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ABSTRACT
Interprofessional Education (IPE) is essential to prepare future health-care professionals for collaborative 
practice, but IPE requires evaluation. One psychometrically sound instrument is the Interprofessional 
Education Collaborative Competence Self-Efficacy Tool consisting of nine items (IPECC-SET 9). This tool 
does not, to date, exist in a Swedish version. Therefore, the aim of this study was to translate and validate 
the Swedish version of the IPECC-SET 9. The English version was translated into Swedish and tested 
among 159 students in the 3-year Bachelor Programs in Nursing and in Biomedical Laboratory Science. 
The psychometric analysis was guided by a Rasch model, which showed that the items functioned well 
together, confirming unidimensionality, and that the person misfit was also lower than the set criterion. 
The separation index was 2.98, and the Rasch-equivalent Cronbach-alpha measure was estimated to .92, 
supporting internal consistency. No systematic differences on item level in IPECC-SET 9 further supported 
fairness in testing. The Swedish IPECC-SET 9 demonstrates sound psychometric properties and has the 
potential to be used as a measure of self-efficacy for competence in interprofessional collaborative 
practice among health profession students. However, the IPECC-SET 9 is recommended to be further 
tested in larger samples representing the entirety of health-care teams.
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Introduction

To prepare future health-care workers for collaborative 
practice and thus manage the increasingly complex chal-
lenges within healthcare, interprofessional education (IPE) 
is one essential ingredient in health-care education 
(Spaulding et al., 2021). When IPE is incorporated into 
the curricula, it is necessary to thoroughly evaluate it in 
terms of students’ learning and knowledge toward inter-
professional teamwork (Anderson, 2016). Such evaluation 
requires robust and valid instruments (Brandt & Schmitz, 
2017; Reeves et al., 2015), but to date, to the best of our 
knowledge, there are no available instruments to use in 
a Swedish context despite IPE attracting growing interest, 
resulting in a surge of IPE initiatives.

Background

There is growing evidence that IPE leads to effective collabora-
tive practice (Guraya & Barr, 2018; World Health 
Organization, 2010), which in turn may contribute to better 
health-care services, stronger health systems, and improved 
health outcomes (World Health Organization, 2010). 
Importantly, collaborative practice and IPE are not the only 
solutions to meet increasingly complex challenges, such as, for 
instance, chronic conditions or aging populations within 
healthcare, but they prepare health workers to meet these 
challenges. Therefore, it is essential that IPE be incorporated 
in education for healthcare and human services students 

(World Health Organization, 2010). The definition of IPE is 
“occasions when members or students of two or more profes-
sions learn with, from, and about each other to improve colla-
boration and the quality of care and services” (Center for the 
Advancement of Interprofessional Education, 2016, p. 1). 
Previous studies show that IPE prepares students to work in 
interprofessional teams (World Health Organization, 2010), 
promotes collaborative professional relationships (Frenk 
et al., 2010), increases collaborative knowledge and skills, and 
improves attitudes or perceptions of other team members 
(Reeves et al., 2016). Although there is evidence that IPE equips 
students with collaborative knowledge and skills by preparing 
them to enter the workplace as members of interprofessional 
teams (Frenk et al., 2010; Raynault et al., 2020; Spaulding et al., 
2021; World Health Organization, 2010), there are challenges, 
one of which is the evaluation of educational initiatives (Reeves 
et al., 2015). When IPE is incorporated into curricula, it is 
essential to thoroughly evaluate learning outcomes with respect 
to changes in students’ attitudes and knowledge toward inter-
professional teamwork (Anderson, 2016). Evaluation of IPE is 
also necessary to enable development and quality improvement 
of education. However, this evaluation requires robust and 
valid instruments to measure IPE (Brandt & Schmitz, 2017; 
Reeves et al., 2015).

One psychometrically sound instrument is the 
Interprofessional Education Collaborative Competence 
Self-Efficacy Tool (IPECC-SET), which measures self- 
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efficacy for competence in interprofessional collaborative 
practice (Hasnain et al., 2017). The IPECC-SET (Hasnain 
et al., 2017) is based on the four core competencies for 
interprofessional collaboration practice: Values/Ethics for 
Interprofessional Practice, Roles and Responsibilities, 
Interprofessional communication, and Teams and 
Teamwork (Interprofessional Education Collaborative, 
2011), all for evaluating self-efficacy in interprofessional 
collaborative practice competence (Hasnain et al., 2017). 
Self-efficacy refers to persons’ confidence in their ability 
to manage situations or tasks. Individuals with strong 
self-efficacy are persistent in mastering challenges and 
completing tasks, and are confident in their ability to 
successfully reach set goals. Notably, self-efficacy can be 
strengthened through directed interventions where vicar-
ious experience (learning from others) and verbal persua-
sion (feedback) are central (Bandura, 1977). This was 
shown in a study among students after participation in 
an interprofessional training intervention (Nørgaard et al., 
2013). In that study, students who received interprofes-
sional training reported better self-efficacy compared to 
the control group who had regular clinical training 
(Nørgaard et al., 2013).

The IPECC-SET was initially developed with 38 items 
(Hasnain et al., 2017). It was later refined into a 9-item 
unidimensional short version, IPECC-SET 9 covering 
three of the core competencies. During the development 
of the original IPECC-SET 9, the four competencies were 
found to be highly correlated, which indicated that they 
measured a similar concept and were not conceptually 
different (Kottorp et al., 2019). This is consistent with 
the update of the four core competencies, which suggests 
that interprofessional collaboration comprises one domain 
itself (Interprofessional Education Collaborative, 2016). 
When developing the IPECC-SET 9, the intention was 
not primarily to keep all four competencies but to main-
tain the competencies that contributed to the construct 
(i.e. self-efficacy for competence in interprofessional col-
laborative practice; Kottorp et al., 2019). The IPECC-SET 
9 demonstrates evidence of validity and precision, which 
is recommended when evaluating educational initiatives 
or in studies where multiple instruments are used. It is 
also recommended that the instrument be further tested, 
for instance, in various contexts and across countries 
(Kottorp et al., 2019) to evaluate IPE initiatives or to 
develop education in languages other than English. The 
IPECC-SET 9 was developed among both undergraduate 
and postgraduate students in a North American educa-
tional and healthcare context (Kottorp et al., 2019). To 
the best of our knowledge, to date there are no Swedish 
instruments assessing self-efficacy for competence in 
interprofessional collaborative practice among health pro-
fession students with as sound psychometric properties as 
the IPECC-SET 9. Therefore, the aim of this study was to 
translate and validate a Swedish version of the IPECC- 
SET 9.

Method

The IPECC-SET 9 was first translated into Swedish and then 
validated in a cross-sectional questionnaire study with students 
in two health profession programs at Malmö University in 
Sweden.

The translation of the IPECC-SET 9

The English version of the IPECC-SET 9 consisting of nine items 
(Kottorp et al., 2019) was translated into Swedish by 
a professional translator, knowledgeable in the field and working 
at an authorized firm procured by the university. Hence, no back 
translation was conducted (Coulthard, 2013). However, face 
validity of the translated version was tested by three members 
of the research team who are native in Swedish (EC, JJ, MA) and 
thereafter checked with the developer of IPECC-SET 9 (AK) also 
a native Swedish speaker. Further, a panel of 12 students in the 
Masters program in Nursing pilot-tested the questionnaire. First, 
the students individually answered IPECC-SET 9, followed by 
a joint discussion about the relevance and content of the nine 
items. Of the nine items, which are depicted in Table 1, items two 

Table 1. Set of specific competence statements (items) within each interprofes-
sional competency domain.

Interprofessional Collaborative 
Practice Competency Domains

Items included in IPECC-SET 9

Interprofessional Communication 
(CC)

Give timely, sensitive, instructive feedback 
to others about their performance on the 
team, responding respectfully as a team 
member to feedback from others.

Express one’s knowledge and opinions to 
team members involved in patient care 
with confidence, clarity, and respect, 
working to ensure common 
understanding of information and 
treatment and care decisions.

Organize and communicate information 
with patients, families, and healthcare 
team members in a form that is 
understandable, avoiding industry- 
specific terminology when possible.

Recognize how one’s own uniqueness, 
including experience level, expertise, 
culture, power, and hierarchy within the 
healthcare team, contributes to effective 
communication, conflict resolution, and 
positive interprofessional working 
relationships.

Teams and Teamwork (TT) Engage other health professionals – 
appropriate to the specific care 
situation – in shared patient-centered 
problem-solving.

Develop a consensus on the ethical 
principles to guide all aspects of patient 
care and teamwork.

Perform effectively on teams and in 
different team roles in a variety of 
settings.

Share accountability with other professions, 
patients, and communities for outcomes 
relevant to prevention and health care.

Roles and Responsibilities (RR) Recognize one’s limitations in skills, 
knowledge, and abilities.
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and four were considered challenging to answer because these 
items required more reflection. However, all items were regarded 
as relevant, therefore, no further changes were made to the final 
Swedish version.

Participants and data collection to test validity of the 
translated IPECC-SET 9

The participants consisted of students in semesters four and 
five in the 3-year Bachelor Program in Nursing and students in 
semester six, the final year in the 3-year Bachelor Program in 
Biomedical Laboratory Science. At the time of recruitment, all 
participating nursing and biomedical students had experience 
with clinical placements and had therefore been exposed to 
multiprofessional interactions. The students had not partici-
pated in any IPE activities prior to the clinical placements. The 
students received written information about the study through 
the digital learning management system used at the university. 
The information was followed-up verbally for recruitment and 
data-collection, which took place in January 2020 during the 
start of the spring semester. A completed and returned ques-
tionnaire was regarded as consent to participate in the study. In 
total, 159 students participated, which resulted in an overall 
response rate of 69%. Background data were gathered through 
self-reports and are presented in Table 2.

The instrument – IPECC-SET 9

The IPECC-SET 9 questionnaire consists of nine items, which 
are depicted in Table 1. The participants were asked to indicate 
for each of the nine items (Table 1) how confident they felt in 
interprofessional collaboration on a 100-mm Visual Analog Scale 
(0 = not at all confident, 100 = completely confident), which was 

used to capture eventual small variations in the responses, 
beyond mere integer numbers (Bandura, 2006; Kottorp et al., 
2019). Prior to the analysis, the scores were recoded into 10- 
category raw scores ranging from 0 to 9 in line with the original 
English version of the IPECC-SET 9 (Kottorp et al., 2019).

Statistical analysis

Descriptive statistics (i.e. frequencies, percentages, means, 
and standard deviations [SD]) were calculated using IBM 
SPSS Statistics for Windows, Version 25.0 (Armonk, NY: 
IBM Corp.).

Psychometric analysis of the IPECC-SET 9 data was guided 
by a Rasch model (Bond & Fox, 2015). The 10-category raw 
scores from the nine items were analyzed using the WINSTEPS 
Rasch computer software program version 3.91.0.0 (Linacre, 
2015). The analyses were performed using a systematic step-
wise approach as described in previous studies (Lerdal & 
Kottorp, 2011; Lerdal et al., 2016; Rustøen et al., 2018), in 
line with the earlier validation process of the IPECC-SET 9 
(Hasnain et al., 2017; Kottorp et al., 2019) to provide compar-
able outcomes between the different versions.

The Partial Credit Model (PCM; Masters, 1982) and the 
Rasch Rating Scale Model (RSM; Andrich, 1978) are optional 
choices to apply with data derived from response scales with 
more than two categories. The difference between the two 
models is related to their assumptions about the distance 
between the response categories. The PCM assumes that the 
distance between the response categories is not the same; the 
RSM assumes equal distances between categories. To deter-
mine which model to apply, the log likelihood ratio was initi-
ally evaluated. As there was no significant difference between 
the PCM and RSM models (p= .5963) the RSM was applied 
across the subsequent steps.

First, we investigated the psychometric properties of the 
rating scale applying Linacre’s guidelines (Linacre, 2004), 
namely, that: (a) each rating scale category should exceed 
10 responses, (b) the average category measures should 
advance monotonically, and (c) the scale category outfit 
mean square (MnSq) values should be <2.0.

In the second step we evaluated the fit of the item responses 
(Bond & Fox, 2015). A sample-size adjusted criterion for 
acceptable item goodness-of-fit set for infit mean square (Infit 
MnSq) values between .7 and 1.3 logits was used (Smith et al., 
2008). We evaluated the level of unidimensionality in the 
generated IPECC-SET 9 measures by a principal component 
analysis (PCA) of the residuals, with the criterion that the first 
latent dimension should explain at least 50% of total variance, 
in line with earlier studies (Lerdal & Kottorp, 2011; Lerdal 
et al., 2016; Rustøen et al., 2018). We complemented this 
criterion by setting the eigenvalue less than 2.0 in the second-
ary dimension, to minimize the risk of multidimensionality in 
the data (Linacre, 2021).

In the next step, we evaluated person response validity. 
A criterion for evaluating a person’s goodness-of-fit was to 
reject Infit MnSq values of 1.4 logits or higher associated with 
a z-value of 2 or higher, accepting that 5% of our sample may 
by chance fail to demonstrate acceptable goodness-of-fit 

Table 2. Background characteristics of the study sample.

Variables All 
N = 159 

N (%)

Students in three- 
year Bachelor 

Program in 
Nursing 
N = 133 

N (%)

Students in three-year 
Bachelor Program in 

Biomedical Laboratory 
Science 
N = 26 
N (%)

Age mean (SD) 28.0 (6.4) 28.5 (6.7) 25.3 (4.0)
Sex
Men 25 (15.7) 20 (15.0) 5 (19.2)
Women 133 (83.6) 112 (84.2) 21 (80.8)
Intergender 1 (0.6) 1 (0.8) -
Semester
4 74 (46.5) 74 (55.6) -
5 59 (37.1) 59 (44.4) -
6 26 (16.4) - 26 (100)
Previous work 
experience 
within 
healthcare
No 69 (43.4) 52 (39.1) 17 (65.4)
Yes 90 (56.6) 81 (60.9) 9 (34.6)
Working within 
healthcare 
during studies
No 81 (50.9) 66 (49.6) 15 (57.8)
Yes 78 (49.1) 67 (50.4) 11 (42.3)
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without threatening evidence of a person’s response validity 
(Hällgren et al., 2011; Kottorp et al., 2003; Patomella et al., 
2006).

We then addressed precision in the IPECC-SET 9 mea-
sures by estimating the ability to separate students into 
distinct groups. To determine whether the IPECC-SET 9 
could distinguish students demonstrating different levels of 
perceived interprofessional competence, the person- 
separation reliability index was assessed for each scale. We 
chose a criterion that the IPECC-SET 9 should be able to 
distinguish at least three groups (indicating high, medium, 
and low levels of self-efficacy for competence in interpro-
fessional collaborative practice), which requires a person 
separation index of at least 2.0 (Fisher, 1992). Reliability 
and the Rasch-equivalent Cronbach-alpha statistics were 
also reported.

Differential item functioning (DIF) analyses were also per-
formed to evaluate the stability of the IPECC-SET 9 response 
patterns in relation to gender, earlier work experience, and 
program (Nursing or Biomedical Laboratory Science). 
Gender and earlier work experiences were included in the 
analysis of response patterns because previous research has 
shown that these variables may be related to readiness for 
interprofessional learning (Axelsson et al., 2019). We used 
the Mantel-Haenszel statistics for polytomous scales using log- 
odds estimators (Mantel, 1963; Mantel & Haenszel, 1959) as 
reported from the WINSTEPS program (using p < .01 with 
a Bonferroni correction).

Finally, the relationships between the IPECC-SET 9 raw 
score sums and the Rasch-generated measures were calculated 
using Pearson’s correlation coefficient. A high correlation coef-
ficient between these measures indicates that the raw sum 
scores are valid for estimating perceived interprofessional com-
petence in the current sample.

Ethical considerations

The study was approved by the Swedish Ethical Review 
Authority, Dnr: 2019–03761, and complied with the 
Declaration of Helsinki – Ethical Principles for Medical 
Research Involving Human Subjects (World Medical 
Association, 2013). The authors were not in a teaching 
or grading position during the time of data collection to 
prevent students from feeling pressured to participate.

Results

The initial analysis of the IPECC-SET 9 rating scale revealed 
that the categories in the lower end of the continuum (0-1-2) 
were reversed (Empirical category order: 2-1-0; Expected cate-
gory order: 0-1-2). These three categories (0-1-2) were also 
rarely used by the participants, so we decided to merge these 
categories before proceeding with the additional analyses. After 
collapsing these scale steps, the rating scale demonstrated 
acceptable outcomes in relation to the established criteria 
(infit MnSq range .72 to 1.30).

When analyzing the infit mean square statistics for the 
IPECC-SET 9, all items demonstrated acceptable fit to the 
model (infit MnSq range .72 to 1.30). The unidimensionality 

of the IPECC-SET 9 scale was higher (64.1%) than our set 
criterion (50%) with an eigenvalue of 1.97 in the secondary 
dimension, so both our criteria for unidimensionality 
were met.

Regarding evidence of person response validity, five 
students out of the 159 (3.1%) on the IPECC-SET 9 
scale demonstrated misfit to the Rasch model, which was 
lower than our set criterion (5%). Two of those students 
were from the Nursing program (1.5%), and three were 
from the Biomedical program (11.5%). A higher than 
expected proportion of students from the Biomedical pro-
gram demonstrated misfit to the Rasch model. Only three 
students out of the 159 (1.9%) scored the maximum 
scores on the IPECC-SET 9; all three from the Nursing 
program, which indicates that the responses were distrib-
uted over the range of alternatives.

The separation index of the IPECC-SET 9 was capable of 
detecting close to four distinct groups among the students, 
with a separation index of 2.98. The reliability coefficient was 
.89 and the Rasch-equivalent Cronbach-alpha measure was 
estimated at .92.

The DIF analysis did not reveal any systematic item differ-
ences in relation to gender and earlier work experience. 
A significant DIF (p < .01) was, however, found between 
programs on item # 2 (Engage other health professionals – 
appropriate to the specific care situation – in shared patient- 
centered problem-solving). The item was relatively easier to 
perceive competence in for students in Nursing (53.32 logits) 
compared to students in Biomedical Laboratory Science (60.21 
logits). We concluded that there was no evidence of unfairness 
related to gender or systematic bias in relation to earlier work 
experience in the testing procedures, but there was difference 
in item functioning regarding one item, which will be further 
elaborated on in discussion.

The correlation coefficient between the sum scores from 
the IPECC-SET 9 and the Rasch-generated measures was 
r = .94 (p < .001), indicating that the raw sum scores from 
the IPECC-SET 9 could be used as valid estimates of 
perceived interprofessional competence among students. 
The measures of interprofessional competence among stu-
dents in Nursing (mean = 55.8 logits SD = 13.5 logits) were 
lower, but not significantly different from the students in 
Biomedical Laboratory Science (mean = 58.2 logits 
SD = 12.4 logits; t = .85, df = 157, p = .40).

Discussion

We aimed to translate and validate the IPECC-SET 9 as 
a measurement of self-efficacy for competence in interprofes-
sional collaborative practice among health profession students 
in a Swedish context. The Rasch model of the translated ver-
sion of the Swedish IPECC-SET 9 showed that the items func-
tioned well together confirming a unidimensional construct. 
Further, the analyses showed that there was no evidence of 
unfairness related to gender or earlier work experience, indi-
cating that the IPECC-SET 9 works similarly irrespective of 
gender and work experience. However, regarding one item, 
a difference was found between students within the two inves-
tigated programs.
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The evaluation of the fit of the item responses showed that 
the nine items worked well together (MnSq .72–1.3) and con-
firmed a unidimensional construct (64.1%) the items are 
related to the concept of interprofessional competence. This 
is similar to the 9-item version developed by Kottorp et al. 
(2019) showing MnSq values ranging between .77 and 1.28 
with 64.2% of the variance explained by unidimensional con-
struct (Kottorp et al., 2019). This indicates that the Swedish 
version of the IPECC-SET 9 also shows evidence of construct 
validity.

The criterion that the Swedish IPECC-SET 9 should be able 
to distinguish at least three groups of students indicating high, 
medium, and low levels of self-efficacy for competence in 
interprofessional collaborative practice was set. However, the 
separation index showed that the scale was capable of detecting 
close to four distinct groups among the students, with 
a separation index of 2.98, which demonstrates precision of 
measurement (Fisher, 1992). The reliability coefficient was .89 
and the Rasch-equivalent Cronbach-alpha measure was esti-
mated at .92. The corresponding figures for the original 9 item 
version were similar, with a separation index of 2.21, 
a reliability coefficient of .83, and a Cronbach’s alpha value of 
.94 (Kottorp et al., 2019). This demonstrates acceptable fit for 
the Swedish version of the IPECC-SET 9.

The current study contributes new knowledge as it offers 
a new area of use for the IPECC-SET 9 (i.e., to evaluate IPE or 
to use it in research investigating self-efficacy for competence 
in interprofessional collaborative practice among health pro-
fession students in Sweden), in addition to being used for 
investigation of other factors, for instance, personality and 
readiness for interprofessional learning. As a suggestion, the 
IPECC-SET 9 could be used for long-term follow-up of student 
development of self-efficacy for competence in interprofes-
sional collaboration.

The Rasch model showed that the unidimensionality of the 
IPECC-SET 9 was higher than the set criterion, which indicates 
that the items were working well together. However, there was 
one significant difference in item functioning between the two 
programs in the item referring to “engaging other health pro-
fessionals in shared patient-centered problem-solving.” This 
item was relatively easier to perceive competence in for stu-
dents in Nursing as compared to students in Biomedical 
Laboratory Science. One potential explanation for that this 
item being easier to perceive for the students in Nursing 
could be that person-centered care, which is reflected in this 
item, is one element in quality and safety education for nurses 
(Cronenwett et al., 2007). This means that person-centered 
care is incorporated into theoretical and clinical education 
and examinations throughout the Nursing Program. In con-
trast, person-centered care is not incorporated to the same 
extent for biomedical laboratory scientist students, which 
might explain that the item reflecting person-centered care 
was not as easy to perceive for these students as for the students 
in Nursing, as they are less exposed to the concept and 
approach. However, this is a speculation that needs further 
exploration in future studies.

This significant variation in one item between the two 
student groups means that the IPECC-SET 9 functions 
differently in the two groups due to actual program 

differences and does not necessarily indicate 
a measurement problem. These findings on an item level 
should also be contrasted to the overall perceived inter-
professional competence between students in Nursing as 
compared to students in Biomedical Laboratory Science, 
where the latter group demonstrated an overall higher 
mean interprofessional competence (although not signifi-
cantly different). The three students demonstrating misfit 
from Biomedical Laboratory Science responded unexpect-
edly on other items than the item demonstrating DIF. As 
the subsample was small, it is hard to judge if this higher 
than expected proportion of unexpected responses on 
items among students from Biomedical Laboratory 
Science is a more generic validation issue or just 
a random effect related to sample size.

The implication for future studies is a need to investigate the 
IPECC-SET 9 in larger subsamples of students from other 
health education programs, for example, medicine, occupa-
tional therapy, pharmacy, dentistry, and physiotherapy. 
Differences between programs on various levels (item as well 
as overall level of perceived interprofessional competence) 
could guide targeted educational interventions for specific pro-
grams to facilitate the development of interprofessional com-
petencies among health-care students.

Prior to the validation, the IPECC-SET 9 was trans-
lated from English to Swedish by an authorized transla-
tion firm but no back translation or culture adaptation 
was performed. This procedure contrasts, for instance, 
with Beaton et al. (2000), who suggested that cultural 
adaptation is necessary when questionnaires are translated 
for use in another language and country. Our decision 
not to use back translation was because it could be ques-
tioned whether this is a reliable method of quality assur-
ance because a back translation will never match the 
original. A translation is in practice subjective, that is, 
the translator’s own preferences will govern the linguistic 
choices. This is in line with Coulthard (2013) who con-
cluded that back translation is not purposeful when pro-
fessional translators knowledgeable within the field are 
used as in the current study. Because equivalence between 
the original and the translated version is important 
(Streiner et al., 2015), the translated Swedish version of 
the IPECC-SET 9 was carefully checked by the research 
team with experience within the field of IPE and with the 
developer of the instrument. Neither this, nor the pilot- 
test resulted in any changes of the items. Moreover, the 
similarity in results between our study and the original 
version (Kottorp et al., 2019) suggests that no semantic 
significance has been lost. Therefore, the Swedish trans-
lated version of the IPECC-SET 9 demonstrates prelimin-
ary evidence as a valid measurement of self-efficacy for 
competence in interprofessional collaborative practice also 
in a Swedish context.

Methodological considerations

Potential limitations of the current study are that the study 
sample was recruited from a single university, was somewhat 
small, was conducted with students from only two programs, 
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and was dominated by nursing students, which may influence 
the generalizability to other programs for health profession 
students. However, using students from two disciplines rather 
than just one strengthens the validity, the results, and the 
conclusions because the IPECC-SET 9 is an instrument that 
measures interprofessional competence. A larger sample size 
would also allow for more in-depth subgroup analysis, 
although a sample size of 150 does generate relatively precise 
item calibrations as well as person measures (Linacre, 1994).

Another limitation is that the IPECC-SET 9 was only 
pilot-tested among master’s students in nursing and not 
among master’s students in biomedical laboratory science 
too. The response rate was 69%, which is rather high, but 
a non-responder analysis could have been conducted to 
determine the representativeness of the sample. However, 
the questionnaires were completed anonymously, so neither 
reminders nor non-response analysis were possible.

Another limitation may be that the sample size was 
somewhat small, with an unequal distribution of students, 
and that the sample consists of a majority of female 
respondents, but this gender distribution reflects the stu-
dents in the investigated programs (Axelsson et al., 2019; 
Statistics Sweden, 2020). The DIF analyses did not show 
any systematic item differences in relation to gender. 
Despite these limitations, the results are similar to those 
for the original IPECC-SET 9 developed by Kottorp et al. 
(2019), which suggests that the Swedish version can be 
used to measure self-efficacy for competence in interpro-
fessional collaborative practice among health profession 
students, preferably among students in nursing and bio-
medical laboratory science.

Another limitation could be that one of the items 
relating to person-centered care was easier to respond to 
for the students in nursing than for the students in 
biomedical laboratory science, which may indicate that 
content in education affects the responses. Therefore, dif-
ferences between health-care programs with regard to 
interprofessional collaborative learning are recommended 
to be further investigated in future studies. However, only 
six students out of the 159 (3.8%) on the IPECC-SET 9 
demonstrated misfit to the Rasch model, which was lower 
than the set criterion (5%), and three students out of the 
159 (1.9%) scored the maximum scores, which points 
toward acceptable response validity.

A strength of the current study is that modern test theory, 
the Rasch model, was used, as this analysis enables detection of 
measurement problems that are not as easily found by tradi-
tional analyses (Hagquist et al., 2009). The Rasch model is 
especially applicable when developing instruments that mea-
sure a unidimensional construct and for instruments with 
Likert-type scales generating ordinal data (Hagquist et al., 
2009), as in the current study. Importantly, Rasch was also 
used when the original IPECC-SET 9 was developed (Kottorp 
et al., 2019) and made it possible to compare the psychometric 

properties between the original IPECC-SET 9 and the Swedish 
version, which is a strength. A Rasch model provides an eva-
luation of both personal measures and included items. Hence, 
it is possible to determine how well the instrument items are 
distributed with regards to the ability of the respondents 
(Boone, 2016).

Conclusion

The current study shows that the Swedish version of the 
IPECC-SET 9 has sound psychometric properties and could 
be used to measure self-efficacy for competence in inter-
professional collaborative practice, for instance, prior to 
and after an IPE intervention, among health profession 
students and in particular among students in nursing and 
students in biomedical laboratory science. Further testing 
among more and different health profession students is 
suggested to be able to capture self-efficacy for competence 
in interprofessional collaborative practice among students 
representing the entirety of health-care teams
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