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Abstract 

Background Interprofessionalism is considered a key component in modern health profession education. Neverthe-
less, there remains ongoing debate about when and where to introduce interprofessional trainings in the curriculum. 
We identified anatomy, a subject commonly shared among health professionals, as a practical choice for initiating 
early intergroup-contact between first-year medical and midwifery students. Our study examined the effects of a four-
hour block course in anatomy on interprofessional socialization and valuing, as well as long-term effects on inter-
group contact.

Methods Based on different concepts and theories of learning, we implemented 12 interprofessional learning sta-
tions. Several measures were taken to foster group cohesion: (1) self-directed working in interprofessional tandems 
on authentic obstetric tasks, (2) competing with other tandems, (3) creating positive interdependencies during task 
completion, and (4) allowing room for networking. In a pre-post design with a three-month follow-up, we assessed 
the outcomes of this ultra-brief training with qualitative essays and quantitative scales.

Results After training, both groups improved in interprofessionalism scores with strong effect sizes, mean difference 
in ISVS-21 = 0.303 [95% CI: 0.120, 0.487], P < .001, η² = 0.171, while the scales measuring uniprofessional identity were 
unaffected, mean difference in MCPIS = 0.033 [95% CI: -0.236, 0.249], P = .789. A follow-up indicated that these positive 
short-term effects on the ISVS-21 scale diminished after 12 weeks to baseline levels, yet, positive intergroup contact 
was still reported. The qualitative findings revealed that, at this initial stage of their professional identity development, 
both medical and midwifery students considered interprofessionalism, teamwork and social competencies to be 
of importance for their future careers.

Conclusion This study advocates for an early implementation of interprofessional learning objectives in anatomi-
cal curricula. Young health profession students are receptive to interprofessional collaboration at this initial stage 
of their professional identity and derive strong advantages from a concise training approach. Yet, maintaining these 
gains over time may require ongoing support and reinforcement, such as through longitudinal curricula. We believe 
that an interprofessional socialization at an early stage can help break down barriers, and help to avoid conflicts 
that may arise during traditional monoprofessional curricula.
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Background
Interprofessional education (IPE) is a learning approach 
in which two or more professions “learn with, from, and 
about each other to improve collaboration in patient care” 
(WHO 2010). Some of the IPE goals are to exchange ideas 
on a personal level, bring together distributed knowledge, 
and harness the benefits of different specializations [1–3]. 
By fostering interprofessional communication and team-
work, IPE has been shown to break hierarchical structures 
[2], reduce stereotypes in health professions education [3], 
and ultimately improve patient care and job satisfaction [4]. 

Despite the chances IPE offers, there is still an ongo-
ing debate on when and where to implement IPE into 
existing health profession curricula. One administrative 
and logistical challenge of IPE is that aligning schedules 
involves coordinating with multiple faculties, finding 
common time slots, and ensuring that students can par-
ticipate without disrupting their core learning objectives. 
Nonetheless, proponents argue that early implementa-
tion of IPE, despite the scarcity of available time slots, 
is favorable. Thus, implementing IPE in undergraduate 
health profession curricula may promote early interpro-
fessional socialization between various professions and 
effectively counteract stereotypes between them [2]. 

To address this feature of IPE, we identified anatomy 
as a feasible subject to enable early intergroup contact 
between undergraduate, first-year medical and midwifery 
students [5–10]. Following socio-constructivist principles 
of learning [1], which sees individual knowledge as socially 
constructed, we designed and implemented an interprofes-
sional block training. We put effort to embody these princi-
ples through (a) the emphasis on collaborative learning and 
problem-solving activities among students in interprofes-
sional tandems, (b) through authentic and contextual learn-
ing stations within real-world healthcare scenarios, and (c) 
through facilitating reflection and networking events.

In a mixed-methods approach, we explored the short- 
and long-term effects of this novel training on interprofes-
sional socialization and valuing, as well as interprofessional 
identity and intergroup contact. We conclude by evaluat-
ing the challenges and merits of this new approach and 
derive recommendations for future curriculum planners.

Theoretical introduction into related constructs and IPE 
theories
Interprofessional socialization and valuing
According to Arnold et  al. (2020) [11], health pro-
fessionals usually go through monoprofessional 

socialization during their training period. As a result, 
professionals work side by side, but not necessarily 
with each other, in their daily professional lives. Thus, 
interprofessional socialization is necessary not only to 
ensure better communication but also to prevent the 
isolation of professional groups [3, 12]. This enables 
students to build a dual, professional and interpro-
fessional, identity. Khalili et  al. (2013) [13] suggest a 
three-stage process when transforming from an uni-
professional identity to a dual professional and inter-
professional identity, (1) breaking down barriers, (2) 
interprofessional tole learning and interprofessional 
collaboration, and (3) dual identity development. We 
argue that an early exposure to IPE may break down 
barriers because it helps to shape perceptions and 
attitudes before monoprofessional identities become 
deeply ingrained.

Interprofessional identity (IPI)
Through effective interprofessional socialization, stu-
dents are likely to develop an interprofessional iden-
tity. IPI can be understood as a sense of belonging in 
one’s own professional group to an interprofessional 
community [13, 14]. IPI assists students in expand-
ing their monoprofessional perspective of practice to 
encompass a wider interprofessional viewpoint that 
appreciates the contributions of other professions to 
client care [3, 15, 16]. Education focusing solely on 
uniprofessional identity formation bears the risk of 
dis-integrating one’s own profession from interpro-
fessional elements [2]. At the same time, interpro-
fessional and professional identities are intertwined 
and influence each other [3]. The establishment of 
a strong IPI is thought to be particularly benefi-
cial because it increases efficiency and appreciation 
within the team [12]. 

Intergroup contact
Interprofessional socialization is reinforced by inter-
group contact [13]. The contact hypothesis [17] sug-
gests that bringing together different groups can 
effectively reduce prejudice between the group mem-
bers. Constant intergroup contact may contribute to 
an interprofessional identity as different groups get 
to know each other better, build relationships, and 
become more positive about working together [2]. 
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Feeling a sense of belonging to a group is a significant 
requirement in the professional realm and appears 
essential for cultivating a positive work environment. 
When extended to an interprofessional setting, foster-
ing a favorable disposition toward interprofessionalism 
becomes possible [3]. 

The current study made a concerted effort to integrate 
these theoretical underpinnings into both the overall 
design of the training and the specific setup of the train-
ing stations, as detailed in the methods section.

Research questions and hypotheses
We asked whether an ultra-brief interprofessional 
training in anatomy (i.e., a four-hour block) may be 
sufficient to promote key elements of interprofession-
alism. Specifically, we hypothesized that an ultra-brief 
anatomy training would have H1: positive effects on 
interprofessional valuing and socialization, and H2: 
intergroup contact (primary outcomes). We further 
hypothesized that these effects would be measurable 
H3: directly after training, and, with the anticipation 
that the positive effects of this training would persist 
beyond the classroom setting through ongoing inter-
group contact, H4: three months after training (sec-
ondary outcomes). Finally, we explored professional 
and interprofessional identity formation in medical and 
midwifery students and conclude with practical impli-
cations for future curriculum design.

Materials and methods
A pre-post interventional study with a three-month 
follow-up was conducted at the University of Münster, 
Germany, during the winter term of 2022/2023. The 
study protocol was deemed not to require formal medi-
cal ethics approval. Study participation was voluntary, 
and informed consent was received from all participants. 
Data generated or analyzed during the study can be 
requested from the corresponding author.

Overview of the medical curriculum
The medical program at the University of Münster is a 
six-year curriculum that combines theoretical university 
teaching with practical training in hospitals. The final 
exam is the state medical examination, which is divided 
into two sections after 4 and 10 semesters of studying. 
The four-semester preclinical section focuses on funda-
mental knowledge of the human body and the natural 
sciences. Students attend lectures, seminars and practi-
cal courses in biology, chemistry, physics, biochemistry, 
physiology and anatomy. Sociology and psychology sub-
jects teach the theoretical foundations of the doctor-
patient relationship and communication. The preclinical 
section concludes with the preliminary exam. The clinical 

section of the curriculum consists of topic-based subject 
modules and block practical courses that introduce stu-
dents to different medical specialties. Complementary 
courses cover communication skills, ethics, and the doc-
tor-patient relationship. The clinical section concludes 
with the second medical license examination, the final 
clinical year, and the third medical license examination.

Overview of the midwifery curriculum
The Midwifery Bachelor of Science program at the 
University of Münster is a dual, primarily profession-
ally qualifying program that combines practical profes-
sional training with university teaching and academic 
education. The standard period of study is 8 semesters 
with a volume of 240 ECTS (European Credit Transfer 
and Accumulation System) points. The curriculum is 
structured to provide knowledge and skills (in various 
aspects) from the physiological basics to norm variants to 
pathology around pregnancy, birth and the first time as a 
family. In the first semesters, students acquire evidence-
based midwifery knowledge and skills in the areas of the 
physiology of pregnancy, childbirth, and the postpar-
tum period, as well as in the physiological development 
of the newborn and infant. After that, students learn 
about pathological conditions in these areas. Important 
practical skills and hand movements are practiced in the 
practical exercises at the “study hospital”. In addition, the 
teaching of scientific work, communication skills, mid-
wifery and health care research, as well as ethics and 
professional policy round out the acquisition of compe-
tencies in the profession of midwifery.

Bringing together anatomy for medical and midwifery 
students
Both, medical and midwifery students study anatomy in 
their first year. Medical students have mandatory anat-
omy lessons, four hours weekly in the first term, 7.7 h in 
the second, and 8.3 h in the third term. The anatomical 
curriculum proceeds as follows: The first semester cov-
ers general anatomy and embryology through theoretical 
introductions. The second semester includes seminars 
and practical instructions, focusing on macroscopic 
anatomy and a full dissection course. In the third semes-
ter, students delve into histology and neuroanatomy, 
concluding with a four-day anatomy and imaging block 
course. To complete the anatomy course, students must 
pass written and oral exams.

Midwifery students, in the first semester, integrate 
anatomy into their curriculum through a module called 
‘basic sciences,’ dedicating four hours weekly. The anat-
omy coursework emphasizes general embryology and the 
reproductive system. This teaching approach includes 
histology, sonoanatomy, and in-depth gross anatomy 
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sessions using prosections, i.e. using prepared cadavers 
to demonstrate anatomical structures. The primary goal 
is to equip students with proficiency in medical terminol-
ogy and the ability to connect their anatomical knowl-
edge to physiological processes in the human body. At 
the semester’s end, students undergo assessment via a 
written and an oral exam.

The design of an ultra‑brief interprofessional training 
in anatomy
After a brief welcome and an overview of the upcoming 
four-hour interprofessional training, midwifery science 
and medical students formed self-selected groups of two 
or three, consisting of students from both professions 
(Fig. 1). The “selection” was based on openness and a pos-
itive first impression, with no specific order or pattern. 
To strengthen the interprofessional identity, the tandems 

gave themselves their own names and competed with 
each other against the other tandems.

The 18 interprofessional tandems were divided into 
two large groups. One group went through six theoreti-
cal stations covering hormones and diagnoses, while the 
other group completed six tasks related to body dona-
tions and various models in the dissection room. After 
their initial stations, they swapped places, resulting in 
each tandem experiencing a total of twelve stations, 
each lasting 15 min. In these interprofessional tandems, 
students mastered anatomical case studies, played “hor-
mone memory”, solved tests on body donations, dis-
cussed embryology topics, and assessed spermiograms 
under microscopes. The use of authentic healthcare 
scenarios aligns with socio-constructivst theories that 
advocate for learning in context. Students managed task 
distribution and documentation themselves. Afterward, 

Fig. 1 Flowchart of the ultra-brief interprofessional training in anatomy
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there was a joint meal, providing an opportunity to con-
nect, network and reflect on their shared experiences in 
the medical field to create intergroup contact. Addition-
ally, several students proposed the creation of a shared 
WhatsApp group to stay in touch. Participation in the 
group was optional, yet all students chose to engage with 
this platform for exchange to establish long-term inter-
group contact.

Details on the interprofessional training stations
The different interprofessional training stations required 
students to exchange and discuss skills and knowledge 
across various areas of anatomy, patient care and medi-
cal fundamentals (Fig. 2). Students from both disciplines 
actively built new knowledge to complete tasks. Learn-
ing did not occur through the institute lecturers’ teach-
ing, as their role was to merely oversee and moderate 
the learning stations. Due to differing curricula, either 
the midwifery or the medical students’ knowledge levels 
could determine success in specific tasks. Their clinical 
and academic responsibilities could be demonstrated 
to the other profession without any bias. Both parties 
were able to score equally within the tandem, foster-
ing equitable learning. For instance, midwifery students 
had limited exposure to dissection rooms, while medical 
students regularly dissected cadavers. This experience 
helped medical students alleviate the midwives’ appre-
hension regarding body donations and instill the neces-
sary respectful ethical behavior.

In the dissection room, ethical work with body donors 
in interprofessional teams was a primary focus. For 

instance, station nine concentrated on fetal relics in a 
cadaver, such as the ligamentum teres hepatis and ductus 
arteriosus. Students acquired knowledge in an authentic 
learning environment, termed “situated learning”. This 
approach enabled students to visualize structures and 
engage in discussions within their interprofessional tan-
dems. Station seven challenged participants to memo-
rize and identify muscles and structures on 3D pelvic 
floor models, emphasizing joint documentation as part 
of interprofessional collaboration. Station ten tasked 
students with drawing and labeling the anatomical dif-
ferences between female and male pelvic floors, employ-
ing the “learning with drawing” strategy. Furthermore, 
the students were challenged to create a document that 
encouraged discussion and agreement within interpro-
fessional tandems. Station eleven tested embryologi-
cal knowledge by having students identify structures on 
embryonic models of the 7th, 15th and 25th development 
days. Station twelve required tandems to name sex differ-
ences in male and female pelvic construction using male 
and female skeletons. Both, station eleven and twelve, 
employed “situated learning”, prompting students to 
exchange their individual skills and knowledge to reach a 
common conclusion.

Theoretical learning stations compelled participants to 
collaborate in solving tasks through knowledge exchange, 
discussion and evaluation. For example, in station one, 
students applied female reproductive system anatomy to 
address an ectopic pregnancy case. Station six involved 
comparing and evaluating healthy and unhealthy sperms, 
also utilizing “situated learning”. Station two fostered 

Fig. 2 Example of the “Interprofessional Learning Station” six. A The goal was to differentiate between healthy and unhealthy sperms based 
on various criteria (i.e., concentration, morphology, etc.) within a certain time limit. Medical and midwifery students both had to assess 
the specimen under the microscope in pairs, exchange information, and document their findings on the worksheet. B The interprofessional 
learning objective was to conduct a joint documentation as part of an interprofessional collaboration, while the anatomical learning objective 
was to differentiate and evaluate healthy and unhealthy sperms
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mutual appreciation for each other’s expertise by requir-
ing tandems to create a fictional conversation to accom-
pany and educate a woman after childbirth.

Study participants
The participating students were recruited through regu-
lar courses in the medical and midwifery science degree 
programs. The idea of the project was very well received. 
According to the students’ feedback, only scheduling dif-
ficulties prevented some students from participating.

Measurements
Interprofessional socialization and valuing scale (ISVS)
The Interprofessional Socialization and Valuing Scale 
(ISVS) was developed by King et al. (2010) [18] to eval-
uate the beliefs, behaviors, and attitudes that underlie 
interprofessional socialization and collaborative prac-
tice in health care settings. The scale is closely related to 
the extended professional identity scale of Reinders et al. 
(2020) [19]. The ISVS is a 24-item self-report measure 
with a 7-point scale used to assess the extent of the shift 
towards collaborative care in health care settings [20]. A 
sample item was: “I have a better appreciation for using 
a common language across the health professionals in 
a team”. Three subscales can be identified: The ability to 
work with others, as well as value and comfort of work-
ing with others. The reliability of the scale was deemed 
adequate (Cronbach’s α = 0.67).

Maclead clark professional identity scale (MCPIS)
In order to control for socially desirable response behav-
ior (i.e., the tendency of the students to adjust their 
answers to the perceived expectations of the study), we 
used a second scale, which measured a closely related 
but nevertheless different construct. For this purpose, 
we used the MCPIS, which we assumed to be a subor-
dinate dimension of interprofessional identity [19]. The 
MCPIS is a validated instrument developed for the meas-
urement of the professional identity of health and social 
care students from different professions. This scale was 
first developed by Adams and colleagues (2006) [1] for 
the measurement of PI in first-year students before the 
beginning of their training. We used the professional 
identity subscale of the questionnaire, which consists of 
9 items measured on a five-point Likert scale. A sample 
item was: “I feel like I am a member of this profession.” 
The reliability of the scale was deemed adequate (Cron-
bach’s α = 0.73).

Qualitative essays and content analysis
For methodological triangulation purposes and to avoid 
a common-method bias, we adapted the professional 
identity formation essay by Kalet et  al. (2017) [21]. The 

9 free-text items addressed mainly monoprofessional 
identity, e.g. with the sense of belonging to one’s own 
professional group, however, we specifically screened for 
answers related to interprofessional identity, for example 
with regard to the perception of cooperation within the 
training. A sample item was: “What does being a mem-
ber of the medical profession mean to you? How did you 
come to this understanding?”. The analysis was conducted 
using qualitative content analysis according to Mayring 
(2014) [21], and encompassed the following steps: devel-
oping a codebook, categorizing data, coding, ensuring 
reliability among raters via intraclass correlation coef-
ficient (ICC) calculations, creating supracategories and 
quantifying qualitative data for comprehensive analysis.

For the evaluation of the free-text answers and to ana-
lyze the given content systematically, we operated with a 
category system, a codebook, that attempted to bundle 
the answers of the study participants into common cat-
egories. The utilization of the codebook allowed a more 
refined, focused and efficient analysis of the raw data in 
subsequent reads. After many iterations of the prelimi-
nary codebook, the final version was agreed upon by all 
four members of the research team. The iterative pro-
cess of refining the codebook and the consensus among 
research team members ensured the validity of the cat-
egories used. In a similar inductive way, we assigned 
supracategories.

Subsequently, the same members independently read all 
the given answers again to assign the individual responses 
of the study participants to the defined categories. To 
evaluate the consistency among raters, we computed 
the Intraclass Correlation Coefficient (ICC) employing a 
two-way random effects model. The ICC for individual 
measures stood at 0.86, while the ICC for average meas-
ures reached 0.95, signifying good and excellent reliability, 
respectively (Koo and BPS). Finally, the frequencies of the 
responses received in each case were compared, and a rel-
ative frequency was calculated. This was done in order to 
be able to compare frequency distributions independently 
of the sample size. In this way, the qualitative answers 
could be quantified to enable a much more comprehen-
sive analysis of a problem as well as to get a more compre-
hensive understanding.

Follow‑up
A follow-up was conducted 12 weeks after the interpro-
fessional training. The “long-term” effects of the train-
ing on IPI were evaluated using the same scales, i.e., 
ISVS and MCPIS, as well as intergroup contact-related 
items. We asked if they would participate in interprofes-
sional trainings again and in what kind of situations they 
refer back to their training experience in their daily lives 
(“preparations for anatomy tests, internship, awareness 
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of interprofessional communication when team working 
in the hospital”). In addition, we created an item ranging 
from 1 to 10 (1 = no contact, 10 = daily contact) to assess 
the frequency of contact among students from different 
professions. Additionally, participants were asked to pro-
vide examples of places and platforms where they inter-
act with each other to validate their responses.

Analysis
Statistical analyses were conducted using the software 
SPSS v. 29.0.0.0 (IBM SPSS Statistics). As the MCPIS and 
ISVS scales were administered to participants before and 
after the intervention, the quantitative analysis pipeline 
for the provided results involved conducting an ANOVA 
with dependent samples, where time was considered 
a within-subject, and intervention (i.e., the training) a 
between-subject factor, to compare pre- and post-test 
scores on the scales. All statistics were performed under 
a significance value of alpha = 0.05, and the results are 
reported with a two-sided P-value. The statistical test-
ing results were specified by an effect size with η2 = 0.01 
considered a small effect, η2 = 0.06 a moderate effect, and 
η2 = 0.14 a strong effect. For the comparison of frequency 
distributions, regardless of the sample size from both 
professions, the relative frequency for each profession 
was calculated (Table  1). This process of converting the 
qualitative answers into quantitative values aimed to pro-
vide a more objective evaluation and allowed a systematic 
and objective analysis of the collected qualitative data.

Results
Participants
In total, 42 students were enrolled in this curriculum: 
24 first-semester students of midwifery sciences and 
18  s-semester students of medicine were recruited. A 
total of 15 (63%) out of the 24 eligible midwifery students 
answered the survey before the training, and 13 (54%) 
answered the survey immediately after the training. All 
18 medical students (100%) answered the survey before 
the activity and 17 afterward (94%). Seven midwifery 
students (29%) and eight medical students (44%) partici-
pated in a follow-up 12 weeks after the training.

The majority of the participants in both professions iden-
tified themselves as female: 93% of the midwifery students 
identified themselves as female (n = 14), 7% as non-binary 
(n = 1). Among the medical students, 89% of the partici-
pants were female (n = 16), 11.1% male (n = 2). The median 
age of the midwifery students was 20.47 years (SD = 2.32, 
range = 18–28 years), the median age of the medical stu-
dents was 20.50 years (SD = 1.25, range = 19–24). Both 
groups did not significantly differ in age, 𝛘2(6) = 4.64, 
P = .591. One student from each group of professions 
already had a completed professional education.

Exploring interprofessional identity prior 
to interprofessional training
Free-text responses before training were analyzed quali-
tatively to explore the (inter)professional identities of 
midwifery and medical students. Social competence, i.e., 
interprofessional teamwork and collaboration, emerged 
prominently as a career expectation in both personal 
(4.54% vs. 5.26%) and external career contexts (6.48%  
vs. 5.69%). Participants similarly placed great value on 
social competence when considering their professional 
role models, as evident in category H3 (6.48% vs. 6.83%). 
Interestingly, the lack of social competences, particularly 
working within interprofessional teams, were identified 
as potential sources of conflict for participants (7.13% 
vs. 5.41%). These findings point to the need for interpro-
fessional training programs that specifically address the 
development of social competence and teamwork skills.

Short‑term effects of an ultra‑brief training 
on interprofessional socialization, valuing and professional 
identity
Before training, the ISVS score was lower for medi-
cal students (3.87 ± 0.33) than for midwifery students 
(4.10 ± 0.32). This number increased to 4.13 ± 0.3 resp. 
4.43 ± 0.33 after the training (Fig. 3b). The ISVS showed 
a significant improvement with a strong effect size for 
both medical and midwifery students, mean differ-
ence = 0.303, [95% CI: 0.120, 0.486], P < .001, η² = 0.171. 
However, it was noticeable that midwifery students had 
slightly higher values for the MCPIS compared to medi-
cal students, 4.20 resp. 4.31 vs. 3.86 and 3.88, yet the 
results of the ANOVA showed no pre-post differences in 
MCPIS scores before and after the training, mean differ-
ence = 0.033, [95% CI: -0.236, 0.249], P = .789 (Fig. 3a). To 
conclude, the ultra-brief anatomy training fostered inter-
professional socialization and valued both midwifery and 
medical students without affecting their uniprofessional 
identities.

Themes identified in free‑text responses after training
Table 2 presents the analysis of free-text responses pro-
vided by participants after completing the interprofes-
sional training program. These responses were coded 
into different themes, and the relative frequency of each 
theme was calculated, with a distinction made between 
midwifery and medical students’ perspectives. The analy-
sis of free-text responses revealed a generally positive 
outlook on the interprofessional training, emphasizing 
the value of professional collaboration, personal growth, 
improved social relationships, and a more positive per-
spective on each other’s professions among participants 
from both midwifery and medical backgrounds. The pro-
fessional and social dimensions of collaboration were 
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Table 1 Results of the qualitative content analysis prior to the interprofessional training to explore the professional identities of 
medical and midwifery students

Code Main themes Examples Relative frequency 
(%)

Midwifery 
students

Medical 
students

Professional understanding

 A1 Taking responsibility responsibility for family and friends in the private sphere/
patients in the hospital and doctor’s practice.

2.27 4.83

 A2 Part of a system health system; team at the hospital 1.13 1.14

 A3 Social function assistance in everyday life; social commitment 4.22 4.98

 A4 Self fulfillment guarantee of a better quality of life; privilege to know 
and to exercise

0.81 1.14

Personal career expectations

 B1 Professional competence Expertise 5.19 5.26

 B2 Personal competence autonomy; resilience; blunting 2.43 2.27

 B3 Social competence interprofessional  communication, empathy 4.54 5.26

 B4 Motivational attitudes diligence, perseverance, joy 3.56 1.42

External career expectations

 C1 Professional competence theoretical and practical 4.54 2.85

 C2 Personal competence resilience; stress resistance; personality building; responsibility 4.70 4.27

 C3 Social competence attentiveness to others; teamwork (interprofessional) 6.48 5.69

 C4 Motivational attitudes discipline; perseverance; willingness to continue education 2.59 2.56

Potential for conflicts

 D1 Career lack of staff, communication with patients and colleagues; 
disagreements between professional groups/with patients/
regarding treatment methods; misunderstanding; shift work; 
non defining of clear boundaries

7.13 5.41

 D2 Private life work-life balance; family; leisure time/hobbies; separating work 
and private life; stress management

4.86 6.26

Unfulfilled personal expectations

 E1 Personal consequences self-doubt; lack of motivation; fear of failure; mental health 5.67 4.98

 E2 Professional consequences endangering third parties; unsuitable for the profession; ques-
tioning the profession due to bad experiences

4.05 4.27

Unfulfilled patient expectations

 F1 Personal consequences self-doubt; overestimating oneself in the case of error avoid-
ance/accomplishment; loss of trust; damage of reputation

3.08 4.98

 F2 Professional consequences doing harm, when in case of feeling unwell 5.35 2.70

Unfulfilled societal expectations

 G1 Personal consequences doubts about own competence 1.94 4.13

 G2 Professional consequences damage to the image of the profession; loss of confidence; 
impact on other generations/against academisation of mid-
wifery

4.22 2.42

Professional role models

 H1 Professional competence individually adapted treatment 4.54 4.13

 H2 Personal competence resilience; clear demarcation between private and professional 
life

2.92 4.55

 H3 Social competence teamwork and communication (interprofessional; with patients) 6.48 6.83

 H4 Motivational attitudes joy; motivation 0.97 0.57

Professional upbringing

 I1 Career study; exchange with fellow students/members of the profes-
sion/patients; positive/negative examples; dissection course; 
internships

5.02 6.54

 I2 Private life society; social organisations 1.30 0.57
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frequently mentioned categories, and participants from 
both groups valued the harmonious and helpful inter-
actions during the training. Notably, these responses 
revealed distinct differences between midwifery and 
medical students in their reflections on the training pro-
gram. For example, while both groups recognized the 
social dimension of the training, a higher percentage of 
medical students (13.81%) expressed increased appre-
ciation and respect for the other profession compared to 
midwifery students (5.33%).

Long‑term effects on interprofessional socialization 
and valuing
To assess the stability of the effect observed on inter-
professional socialization and valuing, we re-examined a 
subgroup of students’ 12 weeks after the training (Fig. 4). 
Similarly, their results indicate an increase in ISVS values 
from 3.89 (SD = 0.17) and 4.13 (SD = 0.36) before training  
to 4.24 (SD = 0.28) and 4.44 (SD = 0.37) after training.  
However, 12 weeks after training, we observed a decline of 
the ISVS back to nearly baseline levels of 4.07 (SD = 0.44) 

Fig. 3 Short-term effects of an ultra-brief (4-hour) interprofessional anatomy training on professional identity formation (MCPIS) (A) 
and interprofessional valuing (ISVS) of medical and midwifery students (B). * = P < .01

Table 2 Key themes in free-text responses after ultra-brief interprofessional training: Relative frequencies for midwifery and medical 
students are shown

Code Main themes Examples Relative frequency (%)

Midwifery Medical

Experiences during the training
 J1 Positive interesting; instructive; supportive 25.18 22.38

 J2 Neutral different approaches 3.82 3.33

 J3 Negative 0.00 0.96

Collaboration during the training
 K1 Professional instructive; complementing each other’s knowledge 15.27 12.86

 K2 Personal personal exchange 1.53 0.47

 K3 Social harmonious; at eye level; helpful; prejudiced 17.56 14.28

 K4 Motivational exciting; open-minded; pleasant 13.74 10.96

Perspective on the other profession
 L1 Professional recognition of the need for cooperation/similarities of the study programs; more realistic 

image of the other profession; confirmation of positive/negative image
15.27 12.38

 L2 Personal 0.00 0.96

 L3 Social more appreciation and respect; hopeful picture for cooperation in the future 5.33 13.81

 L4 Motivational desire for further exchanges against prejudices; amazement at the knowledge of the others 2.29 7.61
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and 4.08 (SD = 0.42). To conclude, the short-term effects 
observed after the training were not sustainable after  
12 weeks.

The intergroup contact rate for medical students was 
2.63 (SD = 1.69), and 3.29 (SD = 2.63) for midwifery stu-
dents. Common meeting places for both groups included 
the library (14.29%), university sports facilities (10%), the 
train station (10%), WhatsApp (14.29%), the cafeteria 
(42.86%), and university buildings (28.57%).

All participants expressed their willingness to attend 
the training again, highlighting the enjoyable nature of 
the experience, the opportunity to gain different perspec-
tives, the ability to learn from one another, the establish-
ment of new connections, preparation for their future 
careers, and the exchange of ideas. For instance, a medi-
cal student noted, “The exchange allowed us to have 
meaningful discussions and share common interests.” A 
midwifery student also pointed out that students from 
both disciplines experienced similar challenges in their 
education, and this training provided a valuable over-
view of topics they had already covered in class. This was 
exemplified by a midwifery student who said, “I realized 
that both professions encounter comparable difficulties, 
and we can support each other.”

Medical students expressed their intention to apply the 
training experience when studying for anatomy exams, 
during clinical internships, and in their interactions and 
teamwork within the hospital setting. Likewise, mid-
wifery students found value in recalling their training 
experience during their daily duties in the hospital, exam 
preparations, and even in the cafeteria. As one midwifery 
student put it, “It helped me solidify my knowledge”. 
In conclusion, despite the quantitative data showing a 
decrease after 12 weeks, students reported positive out-
comes in terms of intergroup interactions and their ability 
to apply these skills in clinical settings.

Discussion
Although the importance of interprofessionalism in 
healthcare professions is recognized, the implementa-
tion of appropriate training formats remains a challenge 
for health profession curricula. The purpose of the cur-
rent study was to investigate the potential of a theory-
derived ultra-brief (i.e., 4 h) interprofessional training to 
promote key elements of interprofessionalism. The train-
ing showed strong effects on both professions in terms 
of interprofessional socialization and valuing (H1). The 
follow-up data indicated that these short-term effects did 
not remain stable over a period of three months (H3), yet 
positive intergroup contact was still evident (H2). Quali-
tative data suggested that the participants may have had 
transformative social experiences during their training, 
indicating a first step towards establishing an interprofes-
sional identity. We believe that the results of this study 
provide an important contribution to the current discus-
sion on the implementation of IPE curricula [22]. In the 
following, we evaluate our curriculum against the back-
drop of existing literature, discuss potential strengths 
and weaknesses, and derive recommendations for future 
projects.

Bringing together members of different social groups 
is considered one of the most promising methods for 
improving relationships between these groups [23]. How-
ever, it is important to emphasize that intergroup contact 
between different groups per se does not guarantee an 
improvement in relations; it can also reinforce prejudices. 
The current ultra-brief interprofessional training, despite 
its brevity, demonstrated positive effects on medical 
and midwifery students. Importantly, the quantitative 
and qualitative data indicate that both professions ben-
efited equally from the training format, and there were 
no indications of asymmetric interactions. Likewise, we 
observed no negative stress-inducing events associated 
with the training, which could have resulted in a negative 
perception of the other profession [1]. 

Of particular note is the strong effect size of the inter-
vention on interprofessional socialization and valuing, 
with η² = 0.171 (Fig. 3b). We attribute this effect particu-
larly to incorporating several socio-constructivist learn-
ing theories into the curriculum design. For example, we 
placed considerable emphasis on the necessity of prior 
knowledge from both professions to successfully address 
the tasks. This positive interdependence, widely acknowl-
edged in the literature as a critical foundation for success-
ful collaboration [16], led to the inclusion of both tandem 
partners. In this way, the participants encountered each 
other on the same level, getting to know the respective 
team members on a personal level. Working collabo-
ratively in the team allowed them to mutually support 

Fig. 4 Long-term effects of the ultra-brief interprofessional anatomy 
training on interprofessional valuing (ISVS) of medical and midwifery 
students
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one another in different tasks while learning about the 
boundaries of their own profession. Concurrently, the 
competitive setting among the interprofessional tandems 
resulted in a shift in the identification subject from one’s 
own profession (“we as the medical students”) towards an 
interprofessional team (“we as an interprofessional tan-
dem”) [24]. Together, we suggest that forthcoming curric-
ula leverage the theoretical insights as a foundation when 
developing new educational formats.

Overall, we see early contact between professions as 
an excellent opportunity to break down barriers early on 
and establish a mutual understanding of roles. Following 
Khalili et al.‘s three-stage model [13], this early exchange 
could be an effective means of overcoming barriers and 
practicing interprofessional collaboration, ultimately 
leading to the formation of a dual identity. The early 
implementation of such training formats allows for the 
strengthening of identity-forming facets in a protected 
environment and a gradual approach to a new identity. 
This prevents the development of dysfunctional role per-
ceptions and stereotypical notions about other profes-
sions in uniprofessional silos which constantly reinforce 
themselves when unsupervised and can lead to conflicts 
in future professional environments [22]. We also argue 
that it is more difficult and time-consuming to change an 
established dysfunctional identity later on than to sup-
port interprofessional socialization early on. However, 
the follow-up results warn against understanding such 
trainings as singular events, as the effects on interprofes-
sional socialization seem to diminish over time. There-
fore, we recommend anchoring such training formats in 
longitudinal curricula.

The current training was performed with medical 
and midwifery students, however, embedding such 
training formats in the core anatomy curriculum [25], 
in our experience, can be flexibly expanded to other 
health professions. Since most health professions 
begin their first semesters with anatomy lessons, both 
anatomical and interprofessional learning objectives 
can be cleverly combined. This not only avoids cutting 
valuable time from the anatomical core curriculum – 
a subject that has been heavily affected by curricular 
time reductions in recent years [26] – but also presents 
an excellent opportunity to allocate additional curricu-
lar time for interprofessional training formats. Addi-
tionally, we have found that the subject of Anatomy 
lends itself well to create various collaborative learning 
formats [27]. This includes, for example, working with 
body donors, which requires interaction between pro-
fessions considering ethical principles, a core element 
of IPE [28]. Similarly, the vertical integration of clini-
cal-obstetric content into anatomy is feasible and has 

allowed us to construct authentic cases that interpro-
fessional tandems must tackle together. In our curricu-
lum, this included clinical-anatomical cases on ectopic 
pregnancies or the examination of spermiograms using 
real microscopes (see Table 3). For future sessions, we 
plan to set up ultrasound devices and assign specific 
examination tasks to interprofessional tandems [29]. 
We believe that such authentic exercises will lower the 
threshold for future interprofessional collaboration, as 
the high authenticity of the stations results in socio-
constructivist and situated learning [30, 31]. Situated 
learning theory emphasizes authentic learning envi-
ronments as particularly useful to promote effective 
collaboration and (inter)professional identity forma-
tion (“feeling like an interprofessional team solving a 
real task”) [2, 3]. To further support students’ interpro-
fessional identity, we plan to recruit the current study 
participants as interprofessional peer-teachers for 
future versions of this curriculum, who may serve as 
positive role models for interprofessional collaboration 
and communication.

Limitations
Several limitations must be acknowledged. First, all 
the instruments that were used in this study relied 
on the self-reported data of the students, which may 
have inflated correlations due to shared method vari-
ance, such as tendencies toward socially desirable 
responses or further responding tendencies. To esti-
mate the extent of socially desirable responses, we 
used a closely related uniprofessional identity scale as 
a control construct. Still, further research may advance 
the implementation of behavior-oriented measures 
of interprofessional socialization, or IPI, even though 
there are only a few studies that consider the objective 
assessment of such measures. Second, study participa-
tion was voluntary, so participating students may not 
be representative of the whole cohort. Finally, we lost 
some participants in the follow-up, so the follow-up 
data must be interpreted cautiously as they represent 
only a subset of the study population.

Conclusion
“Working together has given me hope, that as the next 
generation of doctors and midwives, we can break the old 
hierarchy and work together as a functioning team.” In 
essence, this participant’s perspective not only acknowl-
edges the transformative potential of an ultra-brief inter-
professional training in anatomy but also advocates for 
a paradigm shift in educational approaches. By empha-
sizing the importance of teamwork and breaking down 
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hierarchical structures early in the educational journey, 
we may cultivate a generation of healthcare professionals 
who are not only proficient in their respective fields, but 
also inherently collaborative and well-prepared to meet 
the complex challenges of modern healthcare.
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