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a b s t r a c t   

Background: Interprofessional education (IPE) for medical and healthcare professions is highly relevant. It 
increases knowledge and skills, but also helps to foster the development of collaboration, which is essential 
for optimal patient care. One important aspect of IPE is to better understand profession’s individual atti-
tudes and perceptions towards interprofessionalism and the expected roles and skills for future colla-
boration in the context of patient care. 
Methods: We offered IPE workshops using a peer assisted learning approach, with the focus on anatomy in 
the area of the lower back and hip. The workshops were attended by medical and physiotherapy students 
and consisted of three consecutive training sessions with the topics anatomical prosections, anatomy in 
vivo and orthopedics testing. We focused on student’s attitudes and perceptions regarding the relevance of 
IPE and their expected skills in interprofessionalism. An established questionnaire was used as an instru-
ment for self-assessment before and after the interprofessional experience. To evaluate for significance, 
analysis was carried out for all groups on pre- and post-course item mean differences. 
Results: Pre-post score comparison for all groups combined demonstrated significant increase in terms of 
perceptions and attitudes for several items related to interprofessionalism and interprofessional skills. 
Medical and physiotherapy students rated themselves significantly higher for different questionnaire items. 
Students, who had obtained a professional qualification prior to their current studies, rated themselves 
significantly higher on certain items compared to those who had not. 
Conclusions: The results from this brief interprofessional anatomy experience are encouraging. The course 
led to meaningful improvements in competencies that are highly relevant for effective interprofessional 
collaboration in the future. Furthermore, identification of differences in professional group perceptions can 
be useful for development of future IPE workshops. 

© 2021 The Author(s). Published by Elsevier GmbH. 
CC_BY_NC_ND_4.0   

1. Background 

A profound understanding of the human body is fundamental in 
health science education, therefore, anatomy forms an integral part 

of medical and physiotherapy curricula. However, it is interprofes-
sional collaboration that is paramount, in order to be able to deliver 
high quality patient care (Kirch and Ast, 2015). This is why IPE is 
identified as the key driver to prepare future healthcare workers for 
later interprofessional practice. Simply put, learning together en-
hances future working together (Thistlethwaite, 2012). The WHO has 
outlined in their Framework for Action on Interprofessional Education 
& Collaborative Practice, the importance of interprofessional work, to 
be able to deliver high-quality health care and improve health out-
comes and services (WHO, 2010). In order to achieve successful, 
collaborative team work, health professionals from different 
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disciplines must understand the professional roles and responsi-
bilities of other team members, respect their expertise and com-
municate effectively. Since gross anatomy is foundational for nearly 
all health professionals, such as physicians, physiotherapists, occu-
pational therapists and nurses, it is considered an appropriate and 
useful platform to establish IPE (Kirch and Ast, 2015). Interprofes-
sional anatomy education projects, employing a so-called Peer As-
sisted Learning approach, have utilized a before and after design to 
address various important aspects of IPE. Analyses have identified 
e.g. an increase in knowledge and skills (González Blum et al., 2020; 
Meyer et al., 2017; Huitt et al., 2015), high student satisfaction 
(Sander et al., 2016; Shields et al., 2015) and positive professional 
identity, role clarity and attitudes toward other health professions 
(Fernandes et al., 2015; Smith et al., 2015; Sytsma et al., 2015; 
Herrmann et al., 2015; Huitt et al., 2015; Niekrash et al., 2015; Krause 
et al., 2014; Hamilton et al., 2008). Only few studies (Sytsma et al., 
2015; Hamilton et al., 2008) however, have assessed for profession 
differences in medical and physiotherapy student’s attitudes and 
perceptions regarding the relevance of interprofessionalism. Also, 
research has not yet been undertaken to evaluate if professional 
qualification or experience prior to medical or physiotherapy studies 
affect self-assessment related to interprofessionalism. With our 
previous work (González Blum et al., 2020), we demonstrated that 
IPE resulted in an increase in student knowledge in functional and 
clinical anatomy. Analyses also showed that students learned from 
each other as well as from the interprofessional team of guiding 
experts. However, the questionnaire was unable to assess perception 
related to interprofessionalism. For this reason, the primary objec-
tive of the current study was to address student attitudes and per-
ceptions regarding the relevance of interprofessional anatomy 
education as well their understanding of professional roles and 
teamwork. We further aimed to assess for differences in self-as-
sessment between the professions and also if professional qualifi-
cation or experience prior to medical or physiotherapy studies 
affected self-assessment. 

2. Materials and methods 

2.1. Course participants 

The course was elective for medical students of the University of 
Freiburg (n = 56), third semester, and mandatory for physiotherapy 
students of HFU (Furtwangen University) (n = 40), fourth semester, 
and for students from the physiotherapy program of GSSW 
(Gesundheitsschulen Südwest) (n = 39), fourth semester. 

2.2. Interprofessional teaching design 

Two consecutive courses were conducted, termed cluster 1 and 
cluster 2, and each were attended by students of both professions. 
Physiotherapy students were allocated to a cluster according to their 
scheduled courses. For example, students attending the second 
cluster had regular lectures in the morning. Medical students, who 
signed up for the course (on an elective basis) were allowed to 
choose and attend either the first (earlier) or second (later) cluster. 
In order to facilitate interprofessional communication, students of 
both professions in each cluster were mixed and allocated to three 
group workshops, each lasting 40 min. The courses each consisted of 
the following workshops:  

• Hands-on, palpatory systematic identification of anatomical 
structures (Anatomy in vivo) of the lumbar spine and hip area. 
This workshop enabled students to identify and palpate relevant 
structures on one another interprofessionally as models. They 
also discussed which structures they were palpating and were 
able to detect. In addition, students were encouraged to discuss 

the professional roles and responsibilities of physicians and 
physiotherapists, with the aim of providing students from the 
other profession with an impression of how the palpated struc-
tures relate to their scope of practice. Guiding physiotherapists 
supervised the discussions.  

• The conduction of the most relevant clinical tests of the lumbar 
spine and of the hip joint, related to function, stability and 
neuromuscular integrity. After a short demonstration of each test 
by an orthopedic physician, which varied between three to five 
minutes, questions were answered regarding the specific test. 
Afterwards, interprofessional pairs of students took turns prac-
ticing the demonstrated clinical assessment techniques on each 
other. They also gave each other feedback regarding the execu-
tion of the techniques and their perception as subjects. In addi-
tion, they also were encouraged to share their knowledge 
regarding function and dysfunction. Guiding physiotherapists 
and the orthopedic physician supervised the conduction of the 
tests as well as the discussions between the professions. 

• Demonstrations of human anatomical prosections (classic for-
maldehyde embalmed material) e.g. of the lumbar spine, pelvis, 
hip area, including among others structures, such as the sacroiliac 
joint, hip joint, sacroiliac ligament, sacrotuberous ligament, li-
gament of head of femur, acetabular labrum, iliofemoral liga-
ment, pubofemoral ligament, ischiofemoral ligament, obturator 
internus muscle, gemelli muscles, iliopsoas muscle, glutei mus-
cles, piriformis muscle and sciatic nerve were guided by two 
university anatomists. After the demonstration of the prosec-
tions, which lasted around 20 min, students were encouraged to 
study, touch and discuss the anatomical structures. They also 
exchanged their ideas and knowledge regarding normal function 
and dysfunction. Anatomical prosections were used in ac-
cordance with body donation agreements. Since all attending 
students had a considerable amount of anatomy lessons related 
to the structures beforehand, the workshop with anatomical 
prosections primarily had repetitive and knowledge con-
solidating character. The main objective of the demonstrations 
was, therefore, to establish a common level of interprofessional 
knowledge. Another aim, however, was to enable physiotherapy 
students to experience and enhance their understanding of the 
anatomical relationships, as they are otherwise not trained with 
anatomical prosections, in contrast to their student counterparts. 
The Peer-assisted learning approach made it possible for medical 
students to assist physiotherapy students, since they had re-
ceived more training in this area. Based on previous experience, 
we estimate 40 min to be sufficient to fulfill these learning ob-
jectives within the workshop. 

The workshops did not build upon one another, but instead, the 
three groups of students rotated into another workshop parallel to 
one another. Experts guiding the workshops were active and ex-
perienced lecturers at the University of Freiburg, HFU and GSSW. 

2.3. Evaluation 

The standardized Freiburg Questionnaire for Interprofessional 
Learning Evaluation (FILE) (Table 2) was used. This questionnaire was 
specifically designed for students in health professions participating 
in IPE. It was completed at the beginning of the course and im-
mediately after participation in the last workshop. Participants rated 
themselves on a five-point Likert scale ranging from “1 = does not 
apply at all” to “5 = fully applies”. The questionnaire encompassed 
Kirkpatrick’s level one, which collected reactions, but also level 2, 
which related to learning new skills and attitudes. The questionnaire 
consisted of 21 items related to aspects of interprofessionalism, five 
items related to interprofessional skills and one question regarding 
the importance of IPE in general. The post evaluation (Table 3) 
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additionally included seven items to evaluate the interprofessional 
course and open questions for free text comments. These were 
analyzed through a qualitative content analysis (Mayring, 2015), in 
which distinct topics were identified, paraphrased and summarized. 
Also, students were asked to provide information on prior profes-
sional qualification and work experience. The questionnaires were 
filled out anonymously and contained a code for matching pairwise 
data in pre and post-questionnaires. The questionnaire’s reliability 
(internal consistency) has been established: Cronbach’s α for the 
pre-questionnaire:.59 to.89 and Cronbach’s α for the post ques-
tionnaire:.73 to.93 (Bergmann und Giesler, 2016). 

2.4. Statistical analysis 

Descriptive data for FILE post-questionnaire items related to the 
evaluation of the course is presented as Mean ±  SD. To evaluate for 
significant items on the FILE questionnaire, analysis was carried out 
on pre- and post-course item mean differences for all groups com-
bined using the Wilcoxon Rank-Sum Test. To evaluate for significant 
differences in self-assessment between the different professions and 
if prior professional qualification or experience significantly affected 
self-assessment, the Mann-Whitney U Test was used. These were 
carried out using the Statistical Package for Social Scientists (SPSS), 
version 25 (Armonk, NY: IBM Corp). 

3. Results 

3.1. Completed Pre-and post- evaluation questionnaires 

Overall, a total of 141 students combined from both clusters 
completed the questionnaire prior to beginning the workshops. 117 
Students completed the questionnaire following the workshops 
(Table 1). Six of these students were from the University of Freiburg’s 
dentistry program and were not included in any data analyses. 

3.2. Students with professional qualification and experience prior to 
current studies 

34% of students in cluster one and 26% of students in cluster two 
indicated that they had obtained a professional qualification. 75% of 
students in both clusters indicated that they had professional ex-
perience before their current studies. 

3.3. Summarized pre-post evaluation results 

The average student’s age in cluster one was 22.5% and 67% fe-
male, and the average age in cluster two was 22.8% and 79% female.  
Table 2 shows the FILE Questionnaire and quantitative (pairwise) 
data analysis that was carried out on item (pre/post) mean differ-
ences for all groups combined. The analysis revealed significant re-
sults in self-assessment for 12 items related to interprofessionalism 
and all five questionnaire items related to interprofessional skills. 

The post-evaluation (Table 3) demonstrated high student satisfac-
tion with the course, with 94.4% of students in cluster one and 100% 
of students in cluster two wanting the course to be continued. There 
was agreement that the course contents were practical, that they 
allowed sufficient interprofessional exchange, but also that interest 
in IPE had grown and that professional roles became clearer. 

3.4. Differences in self-assessment between medical and physiotherapy 
students (Table 4 in appendix) 

3.4.1. Pre-evaluation questionnaire 
Analyses showed that medical students rated themselves sig-

nificantly higher than their physiotherapy counterparts for the fol-
lowing questionnaire items related to interprofessionalism (Item- 
no.): 1, 4, 5, 7, 10, 11, 17, 19. For three different questionnaire items, 
physiotherapy students rated themselves significantly higher than 
their medical student counterparts for the following questionnaire 
items related to interprofessionalism (Item-no.): 9, 14 and for an 
item related to interprofessional skills (Item-no.): 1. 

3.4.2. Post-evaluation questionnaire 
Medical students rated themselves significantly higher than their 

physiotherapy counterparts for the following questionnaire items 
related to interprofessionalism (Item-no.): 1, 2, 4, 5, 10, 11, 13, 15, 17. 
In the post-questionnaire evaluation, physiotherapists did not rate 
themselves significantly higher for any questionnaire item. 

3.5. Analysis of professional qualification prior to studies (Table 5 in 
appendix) 

3.5.1. Pre-evaluation questionnaire 
Students who had a previous professional qualification rated 

themselves significantly higher than those without. This was the 
case for the following items related to interprofessionalism (Item- 
no.): 4, 7, 14 and items related to interprofessional skills (Item-no.): 
1, 2, 3, 4. 

3.5.2. Post-evaluation questionnaire 
Students with professional qualification prior to their studies 

rated themselves significantly higher than those without for the 
following items related to interprofessionalism (Item-no.): 12, 14, 16 
and items related to interprofessional skills (Item-no): 1, 2, 3, 4. 

3.6. Analysis of professional experience prior to studies (Table 6 in 
appendix) 

Students who had previous professional experience, for example 
in voluntary social work or an internship in nursing, rated them-
selves significantly higher than those without for item 9 related to 
interprofessionalism. 

3.7. Open-ended responses 

Several common themes and responses were able to be identified 
through a qualitative content analysis. For the question: „What did 
you like the most from the course?” the most common response was 
the interprofessional exchange itself, followed by “interesting” or 
“educational” experiences in the prosections workshop. For the 
question: “What should be changed in the course?” the most common 
response was the desire to spend more time in the interprofessional 
workshops. Several comments were more specific stating that, 
through spending less time filling out questionnaires, more time 
could be devoted to workshop activities. For the question: “What 
were the most important experiences in the course?” most comments 
were related to team-work with the other profession either in the 
anatomy in vivo or prosections workshop. 

Table 1 
Completed Pre-and post- evaluation questionnaires.        

Participants - pre Cluster Participants - post Cluster 

1 2 1 2  

Medical students 44 12 Medical students 36 11 
Dentistry program* 6  Dentistry program* 6  
HFU- PT students  40 HFU- PT students  29 
GSSW- PT Students 39  GSSW- PT Students 35  
Group total pre 141 Group total post 117 

Cluster 1: medical students and physical therapy students- GSSW. Cluster 2: medical 
students and physical therapy students- HFU). *Students from the University of 
Freiburg dentistry program filled out pre- and post-evaluation questionnaires, how-
ever, these were not included in any data analyses  
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4. Discussion 

4.1. Student’s general attitudes and perceptions towards IPE in anatomy 
and the understanding of professional roles and teamwork 

Our post-course evaluation (Table 3) demonstrated that the IPE 
experience was appreciated by our students, that it led to role clarity 
and to an increased interest in IPE. There are only few studies on IPE 
with a focus on anatomy (Sytsma et al., 2015; Hamilton et al., 2008) 
that have assessed for significant changes and differences in medical 

and physiotherapy student’s attitudes and perceptions regarding the 
relevance of interprofessionalism. In one study (Hamilton et al., 
2008), 92% of all physiotherapy and medical students agreed after 
the IPE experience that interprofessional learning would help them 
interact with other health professionals in the future. Responses to 
the majority of the items in the study, however, did not significantly 
change following the interprofessional experience, except for one 
item related to shared learning. In another study (Sytsma et al., 
2015), no significant changes were found for physiotherapy and 
medical students after the IPE experience. Through qualitative 

Table 2 
FILE Questionnaire administered before and after the interprofessional course and pairwise analysis on item (pre/post) mean differences for all groups combined.           

Item-no. / Item pre post 

n M SD n M SD z P  

Items related to interprofessionalism         
1. I can critically question stereotypical roles of the professional groups in the health care system. 84 4.14 0.88 84 4.14 0.80 -.146 0.88 
2. I understand why interprofessional collaboration is important. 89 4.73 0.57 89 4.56 0.70 -2.37 0.053 
3. In basic and advanced training, it is necessary for health professionals to learn with each other * 87 4.35 0.71 87 4.45 0.71 -1.89 0.059 
4. I can contribute constructively to solve interprofessional conflicts. 88 3.71 0.77 88 3.88 0.86 -2.06 0.051 
5. I feel respected by other health professionals. 85 3.56 0.96 85 3.98 0.83 -4.31 0.000*** 
6. Learning together will help me to recognize my own limits. 86 3.94 0.88 86 4.27 0.73 -3.56 0.000*** 
7. I can take the lead in an interprofessional team. 87 3.41 1.09 87 3.58 1.06 -2.23 0.083 
8. Learning together will have a positive impact on my opinion about other health professions. 86 4.0 0.90 86 4.27 0.73 -2.83 0.006** 
9. I know the similarities in the training of different health professions. 86 3.13 1.06 86 3.73 0.85 -4.90 0.000*** 
10.Patients benefit when healthcare professionals work together. 87 4.63 0.70 87 4.58 0.75 -.649 0.62 
11. I know possible causes for the development of interprofessional conflicts. 85 3.78 0.83 85 3.88 0.74 -1.02 0.34 
12. I can differentiate the responsibilities of different health professions. 83 3.46 0.80 83 3.77 0.84 -3.28 0.002** 
13. I can communicate with other health professionals in an understandable manner. 81 3.96 0.69 81 4.32 0.75 -3.91 0.000*** 
14. When I care for patients, I know when to seek advice from other health professionals. 86 3.79 0.85 86 4.13 0.73 -4.13 0.000*** 
15. I can critically question my behavior within an interprofessional team. 85 3.96 0.77 85 4.14 0.67 -2.53 0.015* 
16. I know the tasks of other health professions. 87 3.70 0.79 87 3.97 0.76 -3.03 0.002** 
17. It is essential that all health professionals develop teamwork skills. 84 4.35 0.83 84 4.57 0.66 -2.69 0.009** 
18. I like to work together with other health professionals. 86 4.18 0.77 86 4.40 0.65 -2.94 0.003** 
19. I am aware of the relevance of interprofessionalism in the health care sector. 84 4.46 0.68 84 4.57 0.66 -1.44 0.15 
20. Learning together with other health professions before completing my training will help me to become 

more involved in interprofessional teamwork. 
86 4.15 0.84 86 4.41 0.71 3.00 0.002** 

21. Learning together with other health professionals will contribute to an improvement in patient care. 86 4.43 0.77 86 4.47 0.79 -.558 0.55 
Items related to interprofessional skills         
1. Ability to review existing patient information for case reviews. 86 3.52 0.76 86 3.79 0.84 -3.38 0.001*** 
2. Ability to communicate effectively with all members of the treatment team regarding patient care and 

caring for relatives. 
84 3.54 0.79 84 3.86 0.79 -3.34 0.001*** 

3. Ability to lead a ward / practice team. 86 2.77 1.02 86 3.05 1.08 -3.26 0.001*** 
4. Ability to provide the medical team with all relevant information and give clear instructions. 86 3.24 0.90 86 3.62 0.84 -4.52 0.000*** 
5. Ability to assess your own level of competence and seek advice from others. 85 3.62 0.84 85 3.85 0.70 -2.33 0.02* 
Item related to the importance of interprofessional education         
1. How important do you consider interprofessional courses to be? 132 4.32 0.8 104 4.32 0.85   

Note: Range of items from 1= not at all applicable to 5= fully applies. * By health professions, we mean professions in medicine, nursing, therapy, diagnostics, prevention, 
rehabilitation etc. The level of significance was set at *P < .05, 
**P≤.01, ***P≤.001 (Significance established using a Wilcoxon Rank-Sum Test) M= Mean, SD= standard deviation  

Table 3 
FILE post-questionnaire items* regarding the evaluation of the interprofessional course for all groups combined.          

Item-no. / Item n M SD  

22. Members of the various health professions treated each other with respect. 110 4.49 0.77 
23. My interest in interprofessional learning has grown as a result of the course. 110 4.19 1.01 
24. The course made my role within the interprofessional team clearer to me. 111 3.83 1.09 
25. The course enabled sufficient interprofessional exchange. 111 3.58 1.21 
26. The contents of the course were practical. 110 4.14 1.00 
27. The lecturers were good representatives of interprofessional collaboration. 102 4.07 0.94 
2. Should the course be continued? ** 103   

Note: *The following FILE questionnaire items were only used in the post-questionnaire. Range of items from 1 = not at all applicable to 5 = fully applies, except item 2**, which 
was a yes or no question. M = Mean, SD = standard deviation.  
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analysis, however, the study demonstrated that students expressed 
their desire to continue learning together and that they had a better 
understanding of the other profession’s training. In contrast to these 
studies, we were able to demonstrate, for both professions, sig-
nificant improvements in student’s attitudes and perceptions re-
garding interprofessionalism, interprofessional roles and future 
collaborative skills after attending the course (See Table 2). These 
items were related to feeling respected by the other profession, re-
cognizing the similarities of training between professions, differ-
entiation of profession responsibility, successful communication 
with other health professionals and the importance of team-work 
skills. These significant improvements are highly relevant and re-
quired for successful future collaboration to be able to deliver high 
quality patient care, as outlined in the WHO Framework for Action 
on IPE and collaborative practice (WHO, 2010). 

4.2. Specific differences in profession’s self-assessment regarding 
interprofessionalism 

Interprofessional attitudes may be, in part, influenced by curri-
cular and educational differences in medical and physiotherapy 
studies. These differences, however, may enable a good basis for 
“starting points” and curiosity for interprofessional learning. They 
also highlight the structural and organizational obstacles to IPE, 
which make it possible to open up discussions regarding areas for 
potential improvement. 

Medical students rated themselves significantly higher in eight 
pre-questionnaire items compared to three different items for phy-
siotherapy students. One significant difference for medical students 
“I can take the lead in an interprofessional team” might reflect lea-
dership development as part of a unique professional identity at an 
early stage. Although leadership is also identified as a key compe-
tency for the physiotherapy profession (McGowan and Stokes, 2015), 
a German doctor usually establishes a diagnosis and prescribes 
physiotherapy, which might explain the physiotherapy student’s 
reluctance to rate themselves highly on this item. Physiotherapy 
students rated themselves significantly higher than their medical 
student counterparts when it came to knowing the “similarities in the 
training of different health professions”. These findings are not sur-
prising as physiotherapy students are trained first and foremost by 
physiotherapists, however, also regularly by medical doctors, such as 
orthopedists, neurologists, cardiologists, internal specialists and 
psychiatrists/psychologists. This allows students to learn about the 
roles and responsibilities of these professions early on. As specia-
lized physicians are established in physiotherapy education, we 
propose that there may be potential in integrating health profes-
sionals, such as experienced physiotherapists to the study of medi-
cine, to provide a unique educational but also interprofessional 
perspective, for example in the study of orthopedics, applied 
anatomy and biomechanics. As physiotherapy students are closely in 
contact with physician teachers, this may also likely explain that 
they also significantly rated themselves higher than medical stu-
dents for the item: “When I care for patients, I know when to seek 
advice from other health professionals”. It can also be noted that 
physiotherapy students learn, within a screening process, when they 
are required to direct the patient back to the physician, for example 
when the patient presents red-flags. Physiotherapists assessed 
themselves significantly higher than their student counterparts for 
the item “Ability to review existing patient information for case re-
views”. This could be attributed to the fact that physiotherapy stu-
dents regularly work with practice-oriented case studies from the 

beginning of their studies. Medical students rated themselves sig-
nificantly higher in more self-assessment items related to teamwork 
and a contribution to the interprofessional team e.g. “I can contribute 
constructively to solve interprofessional conflicts” and “It is essential 
that all health professionals develop teamwork skills”. This has led us to 
consider expanding our course curriculum to also include inter-
professional problem-solving activities, which might enable our fu-
ture physiotherapy student participants to also feel that they can 
contribute their special knowledge within an interprofessional team. 

It was reported after an interprofessional anatomy experience 
that medical students regarded their professional role to become 
clearer in comparison to physiotherapy counterparts (Sytsma et al., 
2015). Medical students were also more convinced that shared 
learning with other healthcare students would help them com-
municate better with patients and other health professionals. In 
our study, students from both professions mostly agreed that the 
role within an interprofessional team became clearer to them, 
however, medical students in our course similarly rated themselves 
significantly higher than their physiotherapy counterparts for the 
post-questionnaire item: “I can communicate with other health 
professionals in an understandable manner”. In another study on 
interprofessional anatomy education (Krause et al., 2014), the au-
thors reported mixed results in one of their courses, in which 
medical students voiced frustration that their physiotherapy stu-
dent counterparts had more advanced musculoskeletal training 
than they had, which might have added a competitive component 
to their course and consequently negatively affected collaboration. 
This was also confirmed through faculty observation. Through a 
qualitative content analysis of the open-ended questions, our study 
participants did not describe any aspects in the interprofessional 
experience related to competition with the other profession. This 
may be due to the fact that the three workshops allowed students 
from both professions to apply special knowledge from their cur-
ricula. For example, medical students had more experience with 
the anatomical prosections, however, physiotherapists were more 
experienced in anatomy in vivo. In another study (Hamilton et al., 
2008), physiotherapy students scored themselves significantly 
lower than medical students for the negatively phrased statement 
“it is not necessary for health care students to learn together”. In our 
study, there were no significant differences between the profes-
sions for item 3: “In basic and advanced training, it is necessary for 
health professionals to learn with each other”. 

One study found that although physiotherapy students were very 
satisfied with their first anatomy prosection experiences, stressful 
responses were provoked, especially among female students (Romo- 
Barrientos et al., 2021). Based on our open-ended responses, for the 
questions “„What did you like the most from the course?” and “What 
were the most important experiences in the course?”, many comments 
(especially from physiotherapy students) were related to their ex-
periences with the prosections. However, we did not assess if these 
subjective, important experiences also caused stressful responses, 
such as anxiety. This could be interesting to additionally evaluate in 
a future course, since, in contrast to medical students, who are al-
ready used to dissection and prosections, this course workshop 
provided the first opportunity for physiotherapy students to ex-
perience human anatomical prosections in their course curriculum. 

4.3. Professional qualification and experience prior to studies 

Medical and physiotherapy students, who had obtained a pro-
fessional qualification prior to current studies, for example, a degree 
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in sport therapy, health, nursing, molecular medicine, a phy-
siotherapy degree prior to medical studies or as a paramedic, rated 
themselves significantly higher than those who had no professional 
qualification. This was the case for several items in both pre- and 
post-evaluation questionnaires. It is also interesting that several of 
these students obtained a non-medical professional qualification 
prior to their studies, for example in teaching, computer science, 
agriculture, banking or crafts. This may indicate that practiced pro-
fessional team work with others, regardless of the type of profession, 
generally promotes empowerment for interprofessional collabora-
tion. Since this previous work-based interaction significantly influ-
enced student’s self-assessment, we propose that there may be 
potential in incorporating students with prior professional qualifi-
cations to help in guiding their peers in workshop activities e.g. they 
could moderate a small interprofessional learning group. Our results 
demonstrate that having a professional qualification prior to phy-
siotherapy or medical studies has more of an influence on attitudes 
and perceptions related to several interprofessional aspects, com-
pared to having only professional experience prior to studying, as 
the latter had a smaller influence on self-evaluation. We suspect that 
the duration, but also the complexity of a professional qualification 
has more of an influence on the ability to collaborate compared to 
professional experience. 

4.3.1. Limitations 
Since course participation was voluntary for medical students 

and compulsory for physiotherapy students, this could have led to a 
selection bias, related to motivation to learn. A total of 141 students 
completed the FILE questionnaire for this study prior to beginning 
the workshops and 117 Students completed the questionnaire fol-
lowing the course workshops. Through the FILE questionnaire, six of 
these students from the University of Freiburg’s dentistry program 
who filled out the pre- and post-questionnaires were identified and 
not included in any data analyses, since their participation was un-
intentional. The 83% completion rate of the FILE questionnaire is 
likely attributed to students leaving the course at a certain time after 
filling out the pre-evaluation questionnaire or completing the 
course, but failing to complete the post-evaluation questionnaire. 
The ratio of medical to physiotherapy students in cluster two was 
almost 1:3. Since the second cluster began later in the afternoon on a 
Friday and the course was voluntary for medical students, it might 
explain that only 12 medical students participated, as opposed to 
almost four times as many medical students in the first cluster, 
which began earlier in the day. 

4.3.2. FILE questionnaire 
Several studies evaluating attitudes towards interprofessional 

anatomy education administered the widely-used questionnaire, 
Readiness for Interprofessional Learning Scale (RIPLS) (Fernandes 
et al., 2015; Sytsma et al., 2015; Herrmann et al., 2015; Hamilton 
et al., 2008). Although the overall scale of the German version of the 
RIPLS questionnaire (RIPLS-D) is reliable, several subscales of the 
instrument were shown to have poor reliability and, thus, it has not 
been recommended as an instrument for IPE in the German health 
care context (Mahler et al., 2016). Since the structure of the FILE 
questionnaire is similar to the one intended by the RIPLS, and its 
subscales are reliable, it has been recommended as an appropriate 
instrument for interprofessional course experiences (Bergmann und 
Giesler, 2016). 

4.3.3. Outlook 
The opinions and observations of the guiding experts in the 

workshops were not gathered for this study, as has been carried out 
in studies on gross anatomy education (Manyama et al., 2016; 
Shields et al., 2015; Krause et al., 2014). Adding expert perception of 
student’s concentration, enthusiasm, interest and the general at-
mosphere might be useful to assess in our future studies. Also, most 
studies carrying out IPE do not evaluate long-term retention of 
student’s perceptions on interprofessionalism. It has, however, been 
reported that the experience leads to lasting long-term effects 
(Zheng et al., 2019, Sytsma et al., 2015). It would be interesting to 
assess if also our brief IPE experience also has lasting effects when 
students begin working in the healthcare setting. Follow up surveys 
from course participants could be conducted and compared with 
those from students, who did not participate in the interprofessional 
course. This could be carried out with medical students, since their 
participation in the course is voluntary. 

5. Conclusions 

Results from this brief interprofessional anatomy experience for 
medical and physiotherapy students in regards to attitudes and 
perceptions towards IPE are encouraging. The course’s design con-
tributed to the development of valuable interprofessional compe-
tencies, such as learning to communicate with each other 
successfully and respectfully, how to collaborate and understand and 
appreciate the other profession’s role. These qualities are funda-
mental for later successful interprofessional practice. Furthermore, 
identification of differences in professional group perceptions can be 
useful for development of future IPE workshops. Professional qua-
lification prior to medical or physiotherapy studies may contribute 
to higher ratings of self-assessment on certain aspects related to 
interprofessionalism. 
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Appendix  

Table 4 
Significant differences between medical and physical therapy students.         

Pre-evaluation questionnaire 

Item-no. / Item N Mean Rank Sum of Ranks Z P  

1. I can critically question stereotypical roles of the professional groups in the health care system. Medical 56 80.87 4528.50 -4.31 0.000*** 
Physio 74 53.87 3986.50   
Total 130     

4. I can contribute constructively to solve interprofessional conflicts. Medical 56 80.63 4515.50 -3.40 0.001*** 
Physio 79 59.04 4664.50   
Total 135     

5. I feel respected by other health professionals. Medical 56 76.75 4298.00 -2.59 0.009** 
Physio 77 59.91 4613.00   
Total 133     

7. I can take the lead in an interprofessional team. Medical 56 79.00 4424.00 -2.86 0.004** 
Physio 79 60.20 4756.00   
Total 135     

9. I know the similarities in the training of different health professions. Medical 55 57.28 3150.50   
Physio 79 74.61 5894.50 -2.64 0.008** 
Total 134     

10.Patients benefit when healthcare professionals work together. Medical 56 72.77 4075.00 -2.09 0.037* 
Physio 76 61.88 4703.00   
Total 132     

11. I know possible causes for the development of interprofessional conflicts. Medical 56 87.94 4924.50 -5.27 0.000*** 
Physio 79 53.87 4255.50   
Total 135     

14. When I care for patients, I know when to seek advice from other health professionals. Medical 56 55.34 3099.00   
Physio 78 76.23 5946.00 -3.37 0.001*** 
Total 134     

17. It is essential that all health professionals develop teamwork skills. Medical 56 77.20 4323.00 -2.73 0.006** 
Physio 78 60.54 4722.00   
Total 134     

19. I am aware of the relevance of the subject of interprofessionalism in the health sector. Medical 56 74.67 4181.50 -2.24 0.025* 
Physio 77 61.42 4729.50   
Total 133     

1. Ability to review existing patient information for case reviews. Medical 56 57.30 3209.00 -2.79 0.005** 
Physio 78 74.82 5836.00   
Total 134     

Post-evaluation questionnaire   
1. I can critically question stereotypical roles of the professional groups in the health care system. Medical 49 67.52 3308.50 -3.82 0.000*** 

Physio 61 45.84 2796.50   
Total 110     

2. I understand why interprofessional collaboration is important. Medical 49 63.09 3091.50 -2.29 0.022* 
Physio 63 51.37 3236.50   
Total 112     

4. I can contribute constructively to solve interprofessional conflicts. Medical 49 67.22 3294.00 -3.27 0.001*** 
Physio 63 48.16 3034.00   
Total 112     

5. I feel respected by other health professionals. Medical 49 62.15 3045.50 -2.06 0.039* 
Physio 61 50.16 3059.50   
Total 110     

10. Patients benefit when healthcare professionals work together. Medical 48 63.70 3057.50 -2.69 0.007** 
Physio 63 50.13 3158.50   
Total 111     

11. I know possible causes for the development of interprofessional conflicts. Medical 48 64.88 3114.00 -3.38 0.001*** 
Physio 60 46.20 2772.00   
Total 108     

13. I can communicate with other health professionals in an understandable manner. Medical 47 61.30 2881.00 -2.53 0.011* 
Physio 59 47.29 2790.00   
Total 106     

15. I can critically question my behavior within an interprofessional team. Medical 48 63.13 3030.00 -2.40 0.016* 
Physio 62 49.60 3075.00   
Total 110     

17. It is essential that all health professionals develop teamwork skills. Medical 47 62.34 2930.00 -2.49 0.013* 
Physio 62 49.44 3065.00   
Total 109     

Note: The level of significance was set at *P < .05, **P≤.01, ***P≤.001 (Significance established using a Mann-Whitney U Test)  
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