0 (10.1) 29–70

*Significant difference between genders (p < 0.05), Student’s t-test

Table 5 A logistic regression model investigating the relationship between IEPS and KOLB learning style, BFI, gender, and age, in a
study investigating personality and learning styles in relation to attitudes towards interprofessional education (IPE) among
undergraduate medical students. Results are expressed as an odds ratio (OR) for being positive to IPE in a univariate and
multivariable analysis

Variable Crude measures Univariable Multivariable

Adjusted for all variables*

OR 95% CI p-value OR 95% CI p-value

n %

KOLB EMORAT 1 16 27 Reference Reference

2 16 27 1.000 0.239–4.184 1.00 1.473 0.197–11.032 0.706

3 28 47 1.500 0.408–5.518 0.542 3.086 0.469–20.291 0.241

REPRA 1 18 30 Reference Reference

2 18 30 3.500 0.825–14.848 0.089 8.049 1.206–53.707 0.031**

3 24 40 2.429 0.678–8.701 0.173 4.094 0.612–27.374 0.146

BFI Extraversion Yes 24 40 Reference Reference

No 36 60 1.857 0.624–5.530 0.266 1.758 0.416–7.425 0.443

Agreeableness Yes 37 62 Reference Reference

No 23 38 1.725 0.550–5.412 0.350 3.115 0.681–14.254 0.143

Neuroticism Yes 28 47 Reference Reference

No 32 53 0.351 0.112–1.098 0.072 0.315 0.075–1.319 0.114

Conscientiousness Yes 30 50 Reference Reference

No 30 50 1.833 0.616–5.453 0.276 1.251 0.276–5.666 0.772

Openness Yes 33 55 Reference Reference

No 27 45 0.545 0.184–1.613 0.273 0.347 0.078–1.549 0.165

Gender Male 23 38 Reference Reference

Female 37 62 1.11 0.370–3.338 0.851 0.607 0.101–3.665 0.587

Age < 27 26 43 Reference Reference

27–30 20 33 0.684 0.125–1.929 0.308 0.301 0.062–1.476 0.139

> 30 14 23 0.491 0.193–2.419 0.556 0.259 0.034–1.947 0.189

CI Confidence Interval
BFI Big Five Inventory
IPE Interprofessional Education
IEPS Interdisciplinary Education Perception Scale
*Logistic regression adjusted for age, gender, KOLB, and BFI
** Statistically significant
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styles are contradictory in the literature and we can only
conclude a need for further investigation.
Well-established and validated instruments were used

to measure students’ learning styles, personality traits,
and attitudes towards IPE by using the Swedish version
of IEPS (B [27].). Even so, there are some limitations to
this study that should be recognized. First, the number
of participants was relatively low and all participants
were medical students from the same semester and from
one single university. Future research would benefit
from using a larger sample, with students from different
educational programs and / or time periods that would
allow a comparative approach. Significant associations
may have been found using a larger or different sample.
Second, although well-established and validated instru-
ments were used to measure learning styles, personality
traits, and attitudes towards interprofessional education
activities, it should be noted that these are all complex
processes that can be difficult to investigate using a
quantitative design. Future research would benefit from
a combination of quantitative and qualitative research
methods.
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