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3. Abstract 

 

3.1. Abstract in English 

 

Undergraduate Interprofessional Education aims to improve students’ attitudes toward 

collaboration, teamwork, and lead to improved patient care upon graduation. There is 

evidence that interprofessional healthcare interventions improve patient outcomes, such as 

higher medication safety or reduced length of hospital stay.  

However, several questions regarding interprofessional education remain unanswered. These 

include the determination of the optimal time to introduce IPE in the medical curriculum, the 

correct understanding of the definition of Interprofessional Learning by medical students and 

the adequate tool to measure attitudes towards interprofessional learning.  

To answer the question regarding the ideal time in the medical curriculum to introduce IPE 

interventions we initially performed the systematic literature review according to the PRISMA 

guidelines. We identified and screened 3995 articles. After elimination of duplicates or non-

relevant topics, 278 articles remained as potentially relevant for full text assessment. We used 

a data extraction form including study designs, training methods, participant data, assessment 

measures, results, and medical year of participants for each study. As the results of the 

systematic review were inconclusive, we performed a mixed-methods study. In the qualitative 

aspect of the study, 683 medical students from all six years of medical studies at the University 

of Bern, Switzerland replied to an online survey about attitudes towards interprofessional 

learning using an interprofessional attitudes scale. For the scale validation, we used a five-step 

approach including translation into German, use of cognitive interviews, determination of 

validity by the Content Validity Index, exploratory factor analysis and calculation of the 

Cronbach’s alpha to assess internal consistency. 

On the quantitative aspect, 31 medical students took part in nine semi-structured one-hour 

interviews which focussed on their experience in interprofessional learning and the possible 

impact such learning might have on their own professional development. For the concept 

analysis, we created a deductive three-level code system followed by an inductive code 

system. We extracted the main entities of the concept of IPE according to both code systems 

to create a framework.  
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Finally, we performed prospective two-centre cohort study, with midwife students from two 

midwife schools in German-speaking Switzerland. One cohort was exposed to hybrid 

simulation and the other served as control. The simulation group filled in the German 

Interprofessional Attitude Scale (G-IPAS) before and after simulation, and three months later. 

The control group filled two sets of GIPAS questionnaires, three months apart. This was the 

first time the GIPAS was used in a selected population. 

Our systematic review showed no clear trends on when IPE interventions should be 

introduced. In the mixed-methods study, there was a high degree of positive attitudes towards 

IPE in medical students in all study years, with statistically significant more positive attitudes 

in pre-clinical years. These findings were validated in the semi-structured interviews. Students 

were aware of the relevance of IPE for their future professional performance. Although 

students are aware that interprofessional learning is fundamental to high-quality patient care, 

there were still obstacles and stereotypes to overcome. We could also determine that the 

German Interprofessional Attitudes Scale was a reliable instrument, representative of the item 

dimension of the original scale. With our qualitative concept analysis, we deepened the 

understanding of previously identified definitions of IPE, and we identified new attributes of 

the definition. Finally, we could demonstrate that a single short simulation exposure to 

interprofessional learning could increase the awareness and importance of 

interprofessionalism in healthcare. Our findings support the early introduction of IPE in a 

medical curriculum. By adding “wellbeing” as a component of interprofessionality, curriculum 

planners are supported to offer more objective and authentic interprofessional experiences. 

Such significant learning interactions might impact how medical students internalise and 

approach patient-centeredness and experience professional wellbeing. With the validation of 

the German Interprofessional Attitudes Scale we added original and relevant content to the 

limited number of available tools to measure interprofessional attitudes in German-speaking 

countries. As a conclusion, our findings aid in future implementation of IPE activities in the 

medical curricula as well as in guidance of IPE policies and research. They also serve as 

guidance documents for educators wanting to revise IPE interventions. 
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3.2. Sumário em Português 

A Educação Interprofissional (EIP) pré-graduada visa melhorar as atitudes dos alunos em 

relação ao trabalho em equipa e levar a uma melhor abordagem do paciente durante a vida 

profissional. Há evidência de que as intervenções de saúde interprofissionais melhoram os 

outcomes dos pacientes, incluindo maior segurança na administração de fármacos ou redução 

do tempo de internamento hospitalar. 

No entanto, várias questões sobre a educação interprofissional permanecem sem resposta. 

Entre elas estão a determinação do momento ideal para introduzir a EIP no currículo médico, 

a correta compreensão da definição de Educação Interprofissional pelos estudantes de 

medicina e a ferramenta adequada para medir as atitudes em relação à educação 

interprofissional. 

Para responder à pergunta sobre o momento ideal para introdução da educação 

interprofissional no currículo médico, inicialmente realizamos a revisão sistemática da 

literatura de acordo com as diretrizes PRISMA. Identificamos e selecionamos 3.995 artigos. 

Após a eliminação de duplicados ou tópicos não relevantes, 278 artigos permaneceram como 

potencialmente relevantes para avaliação de texto completo. Para cada estudo, usamos um 

formulário de extração de dados incluindo desenhos de estudo, métodos de treino, dados 

dos participantes, medidas de avaliação, resultados e ano médico dos participantes. Como os 

resultados da revisão sistemática foram inconclusivos, realizamos um estudo de métodos 

mistos. Na parte qualitativa do estudo, 683 estudantes de medicina de todos os seis anos da 

Faculdade de Medicina da Universidade de Berna, Suíça, responderam a um questionário online 

sobre atitudes em relação à educação interprofissional usando uma escala de atitudes 

interprofissionais. Para a validação da escala, utilizou-se uma abordagem de cinco etapas 

incluindo tradução para o alemão, uso de entrevistas cognitivas, determinação da validade 

pelo Índice de Validade de Conteúdo, análise fatorial exploratória e cálculo do alfa de 

Cronbach para avaliação da consistência interna. Na parte quantitativa do estudo, 31 

estudantes de medicina participaram de nove entrevistas semiestruturadas de uma hora de 

duração que focaram na sua experiência com a educação interprofissional e o possível impacto 

que tal aprendizagem poderia ter no seu desempenho profissional.  
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Finalmente, realizamos um estudo de coorte prospetivo em dois centros, com parteiras 

estudantes de duas escolas na Suíça. Uma coorte foi exposta à simulação híbrida e a outra 

serviu como controlo. O grupo de simulação preencheu a Escala de Atitude Interprofissional 

Alemã (G-IPAS) antes e depois da simulação, e três meses depois. O grupo de controlo 

preencheu dois conjuntos de questionários GIPAS com três meses de intervalo. Esta foi a 

primeira vez que o GIPAS foi utilizado numa população selecionada. 

A nossa revisão sistemática não mostrou tendências claras sobre quando as intervenções de 

EIP devem ser introduzidas. No estudo de métodos mistos, houve um alto grau de atitudes 

positivas em relação à EIP em todos os anos de estudo, com atitudes mais positivas 

estatisticamente significativas nos anos pré-clínicos. Esses achados foram validados nas 

entrevistas semiestruturadas. Os alunos estavam cientes da relevância da EIP para sua futura 

atuação profissional. Embora os alunos tivessem consciência de que a aprendizagem 

interprofissional é fundamental para serviços de saúde de alta qualidade, ainda se verificaram 

obstáculos e estereótipos a serem superados. Também pudemos determinar que a Escala de 

Atitudes Interprofissionais Alemã foi um instrumento confiável, representativo da dimensão 

da escala original. Com nossa análise qualitativa de conceito, aprofundamos o entendimento 

das definições de EIP previamente identificadas e identificamos novos atributos da definição. 

Por fim, pudemos demonstrar que uma única exposição curta de simulação ao aprendizado 

interprofissional pode aumentar a conscientização e a importância do interprofissionalismo 

na área da saúde. Os nossos achados apoiam a introdução precoce da EIP em um currículo 

médico. Os educacionistas curriculares são suportados na oferta de experiências 

interprofissionais mais objetivas e autênticas pela adição do “bem-estar” como componente 

da interprofissionalidade. Essas interações significativas de aprendizagem podem afetar a forma 

como os estudantes de medicina internalizam e abordam o foco no paciente e experimentam 

o bem-estar profissional. Com a validação da German Interprofessinal Attitudes Scale, 

adicionamos uma ferramenta original e relevante ao número limitado de instrumentos 

disponíveis para medir atitudes interprofissionais em países de língua alemã. 

Como conclusão, nossas descobertas auxiliam na implementação futura de atividades de EIP 

nos currículos médicos, bem como na orientação de políticas e pesquisas de EIP. Eles também 

servem como documentos de orientação para educadores que desejam rever as intervenções 

de EIP nas suas Universidades.	  
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4. Introduction  

In the last two decades, patient care has moved its focus away from acute diseases – usually 

managed in a hospital setting – to long-term conditions and health-related quality of life issues 

(Pfaff & Markaki, 2017), mostly handled within the community (Hustoft et al., 2019; Reeves et 

al., 2013). This shift made patients more dependent on complex systems involving different 

healthcare professionals (HCP)(Reeves et al., 2013).  

Consequently, both caregivers and patients now face more distressing situations due to poor 

communication and lack of collaboration between all the HCPs providing treatment. Such 

incoordination may result in disruptions in the continuity of care (Olson & Bialocerkowski, 

2014).   

In order to tackle these undesirable effects of complex healthcare systems, interprofessional 

education (IPE) has now been introduced as part of undergraduate medical education. As per 

definition of the World Health Organization (WHO), IPE occurs when “students from two or 

more professions learn about, from, and with each other to enable effective collaboration and improve 

the quality of care”( WHO, 2010, p.13). Conversely, interprofessional learning designates the 

practice – preferably originating from IPE – of “promoting effective communication, collaboration 

and teamwork within healthcare settings to improve patient care and student clinical learning 

outcomes”(Henderson et al., 2010). However distinct, the terms have been used 

interchangeably.  
 

For an interprofessional team to collaborate synergistically, each member must have a clear 

understanding of each team member´s roles and responsibilities. Additionally, there is value 

and respect of the unique contribution of each individual within the team structure to the 

enhancement of patient care (CIHC, 2010). In this framework of practice “each profession is 

empowered to assume leadership on patient care issues appropriate to their expertise” and there is 

appreciation for joint decision-making (WHO, 2010). There is evidence that interprofessional 

healthcare interventions improve patient outcomes, such as higher medication safety or 

reduced length of hospital stay (Zwarenstein et al., 2009). The process by which this occurs 

is not entirely known, but include an enhancement of HCP´s communication and interpersonal 

skills, as well as collaboration and teamwork (Reeves et al., 2013). 
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Therefore, high-quality, accessible and safe patient-centred care needs a continuous 

professional development of such interprofessional competencies (IPEC, 2011). Its 

introduction in HCP training curricula has been called for so that HCP students can enter the 

healthcare system as effective team members (Frenk et al., 2010; IOM, 2015; Reeves et al., 

2016). The interprofessional collaborative practice has become the cornerstone to approach 

such complex healthcare circumstances.   

 

4.1. Investigator’s Perspective 

Interprofessional collaboration and team-based practice are fundamental to the good 

functioning of healthcare systems and supporting such collaboration have been shown to lead 

to improved patient outcomes (Reeves et al., 2016). There is the belief that IPE during medical 

training will enhance attitudes toward teamwork and collaboration, improving patient care 

upon graduation.  

 

In Bern, the degree in Medicine has a duration of six years and is subject to admission 

restrictions (numerus clausus). The Medical Faculty is one of the largest in Switzerland with 

about 1500 students. It consists of university clinics and institutes from 3 organizations 

(University of Bern, University Psychiatric Services and Inselspital, Bern University Hospital).  

The study of Medicine starts with a 3-year bachelors programme focusing on basic science 

(e.g., physics, chemistry, biology, physiology, biochemistry and anatomy) followed by a 3-year 

master’s programme with a strong practical focus, composed mostly of small group 

interactions (problem-based learning) and clinical clerkships [14]. Since 2010 the medical 

faculty and nursing schools have been offering optional two half-day interprofessional 

internships for their students in the first and third semesters. Further interprofessional 

activities include a compulsory seminar on confidentiality in cooperation with the Bern 

University of Applied Sciences and the Institute for Medical Education of the University of 

Bern (UniBe) as well as the compulsory Intravenous Cannulation course, both taught in the 

first academic year, during which the learning groups and the team of peer tutors are 

interprofessionally allocated. 
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I am a Portuguese Anaesthesiologist working in Switzerland. My primary career interest is 

teaching and research on teaching strategies. I have started the Doctoral Programme in 

Clinical Investigation and Health Services Research at the University of Porto in 2013, as I was 

still working in Portugal. My head of department at the time was Prof. Cristina Granja, so she 

also became my supervisor.  

I left the country for personal reasons in 2014 and interrupted the doctoral programme. My 

interest in research remained and I started working as a researcher at the Medical Education 

Research group of the Department of Anaesthesiology and Pain Therapy of the Bern 

University Hospital, under the supervision of Prof. Robert Greif. I became closely involved in 

teaching undergraduate and postgraduate students, both bedside and in the simulation suite 

and I am also currently a researcher of the Institute for Medical Education at the University 

of Bern. After having published, I was advised to complete the Doctoral Programme in Clinical 

Investigation and Health Services Research as a self-proposed candidate. 

 With this thesis, we set to apply the validated G-IPAS to determine the best time to introduce 

IPE in the Bernese medical population. These findings were complemented with extensive 

qualitative research using semi-structured interviews using the same students as sample 

population. This thesis is the result of the several medical education projects that were 

developed in the University of Bern. 
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5. Background  

This section reviews the literature on interprofessional education (IPE). Four main themes 

are presented: (1) History and definition of IPE according to different institutions, (2) 

theoretical perspectives on IPE, (3) evidence on educational practices of IPE in the 

undergraduate setting. 

 

5.1. History and definition of IPE 

Several organisations have expressed their support of IPE through various initiatives and 

statements. In 1988, the WHO issued the Learning Together to Work Together for Health Report 

(WHO, 1988), which established interprofessional education as a method to build up 

teamwork and collaboration. More recently, they released another cornerstone report 

entitled Framework for Action in Interprofessional Education and Collaborative 

Practice(WHO, 2010), that led to an overall growing interest in IP collaboration and 

education.  

In 2009, six USA associations of schools of the health professions (osteopathic and allopathic 

medicine, nursing, pharmacy dentistry and public health) created a collaborative to promote 

IPE learning interventions. They established, for the first time, a document disclosing the core 

competencies for collaborative practice. This document, known as the IPEC report (IPEC, 

2011) aims to prepare future healthcare workforce for enhanced team-based patient care. 

The IPEC report has gone through several updates and has gained worldwide acceptance as 

a core document to guide curriculum design within healthcare teaching(IPEC, 2016).   

The IPEC report sets four different dimensions (Ethics & Values, Roles & Responsibilities, IP 

Communication and Teamwork)(IPEC, 2011, 2016) of expert panel recommendations on IP 

core competencies. They provide a framework for high-quality, integrated patient care within 

each country´s healthcare system. The IPEC dimensions are aligned with the WHO 

statements. 

Some other international entities like the World Federation of Medical Education (WFME) 

and the Organization for Economic Cooperation and Development (OECD) have also 

recommended policies to facilitate IPE. 
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Both the United Kingdom (UK) and in Canada released clear recommendations and facilitated 

government funding to support the incorporation of IPE into healthcare education.  

The Canadian Health Council recommends that each health sciences university offer at least 

one IPE intervention (Bandali et al., 2011). In the UK, a Bristol Royal Infirmary Inquiry (DoH, 

2001) showed that poor IP collaboration was in the origin of a significant percentage of 

preventable errors, which introduced the urgent need to address IPE. As of 2006, IPE is a 

mandatory requirement for undergraduate health and social care students.  

In other English-speaking countries there are also recommendations for IPE. The US Institute 

of Medicine published a report called Crossing the Quality Chasm: A New Health System for 

the 21st Century, which recommends that “health professionals should be educated to deliver 

patient-centered care as members of an interdisciplinary team”(IOM, 2001). In Australia, the 

Special Commission of Inquiry into Acute Care Services in New South Wales Public Hospitals 

also released thorough recommendations supporting IPE approaches (Garling, 2008). 

However, the degree of this policy enforcement in both these countries seems to be highly 

variable. 

In Switzerland, efforts to include IPE in healthcare curricula started over a decade ago. In 

2007, the Swiss Academy of Medical Sciences (SAMW), proposed a document to promote 

collaboration between healthcare professionals. The charter was published a few years later 

(SAMW, 2014) and includes clear instructions on the development of common teaching, the 

adaptation of work organization, and tasks or responsibilities of active partners. More 

recently, the Swiss Federal Office of Public Health has released a support program for all 

activities aimed at improving IP cooperation in the healthcare system (BAG, 2018).  
 

5.2. Theoretical perspectives on IPE 

In IPE, knowledge, skills and attitudes are formed and modulated through social exchange and 

interactions of different HCPs. Elements of IPE as building awareness and respect for different 

roles and developing skills for effective collaboration led to significant differences in the 

theories behind IPE, when compared to traditional “uniprofessional” or “siloed” learning. An 

abundance of learning and related theories has contributed to the better understanding and 

successful implementation of IPE in several contexts (Hean et al., 2012; Sargeant, 2009). 
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Consequently, this provided an array of theories, in which each author used a favoured 

process to articulate his or her understanding.  
 

We found that social psychology and complexity theory were especially useful to inform my 

work because they recognise both the experimental and the social components of IPE as well 

as the complex healthcare system in which IP takes place. In the next lines we will briefly 

summarise the two learning theories that align with interprofessional learning: 
 

a) Social psychology explores the influence of context in the interaction between 

individuals (Ross & Nisbett, 1991). Sargeant (2009) describes three important contributions 

of this theory to inform IPE: (1) that situational factors influence social behaviour, (2) that 

subjective individual interpretations influence social behaviour and (3) that individual cognitive 

processes are dynamic and unpredictable. Such premises imply that IPE is influenced by 

external and internal factors and one cannot predict what and how each individual will learn 

from the interaction. 
 

b) Complexity theory highlights interactions and the accompanying feedback loops that 

continually modulate complex systems, such as the healthcare system (Greenhalgh et al., 2004; 

Grol et al., 2007; Plsek & Greenhalgh, 2001; Sweeney & Griffiths, 2002). It focuses away from 

a linear view of care, which overlooks the interaction of different elements of practice and 

education. To help understand IPE as a complex activity, a conceptual model was developed 

that linked IPE and practice (D'Amour & Oandasan, 2005). This framework (Figure 1, below) 

illustrates the array of interactions between cultures, organisations, teams and the individual, 

which all play a role on what is learned.  
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Figure 1: Framework of IPE for collaborative patient-centred practice, retrieved from 

D’Amour & Oandasan, 2005.  

The framework is made of two circles: the left circle represents education and the right circle 

represents clinical practice. The left circle depicts items that affect a HCP student´s ability to become 

a collaborative practitioner. It includes macro (systemic), meso (institutional) and micro (teaching) 

items. The learner stands at the core of this circle and receives influences from the external factors. 

The right circle includes items that modify patient outcomes. The same macro-meso-micro hierarchy 

is used. At the core of the second circle stands now the patient, being influenced by HCPs collaborative 

practice.  

Mostly between 2004 and 2011, several authors reviewed similar frameworks for IPE (Frenk 

et al., 2010; Gilbert et al., 2010; Stephenson & Richardson, 2008): they have different foci, 

either on a micro-, meso- or macrolevel and take several approaches (either learner-directed, 

context-directed, patient-directed, targeted to collaborative practice or to the population´s 

healthcare needs). 
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Oadasan (2005) proposed the IECPCP (Interdisciplinary Education for Collaborative, Patient-

Centred Practice) Framework, which connects IPE and collaborative practice. Similarly to the 

above frameworks, issues concerning the learner and the educational context are considered 

essential components of IPE.  

The document currently in force is the Framework for Action on Interprofessional Education 

and Collaborative Practice of the WHO. It emphasises the current status of IP collaboration, 

identifies the causes of (un)successful teamwork, and outlines strategies that decision makers 

can use within their local healthcare systems (Gilbert et al., 2010). 

Similarly, but highlighting only higher education and focusing on healthcare professions, a 

committee of education leaders (Frenk et al., 2010) developed recommendations based on 

the global scope of healthcare needs. Main conclusions of this document include the need to 

develop new educational and instructional strategies for collaboration, focus on 

transformative learning and expand the interdependence of healthcare-related educational 

institutions. This framework is also suitable for planning revisions on the macro and meso 

levels of IPE. 

Finally, on the curriculum level, Stephenson and Richardson (2008) published a framework 

which is client-focused and aligns with the WHO´s International Classification of Functioning, 

Disability and Health (ICF) as a framework for curricula. It aims to achieve interprofessional 

decision-making that focuses on improving the client´s overall status.  

All the aforementioned frameworks may aid to both implement IPE as well as to guide policies 

and research. They also serve as guidance documents for educators wanting to introduce or 

revise IPE interventions. 

 

5.3. Evidence on educational practices of IPE in the undergraduate setting  

This section on the educational practice of IPE in the undergraduate setting provides an 

overview of and a critical appraisal of systematic reviews (SR) in the field of IPE.  

SRs aim to analyse and inform disciplinary fields, such as IPE, in order to promote 

understanding and uncover gaps in that field. We searched for IPE reviews that focused on 

the undergraduate setting.  
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This section will provide an overview of the twelve SR selected in this literature review, their 

aims, methods used, followed by a critical appraisal using an approach recommended by the 

Joanna Briggs Institute (Aromataris & Munn, 2017). In Appendix B are the Tables with the 

summarised SRs included in this literature review.  
 

In the last two decades, several systematic and scoping reviews have enriched our knowledge 

about IPE. They largely addressed three main topics: (1) the conceptual foundations of IPE 

and creation of theory-aligned competencies, such as role clarification, IP communication and 

teamwork, mutual respect and patient-centred care (Olson & Bialocerkowski, 2014); (2) the 

strengthening of evidence regarding competencies that facilitate IPE (Olson & Bialocerkowski, 

2014; Reeves et al., 2016) and (3) the development of sustainable methods for IPE 

implementation into curricula and clinical practice (Abu-Rish et al., 2012). 

The review by Abu-Rish (2012) selected IPE interventions involving pre-licensure health 

professionals because it aimed to pilot-test innovative IPE models used in healthcare students. 

This large-scale review included studies between 2005-2010 (therefore published before the 

IPEC report). However, I decided to include it in this selection because it updated the 

landmark review of Reeves et al. (2011) and addressed a wide range of IPE aspects (including 

structure and content of the curriculum, faculty recruitment and training, modes of facilitation 

of IPE, institutional leadership and financial support). Unfortunately, the academic level of 

students participating in the selected IPE programmes was not consistently reported, so no 

major conclusions can be drawn regarding optimal time for IPE introduction.  

Olson & Bialocerkowski (2014) performed a methodologically inclusive systematic review to 

investigate university-based IPE in undergraduate allied health students. Results showed that 

IPE was effective and feasible, but the understanding behind its success was limited. Of 

relevance to this literature review, several included studies found that more experienced – 

and consequently older – students showed a clearer understanding of different healthcare 

roles and had better attitudes towards IPE and teamwork (Kenaszchuk et al., 2012; Mohaupt 

et al., 2012; Titzer et al., 2012). One study (Hayashi et al., 2012) showed that first-year 

students´ attitudes declined during a 6-month period after a prolonged IPE intervention, but 

a better attitude towards IPE was present two years after the intervention, when compared 

to the control group.  
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Another study (Wellmon et al., 2012) demonstrated that older students consistently showed 

much less favourable perceptions of IPE and teamwork. However, the authors could not 

pinpoint which factors – whether age, experience or social work – were associated with the 

decline. Also in 2013, Reeves et al. (2013) updated a Cochrane review investigating the impact 

of IPE on patient outcomes and patient care. Four of the six included studies reported positive 

outcomes for IPE.  

Kent & Keating (2015) explored in their systematic review 26 studies about IPE interventions 

for entry level healthcare students. IPE occurred more frequently with nursing students (level 

unreported) and medical students (1st to 4th year). Unfortunately, the authors were unable to 

confidently determine the effect of IP student-led primary care clinics on both student and 

patient outcomes. In addition, no stratified analysis per year of studies was performed. 

In 2016, Reeves conducted an update of a previous Best Evidence of Medical Education (BEME) 

review (Hammick et al., 2007) using the 3P model (Presage, Process, Product) and re-

appraised the drivers for IPE, highlighting the importance of organizational support. 

Additionally, later studies reported more positive IPE outcomes. Of relevance to this project, 

undergraduate student age was found to be a factor influencing IPE, with younger students 

being overall more positive about their IP relationships (McFadyen et al., 2010). However, 

despite their more negative attitudes, older students were more active and participative in 

their IP roles (Pollard & Miers, 2008).  

Visser et al. (2017) gave an overview of the studies that report barriers, facilitators or 

readiness for IPE. Of relevance to this literature review are the findings that, on an 

organizational level, attitudes towards healthcare teams for the same IPE training were 

significantly less positive one year after graduation, when compared with 3rd-year students 

(Makino et al., 2013). At a curricular level, readiness for IPE and professional identity was 

higher in the first year of studies and in students with prior IPE experience; and it declined 

significantly over time (Coster et al., 2008; Hansson et al., 2010; Hood et al., 2014; Keshtkaran 

et al., 2014; McFadyen et al., 2010; Solomon, 2011). Students in more advanced years seemed 

to be more proficient at achieving a combination of profession-specific and IPE learning goals 

(Jacobsen et al., 2009; Jakobsen et al., 2010). Finally, at an individual level, one paper showed 

that first-year students with a parent working in healthcare showed lower IPE scores (Cooper 
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et al., 2005) and another showed that younger students achieved more IPE learning outcomes 

than others who had already graduated (Anderson & Thorpe, 2008).  

Also in 2017, Nelson et al. aimed for a clearer understanding of the different outcomes and 

approaches of team-training interventions in undergraduates. Their descriptive analysis review 

included 17 studies and demonstrated a gap in team-training-focused prelicensure IPE. Neither 

specific outcomes nor IPE approaches were particularly favoured. In the same year, Kent, 

Kayes, Glass & Rees (2017) included 27 studies in their realist review to inform the creation 

of evidence-based IPE activities on a local context. They could demonstrate that the 

combination of (1) patient-based activities with reflection/discussion and (2) trained faculty 

seemed to create the most positive factors in IPE. Unfortunately, comparisons between 

student years were not performed. 

Guraya & Barr (2018) analysed 12 studies on the impact and effectiveness of IPE teaching in 

healthcare curricula. They could demonstrate positive outcomes of IPE interventions in 

various disciplines. The authors suggested more studies with qualitative standards and cost-

benefit analysis to evaluate the effects of IPE educational interventions.  

A more recent review (Fox et al., 2018) failed to shed some light into the outcomes of IPE. 

After searching for the effectiveness and assessment of IPE activities in a scoping review, 

results were inconclusive, because data was low on quality and studies were very 

heterogeneous. Finally, the authors questioned the adequacy of positivist methods to 

educational research and point out the need for further (and better) studies to examine IPE 

teaching. In this review, no subgroup analysis was conducted for age or previous IPE 

experience.  

The last review on this topic is by O´Leary et al. (2019). In their thematic meta-analysis using 

the 3P model, they aimed to synthesise key stakeholders´ perspectives on the challenges of 

IP placements implementation. They included 41 studies, but only 16 were considered high-

quality. They found 11 theoretical models to inform IPE, a lack of coordinated support within 

organizations and also a lack of clarity regarding the purpose of IP placements in students, 

educators and service users.  
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The findings of the systematic reviews reflect on the optimal timing to introduce IPE and 

whether immersion (i.e. continuous collaborative learning) or exposure (periodic 

collaborative activities) should be adopted (Hudson et al., 2016). As demonstrated, current 

undergraduate literature shows a trend to introduce IPE earlier, even in the first year of 

studies (Kozmenko et al., 2017), but this approach is not based on solid research. The optimal 

introduction of IPE in the medical curriculum will be the main topic to be addressed in this 

thesis.  

6. Open questions regarding Interprofessional Education 

 

6.1. Optimal time to introduce IPE in the Medical Curriculum  

There is a broad consensus among educationalists and regulating bodies that IPE should occur 

at the undergraduate level (Frenk et al., 2010; Oandasan et al., 2006; WHO, 2010), and that 

the “siloing” of undergraduate medical education is a significant factor contributing to the 

shattered culture of the health system (Nelson et al., 2014).  IPE may enhance attitudes toward 

collaboration and teamwork during training, leading to improved attitudes towards IP upon 

graduation. Nevertheless, the complexity of teaching for different health disciplines at the 

same time, the logistical problems and busy timetables raise issues concerning the 

introduction of IPE interventions. The optimal timing to introduce IPE and whether immersion 

(i.e. continuous collaborative learning) or exposure (periodic collaborative activities) should 

be adopted are still subject to debate. Gilbert (Gilbert, 2005) suggests exposure during the 

early years and immersion in the graduation year. Reasons for this include the optimal 

development of students´ professional identity before expecting them to work collaboratively 

with others. Furthermore, introduction of IPE so late in the curriculum may be deterred by 

the student´s focus on profession-specific clinical practice and immersion on vocation-specific 

stereotypes or negative attitudes (Hudson et al., 2016).  Current undergraduate literature 

shows a trend to introduce IPE earlier, even in the first year of studies (Gilbert, 2005; 

Kozmenko et al., 2017), but the optimal timing for the IPE intervention remains to be 

determined.  
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6.2. Concept of IPE  

The World Health Organization’s Framework for Action in Interprofessional Education and 

Collaborative Practice (WHO, 2010) define IPE as an activity of “students from two or more 

professions learn about, from, and with each other to enable effective collaboration and improve the 

quality of care”. However, a closer look at the literature reveals several different 

interpretations and interchangeable terms (Olenick et al., 2010):  

• According to the Centre for Advancement of Interprofessional Education (CAIPE, 

2021), IPE involves "educators and learners from two or more health professions and their 

foundational disciplines, who jointly create and foster a collaborative learning environment." 

• The Interprofessional Education for Collaborative Patient-Centred Practice (Wener 

et al., 2009) defines IPE as "learning together to promote collaboration" and further depicts 

three components in IPE: socialising healthcare professionals working together, 

developing mutual understanding and respect for various disciplines and imparting 

collaborative practice competencies. 

• The Canadian Interprofessional Health Collaborative (CIHC 2010) defines IPE as 

"occurring when students learn with, from and about one another” adding that IPE takes 

place when "healthcare professionals learn collaboratively within and across disciplines 

to acquire knowledge, skills and values needed for working in teams"(CIHC, 2010).  

• The IPEC report (IPEC, 2011) sets four different dimensions of expert panel 

recommendations on interprofessional core competencies, which are aligned with the 

WHO statements: (1) ethics and values, (2) roles and responsibilities, (3) 

interprofessional communication and (4) teamwork. This report provides a framework 

for high-quality, integrated patient care within each country's healthcare system.  

Although the abovementioned definitions have overlapping terminologies and include 

aspects of interprofessionality, collaboration, shared values and socialisation, an apparent 

uniformity of the definition of IPE is lacking, which might contribute to the 

misunderstanding of IPE. The correct understanding of the concept of IPE has implications 

for the adequate implementation of IPE activities in healthcare personnel formation 

curricula and may affect students’ attitudes towards collaborative practice (Khalili et al., 
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2013). Therefore, the determination of a clear operational definition of IPE is the base for 

developing a more effective IPE design, delivery, and measurement.  

	
6.3. Measurement of Attitudes towards Interprofessional Learning  

Perceptions and attitudes are affective constructs that relate to student´s behaviour; more 

explicitly, “strong attitudes govern behaviour, and weak attitudes follow behaviour”(Visser et 

al., 2017). Attitudes play a key aspect in interprofessional collaboration, and they form and 

are modulated during education (Khalili et al., 2013). When students learn about 

interprofessional collaboration – be it in simulated or “real-life” environments – their attitudes 

“should be strong enough to guide their behaviour” (Holland et al., 2002). For IPE, this means that 

when collaboration is the learning outcome, one needs to assess the strength of the attitude 

rather than (only) observing behaviour (Visser et al., 2017). 

 

Until very recently, only a few conceptual tools for assessing attitudes towards IPE existed 

(Thannhauser et al., 2010). The Readiness for Interprofessional Learning Scale (RIPLS)(Parsell 

& Bligh, 1999) and the extended RIPLS (Reid et al., 2006) are popular examples. Unfortunately, 

these scales were developed before 2011 and are outdated, because they do not integrate all 

four recommended interprofessional core competency domains of the IPEC report (IPEC, 

2011). The same occurs with other popular scales like the University of West England 

Interprofessional Questionnaire (Pollard et al., 2004), the Jefferson Scale of Attitudes Toward 

Interprofessional Collaborative Work between Medical and Nursing Professionals (Hojat et 

al., 1999) and the Attitudes Towards Healthcare Teams Scale (Heinemann et al., 1999). 

 

A new scale has been developed and validated in 2015 – the Interprofessional Attitudes Scale 

(IPAS) (Norris et al., 2015) – using items from the extended RIPLS and new items to embody 

all four IPEC domains. This scale was developed in English and needed validation for other 

populations.	
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7. Aims 

 
Undergraduate Interprofessional Education aims to improve students’ attitudes toward 

collaboration, teamwork, and lead to improved patient care upon graduation. There is 

evidence that interprofessional healthcare interventions improve patient outcomes.  

However, several questions regarding interprofessional education remain unanswered. These 

include the determination of the optimal time to introduce IPE in the medical curriculum, the 

correct understanding of the definition of Interprofessional Learning by medical students and 

the adequate tool to measure attitudes towards interprofessional learning.  

 

Therefore, the aims of this thesis are:  

a) Primary Aim:  

Aim 1: To ascertain the ideal time in the medical curriculum to introduce IPE 

interventions 

b) Secondary Aims: 

Aim 2: To validate an Interprofessional Attitudes Scale into the German language 

Aim 3: To determine the facilitators and barriers for interprofessional education in 

the study population 

Aim 4: To study the concept of Interprofessional Learning and its dimensions 

Aim 5: To use a validated Interprofessional Attitudes Scale in an interprofessional 

simulation setting 
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Aim 1: To ascertain the ideal time in the medical 
curriculum to introduce IPE interventions  
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8. Ascertain the ideal time in the medical curriculum to introduce IPE 

interventions 

 
 
 
 
 
 
 
This first paper describes the current evidence about the optimal time to introduce IPE 

interventions in medical curricula, therefore addressing the primary aim (Aim 1) of this thesis. 

As the number of publications in IPE increased exponentially with the last years (Reeves et 

al., 2017), our aim was to carefully review the existing literature on evidence-based IPE to 

help to make oriented IPE decisions. We undertook a systematic literature review to 

determine the most effective time to introduce IPE to undergraduate medical students. 

Additionally, we were interested in exploring the nature of the training, the assessment 

methods and the study outcomes.   

The systematic literature review was performed using PubMed, PsycINFO, EThOS, EMBASE, 

PEDro and SCOPUS. Search terms were composed of interprofession*, interprofessional 

education, inter professional, inter professionally, IPE, and medical student. Inclusion criteria 

were 1) the use of a validated scale for assessment of attitudes towards IPE, and results for 

more than 35 medical students; 2) peer-reviewed articles in English and German, including 

medical students; and 3) results for IPE interventions published after the 2011 

Interprofessional Education Collaborative (IPEC) report. We identified and screened 3995 

articles. After elimination of duplicates or non-relevant topics, 278 articles remained as 

potentially relevant for full text assessment. We used a data extraction form including study 

designs, training methods, participant data, assessment measures, results, and medical year of 

participants for each study. 

This systematic review included 23 articles with a pre-test-post-test design. In total 5231 

students, of which 62% (n = 3229) were medical students, experienced an IPE intervention. 

The median number of medical students in the IPE interventions was 100 [35–464]. 

Interventions varied in their type and topic.  

Berger-Estilita J, Fuchs A, Hahn M, Chiang H, Greif R. Attitudes towards 
Interprofessional education in the medical curriculum: a systematic review of the 
literature. BMC Med Educ. 2020 Aug 6;20(1):254. doi: 10.1186/s12909-020-02176-4. 



	

	 35	

The duration of interventions varied from 25 min to 6 months, and interprofessional groups 

ranged from 2 to 25 students. Nine studies (39%) reported data from first-year medical 

students, five (22%) from second-year students, six (26%) from third-year students, two (9%) 

from fourth-year students and one (4%) from sixth-year students. There were no studies 

including fifth-year students. The most frequently used assessment method was the Readiness 

for Interprofessional Learning Scale (RIPLS) (n= 6, 26%). About half of study outcomes showed 

a significant increase in positive attitudes towards interprofessional education after 

interventions across all medical years. This systematic review showed some evidence of a 

post-intervention change of attitudes towards IPE across different medical years studied. IPE 

was successfully introduced both in pre-clinical and clinical years of the medical curriculum. 

With respect to changes in attitudes to IPE, we could not demonstrate a difference between 

interventions delivered in early and later years of the curriculum. 

Attitudes toward interprofessional collaboration seem to be more positive in older, hence 

more mature and experienced students. It seems that younger students may have a limited 

understanding of healthcare professionals´ roles and this may constrain the effectiveness of 

early IPE interventions. Published studies on this topic demonstrate a highly variable and 

inconsistent use of scales to assess changes in knowledge, behaviours and attitudes linked with 

participating in IPE. There is also a paucity of studies reporting medium- and long-term 

outcomes, and a restricted inclusion of theories to inform IPE interventions. In addition, the 

concept of IPE is inconsistently used throughout, with multiple interpretations of the WHO 

definition and its objectives. And despite having found increasing evidence supporting the 

advantages and benefits of IPE, the processes by which students learn about IP care were not 

completely understood.   

Our methodology had limitations. We decided a priori to include only papers with at least 35 

medical students. The reason was to have sufficiently powered studies in the sample. We also 

excluded studies in languages other than English or German. This may have led to some 

selection bias, or left out potentially relevant interventions. Because we were interested in 

IPE effects on medical students, we also excluded all studies that did not report specific results 

for medical students. This limited the number of positive studies available.  
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Similar to other systematic reviews, our work aimed to exclude all “lower quality” studies 

(i.e., non-randomised, non-experimental, qualitative studies) (Guraya & Barr, 2018; Kent & 

Keating, 2015; Reeves et al., 2013). Reflecting on our methods, we question whether they are 

adequate for social or educational research, as there are repeated appeals for more qualitative 

reviews in IPE (Thistlethwaite, 2012).  

From our analysis we could not determine the best time to introduce IPE, as both pre-clinical 

and clinical IPE interventions showed some degree of success. It seems reasonable to conclude 

that interventions should be introduced in the early years and continue throughout the 

curriculum. The need for better-designed studies to address this gap of knowledge prompted 

our work in publication 2. 
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8.1. Publication 1: Berger-Estilita J, et al. BMC Med Educ. 2020 Aug 

6;20(1):254.  
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Aim 2: To validate an Interprofessional Attitudes 
Scale into the German language 



	

	 55	

 

9. Validation of an Interprofessional Attitudes Scale in the German language 

 
 
 
 

This paper describes the translation, cultural adaptation and validation of the original 

American Interprofessional Attitudes Scale (IPAS) into German, therefore addressing Aim 2 

of this thesis. The main rationale for this validation was the implementation of obstetric 

hybrid-simulation and interprofessional collaboration between midwives and anaesthetists in 

labor emergencies at the Bern Simulation and CPR Centre of the Bern University Hospital.  

The evaluation instrument is validated according to good scientific practice and the procedure 

is presented very clearly and comprehensibly. 

As previously discussed, there are only a limited number of tools for assessing IPE outcomes 

(Thannhauser et al., 2010). The Readiness for Interprofessional Learning Scale (RIPLS)(Parsell 

& Bligh, 1999) and the extended RIPLS(Reid et al., 2006) are popular tools that assess 

interprofessional attitudes and have, therefore, been translated in several languages (Cloutier 

et al., 2015; Mahler et al., 2014; Norgaard et al., 2016; Tamura et al., 2012). However, these 

scales were developed before the 2011 Core Competencies for Interprofessional Collaborative 

Practice (IPEC) report(IPEC, 2011) and fail to embody all four recommended interprofessional 

core competency domains. This limitation has been overcome by the Interprofessional 

Attitudes Scale (IPAS)(Norris et al., 2015), that uses items derived from the extended RIPLS 

and new items to cover all four IPEC report competency domains. The IPAS has 27 survey 

questions that load into 5 subscales: 1) teamwork, roles and responsibilities; 2) patient-

centeredness; 3) interprofessional bias; 4) diversity and ethics and 5) community-

centeredness.  

In the beginning of the project, a German version of the IPAS was needed, to be used for the 

education of healthcare students. Other considered aspects for validating the scale included 

the possibility for international research opportunities and collaborations, to corroborate 

further knowledge acquired in IPE.  

Pedersen TH, Cignacco E, Meuli J, Habermann F, Berger-Estilita J, Greif R. The 
German interprofessional attitudes scale: translation, cultural adaptation, and validation. 
GMS J Med Educ. 2020 Apr 15;37(3):Doc32. doi: 10.3205/zma001325. 
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We, therefore, set to translate and acculturate the English IPAS into the German language 

and perform psychometrical analysis to have a validated tool for the assessment of 

interprofessional attitudes in our students. From a methodological aspect, we followed the 

five steps recommended by the International Society of Pharmaeconomics and Outcome 

Research (ISPOR)(Wild et al., 2005) for the translation and the cultural adaptation of scales: 

1) Translation of the English IPAS into German 

2) Cognitive interviews to rephrase or delete items in the German version, if they 

were not comprehensible or relevant to potential users.  

3) Validity, established by the Content Validity Index (CVI) 

4) Exploratory factor analysis (EFA) to uncover the underlying structure of items and 

create meaningful subscales 

5) Cronbach’s alpha calculation for single items, subscales, and the whole scale to 

assess internal consistency 
 

The translated G-IPAS (Appendix A) showed good reliability and replicated the factor 

structure of the original version of the IPAS to be used in German-speaking countries. 

Furthermore, the G-IPAS showed similar internal consistency when compared to the original 

version (Norris et al., 2015). Although the factor structure was replicated, high correlation 

between individual items was found, indicating that these items may not represent different 

dimensions. This validation process led to the deletion of the subscale “Interprofessional Bias” 

and re-distribution of items from subscale “Diversity and Ethics” to the remaining three 

subscales: “Teamwork, Roles and Responsibilities”, “Patient-centeredness” and the renamed 

subscale “Health Care Provision”. The cultural adaptation was important to sharpen the wording 

for a more precise German understanding and to shorten wording of some questions, since 

an average German text is approximately one-third longer than the same in English. 
 

At the end of this work, we could conclude that the G-IPAS was a reliable instrument, 

representative of the item dimension of the original IPAS and a validated tool for the 

assessment of interprofessional attitudes in German-speaking countries.  

This paper added original and relevant content to the limited number of available tools to 

measure interprofessional attitudes in German-speaking countries.  
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9.1. Publication 2: Pedersen et al. GMS J Med Educ. 2020 Apr 15;37(3):Doc 32.  
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Aim 3: To determine the facilitators and barriers 
for interprofessional education in the study 
population 

Aim 1: To ascertain the ideal time in the medical 
curriculum to introduce IPE interventions  
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10. Determine the optimal time to introduce interprofessional education 

activities in the medical curriculum, and explore facilitators and barriers 

for its introduction  

	
 

 

 

As the results of the systematic review (Publication 1) were inconclusive, we performed a 

well-designed mixed-methods study to revisit our primary aim (Aim 1) and to determine the 

facilitators and barriers for the introduction of interprofessional education in the study 

population (Aim 3). We set to explore both the attitudes towards interprofessionality and 

the impact IPE experiences had in a large group of medical students. 

The aims of this study were: (1) to determine whether there were changes in attitudes 

towards interprofessionality between the bachelors (pre-clinical) and masters (clinical) 

programme of the curriculum by using a validated attitudes scale, (2) to ascertain the ideal 

time in the medical curriculum to introduce IPE interventions, and (3) a) to perform na added 

confirmatory analysis of the instrument´s validity and reliability, therefore completing the 

validation process. 

In the quantitative part of the study, 683 medical students from all six years of medical studies 

at the University of Bern, Switzerland replied to an online survey about attitudes towards 

interprofessional learning using an interprofessional attitudes scale. On the qualitative part, 

31 medical students took part in nine semi-structured one-hour interviews which focussed 

on their experience in interprofessional learning and the possible impact such learning might 

have on their own professional development. 
 

Comment of methodological aspects  

This study seemed best justified with post-positivism as an ontological view (nature of reality). 

While the post-positivist paradigm relies on positivist components like empirical testing and 

controlled conditions, the outcomes of the investigation are only an estimation of the truth, 

“with unobservables acknowledged to have existence and be capable of explaining the 

functioning of observable phenomena” (Bronowski, 1956; Kuhn, 1962; Popper, 1959).  

Berger-Estilita J, Chiang H, Stricker D, Fuchs A, Greif R, McAleer S. Attitudes of 
medical students towards interprofessional education: A mixed-methods study. PLoS 
One. 2020 Oct 21;15(10):e0240835. doi: 10.1371/journal.pone.0240835. 
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This is the case of the measurement of attitudes. The use of a scale to measure attitudes 

towards interprofessionalism – in this case, the G-IPAS – enables the transformation of 

interiorised, "unobservable" variables into palpable measurements. The introduction of the 

qualitative design in the study ensures that this research also explores the wider social issues 

that are inherent to interprofessional educational interventions. The qualitative methodology 

was added with two main purposes: (1) to search for possible explanations for the results of 

the quantitative section and (2) to limit the bias induced by the use of a composite scale. We 

also developed the semi-structured interview guidance document (Appendix C) from 

preliminary results of the G-IPAS scale analysis to increase construct validity. The findings of 

the qualitative analysis were triangulated with data from the cross-sectional survey. 

Triangulation refers to the use of several research methods in the study of the same 

phenomenon in order to arrive at a fair conclusion (Schifferdecker & Reed, 2009). Although 

it was outside the scope of this study to use critical multiplism it its purest sense, the use of 

triangulation warranted the adherence to the methodology of post-positivism. Because the 

project used quantitative and qualitative designs, the methodology can be defined as a mixed-

method. 

The study included a sequential qualitative-quantitative mixed-methods design based on 

Schifferdecker & Reed´s explanatory model (2009). Data from the quantitative survey was 

gathered using an online survey platform (Surveymonkey®). Demographic data, year of 

studies, previous IPE experience, previous work in healthcare, ties to healthcare and all 24 

items of the G-IPAS (Pedersen et al., 2020) were collected. The findings from the initial 

quantitative data analysis were used to guide and further explore themes in a qualitative 

approach (Schifferdecker & Reed, 2009). In the second phase, semi-structured interviews 

were used to explore individual students´ experiences with IPE interventions and the impact 

it had on their continuous professional development. 

 

 

 

We used the G-IPAS to measure attitudes towards interprofessional learning. The cross-

sectional design, classically used in conjunction with the survey method, is adequate in this 

setting because it focuses on the relationships between the explanatory and the outcome 
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variables – so called because there is no intervention. However, surveys are known to display 

some disadvantages, including data being affected by the characteristics of the respondents 

and usually having a relatively low response rate (Robson & McCartan, 2016).  

We used a non-probability convenience sample and included all medical students from the 

Faculty of Medicine of the UniBe enrolled in the school year 2019/2020. While calculating 

sample size, we used the recommendations of Borg & Gall for survey research (Borg & Gall, 

1989): the sample size should include at least one hundred observations for each of the major 

sub-groups. Therefore, we aimed to include 100 students for each year, and at least 600 

students overall. Inferential statistics were used for data analysis. Because the G-IPAS had only 

recently been translated and acculturated into the German language, we performed an 

additional confirmatory analysis of its validity and reliability.  

After completion of online G-IPAS questionnaire, students could to tick a box signalling their 

availability to participate in the semi-structured interviews. In line with Creswell´s (2007) 

recommendations, we used a purposive sample of all participants for the qualitative phase 

from the pool used in the quantitative phase, so to best represent their experiences or views. 

Students who agreed to participate were invited to semi-structured interviews. In this phase 

we aimed to explore the collaboration between medical students and other healthcare groups 

and students' experiences and views about IPE.  Data originating from the semi-structured 

interviews was processed according to the Miles and Huberman (Miles et al., 2014) framework 

for data analysis. All interviews were coded in a phased fashion, with interim analysis, to check 

for saturation.  

We used a known protocol (Castillo-Montoya, 2016) to develop a semi-structured interview 

guide (Appendix C). We first ensured that interview questions were aligned with our research 

questions; we then constructed an inquiry-based conversation; we asked for external 

feedback on interview protocols; and we piloted the interview guide amongst peers. The 

question route was developed to explore in-depth knowledge of the concept of IPE, its 

advantages and disadvantages, and optimal time for introducing IPE in the medical curriculum.  
 

We considered several measures to ensure good data quality. we used online questionnaires 

because they are more practical, secure and fast, and exclude observation bias and 

experimenter expectancy (Barber, 1976). 
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In addition, the G-IPAS instrument has been adequately validated and culturally adapted to 

the German language, which strengthens reliability and internal validity. We also addressed 

the threats of participant error, attitude performance fluctuation and participant bias by 

reassuring participants that their data was confidential and there was complete anonymity 

(Campbell & Stanley, 1963; Punch & Oancea, 2014). 

In qualitative design, major threats to validity include the potential inaccuracy or 

incompleteness of data description, which can be damped by a good-quality video and audio 

recording; inaccurate or preconcerted interpretation of one´s findings, which can be tackled 

with a solid description of how interpretation was reached (Mason, 1996): and not considering 

alternative explanations for the topic one is studying (so-called “theory” threat) (Maxwell, 

1992). This can be countered by actively seeking data that is dissonant from the given theory. 

Finally, one major critique to the trustworthiness of qualitative design is that of replicability: 

it is virtually impossible to recreate identical circumstances in qualitative data collection and 

analysis. Known strategies for dealing with threats to validity used in this study include the 

use of both data and method triangulation, member-checking (also known as participant 

validation)(Morse, 2015), peer support (by the attribution of a supervisor) and an audit trail 

(Robson & McCartan, 2016).  

Finally, with the use of triangulation of different data sources I can enhance objectivity and 

strengthen intersubjective agreement (Robson & McCartan, 2016). Credibility can also be 

intensified by a thorough methodologic description.   
 

Study Findings  

Quantitative Analysis  

Confirmatory analysis of the instrument´s Validity and Reliability 

The initial three-factor model Teamwork, Roles & Responsibilities (TVF), Patient-

centeredness (PZ) and Healthcare Provision (GHV) together explain 48% of the total variance. 

After rotation, a simple structure with loadings on to the three components emerged. This is 

consistent with previous research (Pedersen et al., 2020). The calculated Cronbach’s alpha 

for G-IPAS was 0,855.  

Results from the G-IPAS questionnaire 

Six-hundred and seventy-seven students replied to the online survey (response rate: 43,7%).  



	

	 71	

There was a statistically significant main effect for gender (p=0.007), with female students 

showing overall higher mean GIPAS scores. There was a significant difference in scores for 

pre-clinical years and clinical years (p= 0.024). 
 

Qualitative Analysis  

Overall, students welcomed IP courses but were disappointed because of the lack of actual IP 

(i.e., inadequate setting, disorganized interventions). Medical students perceived to have 

significantly less experience than their IP counterparts. Most students did not experience IPE 

except for the IV line placement course. The IP offer during the Medical course was 

considered insufficient.  
 

Barriers to IPE implementation 

Issues regarding the competition with the current medical curriculum, the risk of unbalanced 

learning and other dangers were explored. Students were uncomfortable with being taught 

by non-doctors because they feared other HCP would not be aware of their training or be 

knowledgeable of their curriculum. There was an outspoken fear of loss of medical identity, 

loss of medical specialization (because knowledge is shared) and fear of  being less thorough 

in their own medical curriculum. The lack of assessment of such activities labeled IPE 

interventions as secondary.  

On a course level, the implementation may be challenging because the content, format and 

frequency rarely accommodate all students involved. The use of IPE interventions per se does 

not guarantee student interaction. Competencies outside a given role of HP may be taught, 

which can lead to a false sense of ability and may have legal consequences (by performing skills 

outside of set competencies). Additionally, it may enhance prejudices against other HCP 

groups because of single participant´s characteristics from each group. 

Finally, several barriers were mentioned on an institutional level: bureaucratic obstacles of 

combining curricula from different faculties, organizational aspects (lack of infrastructures to 

accommodate all students, difficulty in coordinating rotations, etc), time constraints, monetary 

constraints and deanery or political barriers (resistance to change).  
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Table 2: Barriers to IPE elements 

Student level Course level Institutional level 

competition with medical 

curriculum 

unbalanced learning 

legal dangers & prejudice 

inadequate content & format 

difficult implementation 

unrealistic learning 

objectives 

resistance to change 

organizational 

factors 

bureaucracy 

political factors 

 

Expectations of IPE 

One third of students agreed that IPE should start as early as the first year of studies. Such an 

approach would have clear advantages: it would be easier to implement because students 

would have similar backgrounds; early interaction, shared learning and networking would 

contribute to build mutual respect from an early stage; basic science and other overlapping 

topics are possible, which can then evolve to clinical interactions later in the curriculum; and 

there is no benefit of starting later. Opinions against early IPE introduction included students 

being overwhelmed by an overloaded, integrative year; the role of “doctor” not being yet 

clearly defined; and that prejudices against other HCO exist regardless and before medical 

school. On the other hand, 11 students pointed out that the IPE introduction should occur 

just before or during clinical years (from the 3rd year onwards). The reasoning behind is 

includes a better integration of the IPE content with clinical practice, the previous acquisition 

of basic clinical knowledge which would facilitate the focus on the IP component and the 

broader diversity of activities that could be offered.  

The main wished-for interventions would occur in clinical years and included topics like basic 

life support training, clinical skills training (mostly regarding history and physical examination 

of organs and systems), handover and rounds, non-technical skills and communication training. 

Trial (taster) days and areas of shared responsibility (medication errors, hospital hygiene, 

ethics, etc) were also acknowledged. Potential healthcare students to be included were 

nurses, physiotherapists, midwives and operating room technicians.  
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Courses should be practical (tutorials, case-studies, clinical skills trainings, PBL groups, case-

based learning) and lectures should be avoided. Other options mentioned included seminars 

or course days about topics which are relevant to more than one profession or the use of 

simulation for soft skill and clinical skill training. Some students recommended that such 

courses should occur during clinical rotations and include other healthcare students. The IP 

groups should, when possible, be maintained throughout the year to allow for a deeper social 

interaction. 

Students would rather have IPE in smaller groups (4-6 participants, mixed ratio 1:1 or 1:2) to 

allow for a better interpersonal experience and communication. As for the preferred 

duration, these should be course blocks for approx. 1-4 hours, entailing a full morning or 

afternoon. IP courses should have an optional character. Students favoured regular IPE 

interventions, with course repetitions.  

 

Table 3: Category “Expectations of IPE” elements and representative cites 

Subtheme with explanation 

When to introduce IPE in medical training 

first year (increase in mutual respect, common learning outcomes, students with similar 

backgrounds) 

before clinical encounters (previous medical knowledge, more focus on the IP component, 

clinically relevant teaching) 

repeatedly 

How to introduce IPE in medical training 

Course format (practical interventions, small groups, blocks of 1-4h) 

Course frequency (weekly àbiannually) 

Topics addressed (pre-clinical years: basic sciences; clinical years: clinically relevant topics) 

 

Through the use of the G-IPAS, a recently validated interprofessional attitudes scale for 

German-speakers (Pedersen et al., 2020), we could demonstrate that Bernese medical 

students display very positive attitudes toward IPE in all study years.  
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This corroborates previous findings of a previous Bernese cohort using another IP attitudes 

scale (Luderer et al., 2017) and reflects similar findings from other countries (Chua et al., 

2015; Ruebling et al., 2014). The reason for such a high scoring may be a ceiling effect caused 

by the early exposure to IPE interventions in the Faculty of Medicine of the University of Bern. 

Women had overall more positive attitudes towards interprofessionality. This has been 

reported before in selected studies. A Swedish study in 2011 (Wilhelmsson et al., 2011), using 

RIPLS, examined a sample of 670 students and concluded that female students were more 

likely to work in a team. Another study by a Swedish group, using the Jefferson Scale toward 

Physician-Nurse collaboration, showed again more positive attitudes towards teamwork 

among female students (Hansson et al., 2010). More recently, Zanotti et al (2015) reported a 

significant effect of gender in the IEPS empathy subscale after an IP program with observations, 

IP experiences and nurse coaching. To our knowledge, no other studies have reported such 

a gender effect. It may be that women from the analysed countries (Sweden, Northern Italy 

and now Switzerland) may be growing up in a more democratic and egalitarian society, with 

a strengthened women's position. The feeling of being equal to males and having equal 

expectations of work can make such differences more visible. Although many healthcare 

systems still maintain traditional hierarchical structures and gender roles, they may be 

transitioning into a more gender-neutral teamwork and patient-centred culture, particularly 

in central and northern Europe. This is clearly an issue worth exploring in further studies. 

Students in pre-clinical years were also significantly associated with higher G-IPAS scores. 

Such a high attitude score has been shown in the past, with use of other measuring scales, 

both for the healthcare student population in general (Coster et al., 2008; Hudson et al., 2016; 

Kozmenko et al., 2017; McFadyen et al., 2010; Pollard et al., 2006) and medicine in particular 

(de Oliveira et al., 2018; Kozmenko et al., 2017): despite the high enthusiasm for IPE in the 

beginning of their training, students become less receptive to IPE as the years pass.  

These findings are of concern because good relationships with colleagues and patients, which 

are likely fostered by IPE and patient-centeredness, have been shown in previous studies to 

increase patient satisfaction, promote treatment compliance and protect against malpractice 

claims(Hojat, 2007). In my view, this observed decline should therefore be specifically targeted 

in future interventions: the UniBe has more IPE-oriented interventions in pre-clinical years, 
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and this new evidence could favour additional introduction of more IPE-directed activities 

later in the curriculum. 

Factors contributing to this decline in interprofessional attitudes can be found in literature 

and include older age (McFadyen et al., 2010), previous IP contact (Anderson & Thorpe, 2008), 

previous less positive experiences in IPE (Coster et al., 2008; Hudson et al., 2016; Visser et 

al., 2017) and having parents working in healthcare (Cooper et al., 2005). Although specifically 

targeted for the Bernese sample, none of these factors showed association with the decline 

in attitudes. A recent study by Oza et al (2015) applying a regression analysis to a large cohort 

of medical students, also failed to find such associations with the aforementioned variables. 

The absence of association in larger cohorts may be more statistically trustworthy and the 

association of these factors in IPE decline should be specifically addressed in higher powered 

studies. 

One third of students mentioned the importance of the early introduction of IPE in the 

curriculum, as it facilitated an early interaction and network, contributing to mutual respect 

and reducing stereotypes. In this setting, students can join an interprofessional team without 

bringing a well-developed “doctor professional identity”(Hudson et al., 2016). This is also 

supported by the Social Identity Theory (Tajfel & Turner, 1979), where stronger definitions 

of individual professional roles may lead to intergroup discrimination. Finally, introducing IPE 

early in the curriculum is likely to have an impact on students´ ability to assume their given 

roles and responsibilities, which is a basic principle of professionalism (Scavenius et al., 2006). 

Like Scavenius (2006), we are convinced that if students are given the possibility to work as 

part of a team early in their basic training, they can develop a clearer insight to a patient-

centred approach and reduce their stereotyped views of other HCPs. Finally, learning 

interprofessional teamwork skills in the workplace additionally to clinical responsibilities and 

patient care, may increase extraneous cognitive load (Sweller, 1994; Young et al., 2014) and 

be far from ideal. Learning these skills may be better served within basic sciences courses, as 

they provide a more favourable framework for the initiation of IPE (McKinlay & Pullon, 2014).  

The decline in student´s attitudes towards IPE observed in the quantitative analysis, coupled 

with a 1/3 of students mentioning clear disadvantages of early IPE implementation is 

worrisome.  
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Hudson et al (2016) suggested that such a decline may arise due to the nature of the 

intervention and how negatively students experienced it. On the other hand, Sytsma et al. 

(2015) argue that the benefit of conducting IPE later in training is to allow students to be 

more confident in their professional roles and responsibilities. Being taught by other HCP 

(non-doctors) also induces a lack of motivation to be involved in the IPE intervention (Hudson 

et al., 2016). All the above, coupled with an underdeveloped professional identity, may have 

been the reason for the decline. Interestingly, such concerns were also raised among Bernese 

students, who were uncomfortable with being taught by non-doctors.  

Both educators and curriculum designers should take all these observations into account in 

order to offer more authentic interdisciplinary experiences, with the healthcare team and the 

patient engaging in interprofessional problem-solving activities. Such significant learning 

experiences have an impact on how medical students approach and internalise the patient-

centeredness (Bombeke et al., 2010). 
 

It was puzzling to be faced with the outspoken fear of loss of medical identity and how some 

students lacked positive attitudes towards IP. A similar fear of danger of blurring professional 

boundaries was a topic in other studies (Friman et al., 2017; Krause et al., 2014). Although 

understandable that medical students may lack professional maturity to project the benefits 

of such IPE experiences, one cannot completely overlook the fact that the true change in 

mindset among professions that have for so long operated independently takes time.  

On reflection, we see how this still is an important issue for students undergoing IPL. The 

introduction of small-group reflections, facilitated by adequate role models, may allow 

students to reflect on their own professional and personal attitude towards patients, to 

express their moral judgements from their observations of other healthcare professionals´ 

interactions and to share these experiences within a safe learning environment. Such 

experiences throughout training programmes may reduce anxieties and fears about future 

professional collaboration.  

Most mentioned barriers to IPE implementation have been described elsewhere. Interestingly, 

students could replicate almost all barriers mentioned in Gilbert et al. (2005) and Lawlis et al. 

(2014), particularly regarding resistance to IPE by students of faculty, lack of an established 

framework and difficulty in coordinating coursework.  
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It is known that such barriers are able to influence both the outcome as well as the 

sustainability of an IPE program (Lawlis et al., 2014). In their review, Lawlis et al. also 

recommend a way to overcome these barriers by means of faculty development plans. Faculty 

development encourages staff commitment and buy-in and eases a professional and 

institutional culture chance in a “bottom-up” approach. 
 

The social component of IPE was mentioned several times during the interviews, particularly 

in the definition of IPR, as a goal and as an advantage to IPE. Students considered networking 

beneficial, both inside and outside the workplace. By engaging in IP relationships on a personal 

level, students would be able to learn about each other´s training in informal settings and even 

foster friendships. This is a perspective we had not considered before and also a point not 

frequently explored in literature. The social component repeatedly mentioned in the 

interviews mirrors many of the components of Social Learning Theory (Bandura, 1986): 

learning is also a social and relational process, frequently occurring around authentic and 

meaningful patient cases (Friman et al., 2017; Oza et al., 2015). Such findings show beyond 

doubt that “formal” or planned educational IPE experiences also create “informal” 

opportunities to socialise and be acquainted in a personal level. These informal arenas can, 

therefore, stimulate and set a solid basis for IP collaboration (Reeves, 2000).  

Also disturbing were how some students showed a stereotyped view and regarded interaction 

between health professions as difficult, despite being at the beginning of their professional 

career. Similar results were described in other studies (Kolb et al., 2017; Pollard & Miers, 

2008). Unfortunately, stereotypes formed by professional interaction and societal views on 

professional roles are not easily changed with educational interactions (Reeves, 2000).  
 

There are several limitations to this analysis: first, the cross-sectional design prevents the 

observation of cohort evolution within their medical studies and further pre-post analysis. As 

this study was conducted at a single university, care must be taken in the generalization of its 

conclusions: nevertheless, we tried to overcome this limitation by targeting an adequate 

sample size- Additionally, we had concerns about the first use of a new scale. The best way 

to measure attitudes after IPE remains an open question, since no single instrument offers an 

adequate solution to many educators and researchers in the field (Gillan et al., 2011). 
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Although the G-IPAS was translated and acculturated into German and has shown very solid 

reliability data and factorial structure, it may not be the appropriate tool for the study´s 

context. Another limitation originates from the voluntary completion of the G-IPAS, making 

the sample not necessarily representative of the whole cohort. Only 43% of students replied 

to the questionnaire, so generalizations should be made cautiously. Social desirability bias was 

also a threat, considering that the G-IPAS was self-reported. Finally, measuring beliefs and 

attitudes does not indicate true skill proficiency in interprofessional work and future research 

should include more ability-oriented measures, aiming for outcomes in levels 3 and 4 of 

Kirkpatrick´s pyramid (Kirkpatrick & Kirkpatrick, 2006).   

Despite these limitations, this study´s findings provide valuable insight to faculty at the 

University of Bern and similar structure universities on areas where IPE can be focused. 

Additionally, it has several strengths: it included a large sample of medical students, increasing 

the power of the finding and used a mixed-methodology design – which correlated a self-

reported score with data from semi-structured interviews – to obtain breadth and depth in 

the data(Punch & Oancea, 2014). The use of this methodology is considered as an effective 

evaluation strategy that more closely aligns education with IP delivery (IOM, 2015) 
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10.1. Publication 3:  Berger-Estilita et al. PLoS One. 2020 Oct 

21;15(10):e0240835. 
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Aim 4: To study the concept of Interprofessional 
Learning and its dimensions 
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11. Study the concept of Interprofessional Learning and its dimensions 

	
	
 

 

 

This study aimed to determine the characteristics and attributes of the definition of IPE and 

to distinguish between the defining and incorrect attributes of IPE in a medical student 

population (Aim 4 of the thesis). Moreover, we aim to develop a conceptual framework of 

IPE in a microcontext and determine the weight of each component of the IPE definition.  

We performed a qualitative methodology approach to promote comprehensiveness, 

understanding and validity of a proposed framework on the concept of IPE. Our framework 

was developed using the conceptual framework analysis technique from Miles and Huberman 

(2014). He defined a conceptual framework as ‘a visual or written product that explains, either 

graphically or in narrative form, the main objectives to be studied and the presumed 

relationships among them’ (Miles et al., 2014). At the heart of this methodology lies an 

interpretative approach to social reality, offering understanding of the concept, instead of 

establishing causal relationships intended to provide outcomes.  

We used data from semi-structured interviews from Publication 3 to investigate medical 

students’ perceptions of the definition of IPE. The interviewers acted solely as facilitators, 

encouraging contributions from all participants and validating different views. The study was 

conducted in German. The framework analysis presented in this paper is an independent, post 

hoc sub-study of the group interview dataset mentioned in the previous publication (Berger-

Estilita, Chiang, et al., 2020). 
 

Before transcript analysis, a basic category system was created, based on the existing 

definitions on IPE using the Podsakoff recommendations (Podsakoff et al., 2016). First, we 

identified all attributes from the abovementioned five representative definitions of IPE. Then, 

we organized those attributes by themes and sorted them in a hierarchy of increasingly 

complex attributes, where each attribute subsumes elements of the preceding lower level. 

(Figure 2).  

Joana Berger-Estilita, Sofia Merlo, Sissel Guttormsen, Alexander Fuchs, Robert Greif, 
Hsin Chiang, Pre-licensure medical students' knowledge and views on interprofessional 
learning: a qualitative analysis based on real-world data, Front Educ - Higher Education 
(accepted for publication) 
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We determined three levels, according to increased complexity of the concept: 

• Level One—“Interprofessional”: attributes related to work with individuals of other 

professions 

• Level Two—“Teamwork”: attributes related to knowledge of different roles, related 

to communication with patients, families and other health care professionals in a 

responsible manner, to attributes supporting a team approach and to building team 

dynamics, and related to patient-centred care. 

• Level Three—“Societal”: attributes related to working to maintain a climate of mutual 

respect, shared values/ethics and social interactions. 

 
Figure 2: Three-level IPE Framework  

Deductively created three-level IPE framework, according to an increased concept complexity; HCP: 
Healthcare professionals. 
 

The fourth stage of the Podsakoff (2016) recommendations included refinement of the 

conceptual definition by adding attributes explored by inductive coding. To comply with this 

step, we re-analysed transcripts using inductive thematic coding. We also performed a 

qualitative concept analysis study according to Walker and Avant’s methodology (Walker & 

Avant, 2005) by determining a standard and contrary model of IPE according to Olenick’s 

concept (2010) and searching for cites in the text that would fit both models.  
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Several categories emerged from the semi-structured interviews. Students were aware of the 

intended meaning of IPE, as per WHO definition (2010). After being questioned, students 

could spontaneously give attributes of IPE concerning the four core competencies of the IPEC 

report (2011): 
 

i. Views on Values/Ethics for interprofessional practice 

Participants underlined that IPE promoted mutual understanding and shared mental models, 

facilitating future interprofessional relationships. IPE is able to break down barriers and reduce 

prejudices. When learning together, participants accept that other healthcare professionals 

perform some skills better, and this fosters mutual respect and trust. Students mentioned that 

IPE enhances patient-centred care: by leading to greater work efficiency and potentiating a 

more positive working environment, patients may feel that healthcare professionals listen 

more attentively and have a more accurate overview of their problems. 
 

ii. Views on Roles and Responsibilities 

Students mentioned that IPE improves the extent of knowledge of other healthcare students’ 

roles, skills and abilities, and optimizes cooperation while reducing misunderstandings. IPE 

makes one have a different perspective and be sensitive to how other healthcare professionals 

judge a situation. This clarifies the practical relevance of their work. 
 

iii. Views on Interprofessional communication 

IPE benefits communication between healthcare students regardless of the course content. 

Communication promotes shared mental models, can facilitate future interprofessional 

relationships and a smoother settling into clinical practice. Good communication benefits 

collaboration and leads to better patient care. It also embodies a patient-centred approach, 

with multi-way communication between the patient, nurse and doctor. All this increases 

satisfaction in the workplace. 
 

iv. Views on Teams and Teamwork 

Being conscious of what the other healthcare professions’ students learn leads to better 

cooperation and improves teamwork. IPE-experienced physicians will have a broader 

knowledge of available possibilities and delegate when appropriate, therefore showing better 

attitudes towards teamwork. IPE reduces the effort to make teamwork efficient (facilitating 
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interaction in hand-overs or rounds). This leads to easier integration in the workplace, 

enhances in-hospital social connections, and increases employee satisfaction. 

v. Other views 

IPE can mimic a natural work environment, and students will learn clinically-relevant subjects 

and problem-solving, making learning more motivating and purposeful. IPE also teaches how 

to behave in a professional context.  

Cultivating interprofessionality leads to more organised and efficient teamwork and a better 

working atmosphere. This improves patient safety (teams make fewer mistakes) and employee 

well-being. More satisfied employees are less inclined to leave to other institutions. Students 

noted that this combination of a more stable workforce and increased productivity would 

lead to financial benefits.  
 

vi. Further attributes for the concept definition 

We created 16 additional codes inductively, covering concepts not previously integrated into 

the definitions. Code frequency for the inductive codes is summarized in Table 3. 

“Communication” was the most frequent inductive code, and students found it to have a 

central role in IPE. If health professionals are not forced to communicate, then they remain 

siloed. Communication between different health professionals is the starting point for 

exchanging ideas and coordinating teams. Many students argued that interprofessional learning 

training should notably include communication skills. Students also related “communication” 

to higher attributes of IPE.  Improved communication between healthcare professionals might 

lead to more satisfied team members, working with less friction, and reducing the time and 

energy spent on overcoming issues arising from lack of communication. “Role recognition” 

was the second most frequent inductive code. Students valued the understanding of different 

healthcare professionals' competencies in interprofessional learning. Such role recognition 

facilitates task distribution by correctly assessing what each professional group can do and 

marks out the limits of each profession, suiting mutual expectations. Students mentioned that 

recognizing roles leads to the empowerment of each profession and enables better team 

performance and task completion.   
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We also frequently coded segments with “Preparation for practice”. Interprofessional learning 

seems more relevant for medical students in clinical settings, where role attribution is 

commonly applied. “Preparation for practice” was meant to promote early sensitisation to 

teamwork facilitate future workplace interactions and skills, therefore smoothing the 

transition into clinical practice.  

As higher interprofessional learning components, students mentioned the possibility of early 

networking, avoiding prejudices, and fostering horizontal leadership strategies. 
 

A conceptual framework for IPE definition derived from the above results is presented in 

Figure 3. We determined four levels, according to the increased complexity of the concept: 

• Level One—Interprofessional: as previously 

• Level Two—Patient: attributes related to role attribution of different team players, 

collaboration between other healthcare professionals with the patient at the centre of 

care 

• Level Three— Team dynamics: attributes related to optimal teamwork, improved 

communication, work ethics and respectful interaction between team members 

• Level Four—Societal (broader education outcomes): attributes related to 

relationships with other professions outside the work environment to improve 

wellbeing, patient care and advance learning.  

The framework structure loosely resembles a Japanese temple; therefore, it was called the 

‘IPE pagoda’. 
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Figure 3: Updated conceptual framework on IPE, the “IPE pagoda”. HCP: Healthcare 

professionals. 
 

This qualitative study demonstrates that medical students at a university that offers one 

interprofessional internship could identify all the concepts present in international definitions 

of IPE. However, we verified that students gave different weights to different attributes. 

Additionally, two-thirds of medical students identified interprofessional learning cases 

incorrectly.  These results both support and build on recent definitions of IPE. The additional 

themes identified in this study expand on previous literature on this topic (CAIPE, 2021; IPEC, 

2011, 2016; Wener et al., 2009). This is important because it demonstrates that IPE plays a 

more expansive role in pre-licensure students' medical education than previously thought 

(Berger-Estilita, Fuchs, et al., 2020; Hudson et al., 2016). Further, this is the first study in 

available IPE literature to confirm the four major principles of IPE as outlined by the IPEC 

report. 

On the interprofessional level of the framework, we were surprised to observe that 

"learning about" other HCP groups was more expressive than "learning from" or "learning 

with".  

The emphasis on the concept of "learning about" likely reflects a lack of knowledge about 

other healthcare professions. This might be a consequence of the traditional “siloed” 

education of medical professions, which often leads to first exposure to IPE only in later stages 

of the training (Berger-Estilita, Chiang, et al., 2020; Berger-Estilita, Fuchs, et al., 2020). It may 
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also explain why two-thirds of medical students identified interprofessional learning examples 

incorrectly.  

On the patient level, patient-centeredness was mentioned in only one-fifth of the coded 

cites. Patient-centredness is increasingly prioritised across medical schools and practice, but 

it is challenging to teach (Parent et al., 2016). IPE might still be underrepresented in the 

medical curriculum of the University of Bern, as most teaching is ‘disease-centred’, which 

reduces most probable awareness of the “patient-centred” style (Krupat et al., 1999). Our 

results may also suggest that medical students have not yet fully evolved beyond the physician's 

role as expert HCP and collaborator into more differentiated Canadian Medical Education 

Directives for Specialists (CanMEDS) competencies as advocate and manager (Frank et al., 

2015).  

We hypothesise that as medical students become more comfortable with their role as medical 

expert, they can glean different impressions from clinical encounters and develop their other 

intrinsic roles, as recommended in the Principal Relevant Objectives and Framework for 

Integrative Learning and Education in Switzerland – PROFILES (Michaud & Jucker-Kupper, 

2017). Alternatively, it may be that in the course of their clinical training, they are forced to 

address the roles of other HCPs and thus broaden their view of interprofessionality. This is 

in alignment with other studies, that if students are given the possibility to work as part of a 

team, they can develop a more precise insight to a patient-centred approach (Scavenius et al., 

2006). While such issues will need to be addressed in further studies, it seems reasonable to 

recommend that if medical students show little awareness of patient-centeredness, they 

should be more exposed to interprofessional activities during their training (Krupat et al., 

1999).  

Surprisingly, the social component of IPE was often mentioned. Students considered 

networking beneficial, both inside and outside the workplace. By engaging in interprofessional 

relationships, students learn about each other’s curricula in informal settings and even foster 

friendships.  

This aspect of IPE is not frequently explored in the literature. The social element repeatedly 

mentioned in the interviews mirrors the Social Learning theory (Bandura, 1986).  
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Learning is also a social and relational process, frequently occurring around authentic and 

meaningful patient treatment (Friman et al., 2017). These findings support that “formal” or 

planned educational IPE experiences also create “informal” opportunities to socialise and be 

acquainted on a personal level. Therefore, these ‘informal arenas can stimulate and set a solid 

basis for interprofessional collaboration’(Reeves, 2000).  

Incorporating ‘well-being’ at the top of the framework adds novelty to the IPE concept. Well-

being can be defined as ‘a dynamic state that refers to individuals’ ability to develop their 

potential, work productively and creatively, build strong and positive relationships with 

others, and contribute to their community’(Beddington et al., 2008). This definition is deeply 

related to the previous concepts of interprofessionality. Interprofessional studies show that 

negative interprofessional interactions between nurses and physicians increase the likelihood 

of nurse burnout and may be a critical factor in decreasing nurse well-being, increasing 

turnover, and worsening patient outcomes, (Dow et al., 2019; Sinclair et al., 2015). However, 

well-being research on physicians and medical students is less established. Dow et al. (2019) 

argued that using an interprofessional approach may aid in identifying factors and establishing 

interventions to support the well-being of different professions better. These 

recommendations closely align with our real-world findings that added ‘wellbeing’ into the 

framework.  

Our study has limitations. First, the authors are aware that the reported findings may not 

represent other cohorts of medical students in Switzerland or elsewhere, so care must be 

taken in generalisations. There was also a potential for selection bias as students were 

recruited voluntarily. The extent to which the semi-structured interviews added to or 

validated the previous definitions, in that the validation was provided only by medical students, 

may also be considered a limitation. We acknowledge that our findings might have been richer 

if clinicians, educators or other healthcare professions students had been involved.  

Moreover, group interviews may also have introduced social desirability bias and the potential 

for recall bias. Finally, from the methodological perspective, we used a modified version of 

the original model-contrary-borderline case concept proposed by Olenick (2010).  

By only using the model and the contrary cases, we might have used very high standards to 

classify medical students’ experiences with IPE, leading to a high percentage of examples rated 

‘contrary case’.  
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Aim 5: To use a validated Interprofessional 
Attitudes Scale in an interprofessional simulation 
setting 
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12. Use of a validated Interprofessional Attitudes Scale in an interprofessional 

simulation setting 

	
 

 

	
 

This paper aimed to assess the potential benefit of a hybrid, interprofessional simulation on 

interprofessional attitudes of student midwives as measured by the G-IPAS, and whether a 

potential beneficial effect is sustained over time. We, therefore, could complete Aim 5 of 

this thesis and apply the fully validated G-IPAS for research purposes in an interprofessional 

context. 

	
The Bern Simulation and Cardiopulmonary Resuscitation (CPR) Centre at Bern University 

Hospital (Bern, Switzerland) implemented interprofessional hybrid simulation for obstetric 

emergencies for student midwifes in their final year of training. The simulation was conducted 

with anaesthesia fellows or consultants with experience in obstetric anaesthesia, and an 

actress playing the role of the woman in labour. However, little is known about the 

repercussions of interprofessional education in midwifery. The present study addresses this 

gap in particular. The aim of the study was to determine the benefit of a single 4-h 

interprofessional hybrid simulation on interprofessional attitudes of student midwives, as 

measured by the G-IPAS, and whether any beneficial effects are sustained over time. For this 

prospective cohort study, we recruited final-year student midwives from two Swiss midwifery 

schools: Division of Midwifery, Department of Health Professions, Bern University of Applied 

Sciences, in Bern (Bern cohort); and Health Division, Institute of Midwifery, Zürich University 

of Applied Sciences, in Winterthur (Zürich cohort). For the Bern cohort the G-IPAS 

questionnaire was completed by the participants at baseline and after the single session of the 

4-h interprofessional hybrid simulation, and again 3 months later. For the Zürich cohort, the 

G-IPAS was completed at a given point (baseline) and 3 months later, without participation in 

any simulation.  

 

Pedersen TH*, Berger-Estilita J*, Signer S, Bonsen DEZ, Cignacco E, Greif R. 
Attitudes towards interprofessionalism among midwife students after hybrid-simulation: 
A prospective cohort study. Nurse Educ Today. 2021 May;100:104872. doi: 
10.1016/j.nedt.2021.104872  
(*shared first authorship) 
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The primary outcome of the study was the difference in the total score of the G-IPAS before 

(baseline) and directly after the simulation. Secondary outcomes were: comparison of the 

primary outcome with the G-IPAS three months after simulation, in the Bern cohort; 

comparison of the G-IPAS between the Bern and Zürich cohorts at baseline and 3 months 

later; and analysis of the G-IPAS subscale scores.  

The main findings show that midwife students improved their attitudes toward 

interprofessionalism directly after the interprofessional simulation session and the G-IPAS 

scores decreased over the 3-month periods in both of the cohorts. In the Bern (simulation) 

cohort, at 3 months, the G-IPAS returned to the level of before the simulation, while in the 

Zürich (control) cohort it was lower after three months than at baseline. Therefore, the 

simulation cohort showed less decay of attitudes towards interprofessionality, when 

compared to the control group. This study is in line with previous investigations in other areas 

of medicine, which have also consistently shown immediate effects of simulation-based 

training, when compared with no training (Cook et al., 2011).  

Analysis of the different G-IPAS subscales revealed the areas where simulation made its 

impact. In particular, significant improvements were seen for student perception towards 

‘Teamwork, roles and responsibilities’ and ‘Healthcare provision’. Two factors might have 

influenced these: first, the participants acted in their professional roles and responsibilities in 

an interprofessional team while working in an emergency scenario, which clearly directed the 

assessment to the specific interactions. Secondly, the video-supported debriefing directly after 

each simulation scenario focused on team collaboration and communication. Finally, the 

feedback from the simulated patient reinforced the reflection of the different roles and their 

perception from the point of view of the ‘customer’ of the healthcare. 

To determine the decay over time of the acquired changes in attitudes towards 

interprofessionalism after simulation, we also assessed participant attitudes three months 

after the simulation, in comparison with a ‘control’ cohort without any simulation programme 

in their curriculum. It has been shown that improved healthcare provider skills decline 3 

months after training (Govender et al., 2010), even in interprofessional simulation studies 

where obstetric emergencies are the object of the training (Walker et al., 2013). However, a 

recent study that applied regression analysis to a large cohort of medical students failed to 

find these associations.  
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This conflicting evidence on the retention or decline in the interprofessional attitudes needs 

to be specifically addressed in properly powered and designed studies. To our surprise, our 

control cohort also self-reported lower interprofessional attitudes after three months. This 

is puzzling, and might have been due to further exposure to profession-specific stereotypes 

in the later stages of their training (Berger-Estilita, Chiang, et al., 2020; Hudson et al., 2016).  

A limitation of this study is the non-randomised design. As the simulation is a mandatory part 

of the midwife student curriculum, we were not able to randomise some of the students to 

simulation and the others not. Therefore, we decided to compare the simulation participants 

to another cohort. The two groups of students were at the same level in their curriculum 

and previous interprofessional education, but only the cohort in Bern participated in the 

simulation. Indeed, we cannot guarantee that both cohorts are directly comparable, but they 

were not significantly different for age, and professional educational programme. Our sampling 

and measurement method were the same for both study sites, and this represented the only 

feasible way to have a comparator in the given setting. 
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12.1. Publication 4: Pedersen & Berger-Estilita. Nurse Educ Today. 2021 

May;100:104872 
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Conclusions and Recommendations 
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13. Conclusions and recommendations  

 

Undergraduate education is part of a role-forming process, shaping individuals into a future 

profession (Khalili et al., 2013). Interprofessional education aims to prepare future healthcare 

professionals with the resources necessary for adequate patient care as part of a collaborative 

team. IP skills are therefore, in the modern healthcare practice environment, critical to all 

healthcare practitioners in all practice settings (IOM, 2010).  

 

At the end of this thesis, several conclusions can be made: 

1. The literature has long suggested that introducing undergraduate IPE – whichever year 

– could lead to improved working relationships between different HCPs. It has been 

recommended that IPE be introduced early in undergraduate healthcare courses, as 

this may be useful in breaking down negative attitudes and avoiding stereotypical views 

(Ahmad et al., 2013; Areskog, 1988; Parsell & Bligh, 1998). Although this is a logical 

statement, many study results are controversial and there are no clear trends on when 

IPE interventions should be introduced. 

2. There was a high degree of positive attitudes towards IPE in medical students, with 

women showing better attitudes towards interprofessionalism. Medical students 

showed more positive attitudes towards IPE in pre-clinical years. This result was 

validated in the semi-structured interviews, with most students expecting IPE 

interventions from the pre-clinical years onwards. Students were aware of the 

relevance of IPE for their future professional performance. These findings support the 

early introduction of IPE in a medical curriculum. Although students are aware that 

interprofessional learning is fundamental to high-quality patient care, there are still 

obstacles and stereotypes to overcome.  

3. The G-IPAS was a reliable instrument, representative of the item dimension of the 

original IPAS and a validated tool for the assessment of interprofessional attitudes in 

German-speaking countries. The paper on the G-IPAS validation added original and 

relevant content to the limited number of available tools to measure interprofessional 

attitudes in German-speaking countries.  

 



	

	 119	

4. We deepened the understanding of previously identified definitions of IPE, and we 

identified new attributes of the definition. By adding “wellbeing” as a component of 

interprofessionality, curriculum planners are supported to offer more objective and 

authentic interprofessional experiences. Such significant learning interactions might 

impact how medical students internalise and approach patient-centeredness and 

experience professional wellbeing.  

5. Even a single short simulation exposure to interprofessional learning can increase the 

awareness and importance of interprofessionalism in healthcare directly after the 

educational event, which can lead to higher levels compared to programmes that do 

not provide such experiences for their students. 

6. Limitations of this thesis include a sub-optimal response rate, which preclude the 

generalization of results past a single institution. Further research is needed to 

describe the structure and the impact of IPE interventions in medical faculties. 

While interprofessional collaboration is an expected competency to be taught at 

undergraduate and postgraduate levels, IPE has only recently been taken up in healthcare 

training, and such programs lack goal-oriented evaluation. However, medical schools and 

other health professional training institutions provide opportunities within their individual 

programmes to encourage collaborative interactions early in training healthcare professionals. 

The results from this study corroborate findings that medical students are ready for IPE 

experiences at the beginning of their studies. 

Our findings generate a greater understanding of the difficulties educators and organizations 

face and encourage discussion on when and with which interventions medical schools should 

address interprofessional learning. Additionally, we underline several considerations that 

educators may include when considering interprofessional activities, particularly the 

importance of considering all levels of interprofessionality and having clear objectives for each 

level. Our interprofessional learning framework brings oversight to what appears to be a 

longitudinal process underscored by its use to improve patient outcomes, team dynamics 

between professionals, and individual and collective wellbeing. More attention must be paid 

to the learning environment of IPE activities to facilitate open, frank, and effective interactions. 
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After conducting this work and based on its findings, we agree that effective IPE should: (1) 

allow for collaborative knowledge creation, (2) be experimental in nature, (3) address barriers 

lifted by social identity, stereotypes and professional socialization, and (4) encourage reflective 

practice. 
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15.  Appendices 

a. Appendix A: German Interprofessional Attitudes Scale (G-IPAS) 
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b. Appendix B: Twelve Systematic Reviews on IPE 

(Abu-Rish et al., 2012); Current trends in interprofessional education of health sciences students: a literature 
review 

Objectives 1. To detail the types of approaches to IPE for health professionals 
2. To identify areas for strengthening IPE research 

Search Strategy Medline, CINAHL, ERIC, ISI Web of Knowledge, EMBASE, and Campbell Collaboration 
(2005-2010); adapted for each electronic database, aimed at types of IPE interventions. 
Inclusion: IP mix of pre-licensure healthcare students AND intervention with emphasis 
on IP skills AND assessment that demonstrated effectiveness of IP on learning 
outcomes; English language.  

Analysis Development of an online data extraction tool including 49 items grouped into seven 
categories (study profile, characteristics of the educational intervention, type and 
number of students, faculty roles and responsibilities, assessment methods, outcome 
measures and other information) 

Results/Findings 83 studies were included in the pool 

• IP faculty are not the sole developers of programs (students, family members 
and families act as co-developers) 
• Most frequent educational formats were small-group discussions and PBL 
• Different types of educational formats (incl. clinical teaching, direct patient 
interaction, community-based projects and simulation) 
• Small percentage of studies that reported reliability and validity of assessment 
instruments 
• Areas for improvement: (1) many reported IPE programs are not guided by 
frameworks, (2) inconsistency in reporting details of study settings, population and 
outcomes (3)only a few studies had a longitudinal follow-up of IPE outcomes and (4) 
minimal attention to issues related to faculty development (preventing replication) 

Significance/ 
Direction 

Large-scale review that exclusively targets IPE for healthcare students in the 
undergraduate setting/ Encouragement of structured reporting guidelines in the IPE 
field 
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(Reeves et al., 2013); Interprofessional education: effects on professional practice and healthcare outcomes 
(update) 

Objectives To assess the effectiveness of IPE interventions compared to uniprofessional education 
interventions or no intervention. 

Search Strategy Cochrane, MEDLINE and CINAHL and handsearch of the Journal of Interprofessional 
Care, IPE conference proceedings and websites of IPE organisations (2006 – 2011). 
Inclusion: RCTs of IPE interventions that reported objectively measured or self-
reported patient/process outcomes 

Analysis At least two review authors independently assessed the eligibility of potentially relevant 
studies. 

1.  Narrative review 
2. Data extraction and assessment of study quality[ (1) type of study, (2) study 
setting, (3) study participants, (4)description of education programme, (5) description 
of other interventions, (6) main outcome measures, (7) results, (8) other information] 

Results/Findings 9 new studies, added to the six studies from 2008 (IPE interventions vs no educational 
intervention) 
• IPE produced positive outcomes in the following areas: collaborative team 
behaviour in operating rooms, diabetes care, emergency department culture and 
clinical error reduction; mental health practitioner competencies and management of 
care in domestic violence; 
• four of the studies reported mixed outcomes and four studies showed no 
impact of IPE 

Significance/ 
Direction 

it is not possible to draw generalisable inferences about the effectiveness and key 
elements of IPE/ The following three measures were suggested for the future: studies 
that assess the effectiveness of IPE interventions vs profession-specific interventions; 
second, high-quality RCTs examining processes relating to the IPE; third, cost-benefit 
analyses. 
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(Lapkin et al., 2013): A systematic review of the effectiveness of interprofessional education on health 
professional programs 

Objectives Identify the best available evidence for the effectiveness of university-based 
interprofessional education for health students  

Search Strategy AMED, CINAHL, CENTRAL, Dissertations and Theses, EMBASE, ERIC, 
journals@ovid, MEDLINE, Proquest PsycINFO (* – Feb 2011); Inclusion: studies with 
students from at least two undergraduate or post-graduate health professions 
submitted to an IPE intervention; university-based approaches to IPE; objectively-
measured/self-reported educational outcomes or validated instruments; RCTs and 
quasi-experimental studies only.  

Analysis 1. Quality analysis through an internal 10-point scale (accepted when five or 
more criteria met) 
2. Data extraction including details about interventions, participants, dropouts 
and withdrawals, study methods and outcomes. 

Results/Findings 9 studies included 
• Evidence of attitudinal change in three studies, and two studies reported 
mixed findings. In one study, IPE attitudes improved post-intervention but returned to 
normal after 3-4 months. No study reported completely negative outcomes as result 
of an IPE intervention 
• Three studies reported mixed results related to the learning outcomes, while 
the remaining 6 showed improvement in interprofessionality 
• IPE intervention approaches varied 

Significance/ 
Direction 

Student´s attitudes towards IP collaboration may be enhanced through IPE, but little 
evidence exists that this benefit is sustained over time/ The small number of studies 
limits generalizability/ Future high-quality RCTs in cluster-randomised designs would 
improve the evidence of IPE 
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(Olson & Bialocerkowski, 2014); Interprofessional education in allied health: a systematic review 

Objectives To describe the models of university-based allied health IPE in mode of delivery, 
duration of IPE activities, class sizes, placement of IPE activities within the curriculum, 
participating health professions and student characteristics and describe the outcomes 
associated with university-based allied health IPE  

Search Strategy AMED, EMBASE, CINHAL, Cochrane, Medline, PubMed, PEDro, Sportdiscus, Science 
Direct and Web of Knowledge (1988 – Jan 2013); Inclusion: studies describing the 
outcome of IPE activities performed by undergraduate students from allied healthcare 
professions; work published in English.  

Analysis 3. Quality analysis through standardized critical appraisal tools (McMaster 
Critical Review Form for Quantitative Studies, McMaster Critical Review Form for 
Qualitative Studies, McGill Mixed-Methods Appraisal Tool Screening) 
4. Data extraction using a standardized data extraction tool, including (1) the IPE 
model, (2) Institutional characteristics, (3) Student characteristics, (4) Theories used 
to plan IPE programs and (5) IPE Outcomes from multiple stakeholder perspectives 

Results/Findings 17 studies included 
IPE model: mostly patient scenarios, simulation or practice-based learning. Format 
varied. IPE was perceived as more relevant when taught in small, stable groups. 

Institutional characteristics: none of the studies provided detailed descriptions of the 
institutions. 

Student characteristics: mostly undergraduates, under 24 years-old, with varying levels 
of experience. Diverging findings related to student maturity and outcome measures. 

Theories: more frequent theories used were Alport´s intergroup contact theory, 
Benner´s theory and the constructivist learning theory. 

IPE Outcomes: None reported longitudinal outcomes. Most studies focused on 
assessing feasibility. Barriers to success were also reported (i.e., short duration, lack of 
IT, limited experience or awareness of professional role, differences in power status, 
low participation rates). Physiotherapy and Medical students took more often 
leadership roles, with limited engagement. 

Significance/ 
Direction 

Results shows that IPE is beneficial, but the reasons behind it are unclear/ Need to 
reconceptualize IPE as a process within a system (instead of a transferable intervention) 
and prioritise methods to understand its complexity. 
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(Kent & Keating, 2015); Interprofessional education in primary health care for entry level students – a systematic 
literature review 

Objectives To determine what is known about IPE interventions for entry level health care 
students on the primary care setting; To summarise disciplines that participated in the 
included studies, reported frameworks or models, provided services and targeted 
users.  

Search Strategy Ovid MEDLINE, EMBASE, CINHAL (* – Mar 2014); Inclusion: programs with students 
at entry level; minimum of two professional groups; primary, outpatient or ambulatory 
setting; description of interactivity in the delivery of care; work published in English. 
Exclusion: projects consisting of home visits; publications reporting student or patient 
satisfaction only; letters, editorials and abstracts without full text. 

Analysis 1. Systematic Review 
2. Data extraction using a standardized data extraction tool, including (1) 
country, (2) student discipline and year level, (3) diagnostic groups attending the clinic, 
(4) consultation offered, (5) data on student learning and (6) patient outcomes. 
Assessment of quality of the data by use of the PEDro scale. Qualitative studies were 
assessed using an internal 24-point scale 
3. Meta-analysis with a random effects model 

Results/Findings 26 studies included 
• IPE most frequently with nursing students (level unreported) and medical 
students (1st to 4th year) 
• Observation of a significant post-intervention effect in the meta-analysis 
• Student-led clinics, mostly for health screening and assessment. Various 
structures and mode of student attendance 
• positive teamwork and collaboration skills outcomes (83%); increased 
understanding of the roles of others (67%); increased competence in communication 
and time management skills (42%) and confidence (24%); increased socio-cultural 
awareness (29%); perceived patient gain and patient-centeredness (17%)  
• Patient outcomes were rarely assessed 

Significance/ 
Direction 

The authors were unable to confidently determine the effect of IP student-led primary 
care clinics on student and patient outcomes/ Faculty commitment to IPE should enable 
randomized studies to better evaluate the effectiveness of IPE programs. 

  



	

	 147	

(Reeves et al., 2016); A BEME systematic review of the effects of interprofessional education: BEME Guide No. 
39 

Objectives 1. Update of BEME review(Hammick et al., 2007) 

2. Review the effectiveness of different types of IPE interventions 

3. Evaluations of educational experiences 

Search Strategy Medline, CINAHL, BEI and ASSIA (2005-2014); adapted for each electronic database, 
aimed at types of IPE interventions. Inclusion: evaluation of IPE experiences; work 
published in English and French 

Analysis Outcome of IPE assessed 

1. Definition of IPE in a realist review 
2. Quality (quality of study; quality of information) 
3. 3P Model: Presage, Process, Product (Biggs, 1993), adapted by Freeth and 
Reeves (Freeth & Reeves, 2004) 
4. Outcomes model used: Barr´s (Barr et al., 2005) extended version of 
Kirkpatrick´s classic educational outcomes 

Results/Findings 25 studies added to 21 studies from Hammick, 2007 / 3P Model findings 

Presage: drivers for IPE re-appraised (importance of organizational support), time-
spatial factors and funding; teacher quality and faculty development for facilitation, role-
modeling; learner professions and numbers, stereotypes and hierarchies. 

Process: facilitation of IPE through teambuilding, coaching and mentoring; 
customisation; learner choice, shared reflection, facilitated debriefing and informal 
learning.  

Product: key products cover all levels of Barr´s version of Kirkpatrick´s educational 
outcomes. More positive outcomes are reported.  

Significance/ 
Direction 

Description of the growth of IPE evidence/ Will help educators (stakeholders) make 
more informed judgements about the use of different IPE initiatives  
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(Kent et al., 2017); Pre-registration interprofessional clinical education in the workplace: a realist review 

Objectives To inform the development of evidence-based curriculum IPE activities for an 
healthcare network in southeastern Australia and to explore which interventions are 
most relevant to a local context  

Search Strategy Ovid MEDLINE,CINAHL, EMBASE and Google Scholar; Inclusion: studies involving 
pre-registration students from healthcare professions who were learning in a clinical 
placement; interventions described the context, the interactions, the clinical and 
curriculum content and student outcomes. Work published in English only. Exclusion: 
evaluations on reaction outcome level, or studies exploring outcomes on patients, 
educators or organizations; absence of clear descriptions of relevant data. 
Interventions on training wards. 

Analysis 1. Realist Synthesis 
2. Quality assured through the use of the MERSQI checklist (qualitative studies) 
and an internal checklist for quantitative studies 
3. Use of a data extraction template: (1) contextual data, (2) intervention data 
(3) Mechanisms (i.e., learning theory, role of staff, organization) 

Results/Findings  27 studies included 
• Students learn about the roles of others and gain teamwork skills when they 
interact, discuss and reflect (mechanism), regardless of the educational format  
• Patient-based learning (as a context) with discussion and reflection 
(mechanism) show an additional positive effect in outcomes 
• Safety-focused interventions (context) with discussion of team practices 
(mechanism) contribute to safety awareness (positive outcome) 
• Trained facilitators modelling collaborative practice (mechanism) can promote 
positive outcomes and reduce stereotypes on other professions 

Significance/ 
Direction 

The combination of patient-based activities with discussion/reflection and trained 
faculty seem to create the most positive factors in IPE/ Interventions should be targeted 
at small groups of learners from different professions engaging in a process of assessing 
real patients (patient-centeredness), followed by facilitated discussion and reflection. 
Faculty development is recommended to minimize negative outcomes of IPE 
interventions. 
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 (Nelson et al., 2017); Interprofessional Team Training at the Prelicensure Level: a Review of the Literature 

Objectives To gain a better understanding of the various approaches and outcomes of team-
training initiatives in prelicensure curricula 

Search Strategy MEDLINE, PsycINFO, EMBSE, Business Source Premier and CINAHL (2000 – Aug 
2014); Inclusion: English-language, peer-reviewed evaluative studies of team-training 
programs´ effects on KSA in prelicensure healthcare students. 

Analysis 1. Descriptive analysis review 
2. Use of a data extraction form (study design, training methods, participant data, 
assessment measure and results) 

Results/Findings 17 studies included 
Study design: mostly single-group pre-test/post-test, followed by RCT or comparison 
studies. 

Training methods: mostly didactic, interactive lectures combined with another method 
(role-play, simulation, SPs, problem-solving). Most common curriculum bases were 
SBAR tool and CRM principles. 

Participants: Half with students from at least 2 professions (mostly medical and 
nursing). The composition is not representative of the actual composition of an IP team 

Assessment: Team performance assessments, mostly observer checkliststs 
(Communication and Teamwork Skills Assessment, MHPTS, ANTS and modifications 
of OR Teamwork Assessment Scales. Five studies assessed knowledge, other five 
attitudes and six evaluated team-skills self-evaluations.  

Results: sixteen studies found improvements in KSA. The variety of assessment 
measures precludes an adequate comparison. 

Significance/ 
Direction 

Little consistency between studies reflect that there is no favorable choice to perform 
team-training at a prelicensure level. There is a gap in team-training-focused 
prelicensure IPE/ Team-training curricula should be incorporated more broadly into 
preexisting IPE programs and more studies should be performed to develop adequate 
assessment measures. 
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(Visser et al., 2017); Perceptions of residents, medical and nursing students about Interprofessional education: a 
systematic review of the quantitative and qualitative literature 

Objectives To explore to what extent IPE interventions investigate or incorporate the affective 
component of learning in their design 

Search Strategy PubMed, Ebsco/ERIC, Ebsco/psycInfo and Ebsco/CINAHL; Inclusion: studies sampling 
medical or nursing students and medical residents in a clinical setting; all types of studies 
(qualitative/quantitative, empirical) where attitudes were assessed; journal publications 
only, in English. Exclusion: specific medical or specific nursing education initiatives; 
studies on validation of an instrument or stand-alone eLearning. 

Analysis 1. Narrative Synthesis 
2. Categorisation (Readiness for IPE, Facilitators and Barriers) and sub-
categorisation into levels (organisational, process, individual) 

Results/Findings 65 studies included 

Readiness for IPE: (1) organisational: lack of interactions jeopardize IPC; (2) process: 
readiness declines over time; (3) individual: females were more ready than males; 
stereotyped views; earlier healthcare experience was beneficial, younger students 
achieved more learning outcomes. 

Facilitators: (1) organisational: getting acquainted and having time to socialize; previous 
work experience in healthcare; (2) process: immersion in collaboration; exposure to 
IP teams, stimulating teamwork training; teacher-facilitated reflection; shared learning; 
learning in an authentic context, integrating IPE and specific learning goals in older 
students; (3) individual: being available and receptive, relatedness within/outside the 
group, having role clarity. 

Barriers: (1) organisational: belonging to a social group: medical students perceived 
nurses as having a less positive status; dissonance between faculty statements and 
educational practice; miscommunication; poorer ICP attitudes in postgraduate 
students; gaps in role-perception; (2) process: combining IPE and profession-specific 
learning objectives; teachers who just transmit knowledge; lack of assessment; being in 
the ward all day; (3) individual: unprofessional behaviour and emphasizing knowledge 
at the cost of teamwork 

Significance/ 
Direction 

Barriers to IPC are underreported/ More studies are needed on barriers to IPE on an 
individual and process level and on the mechanisms that link readiness for IPE to IPC 
behaviour 
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(Guraya & Barr, 2018); The effectiveness of interprofessional education in healthcare: a systematic review 
and meta-analysis 

Objectives To analyse the effectiveness and impact of teaching and developing IPE modules in 
healthcare 

Search Strategy Ovid, ISI Knowledge if Science, PubMed (2000-2016); Inclusion: quantitative articles 
using empirical pre-post design criteria, English only. Exclusion: review and editorial 
articles, commentaries, opinions and conference proceedings. 

Analysis 1. Manual synthesis of studies 
2. Meta-analysis using random effects model 

Results/Findings 12 studies included  

• Significant improvements in pre and post-status scores after IPE in various 
medical fields 
• Improvement in KSAs by introducing IPE modules at different stages of 
undergraduate training 
• No major inferences about key-elements of IPE and its effectiveness  

Significance/ 
Direction 

Positive outcomes of IPE interventions in various disciplines/ Authors suggest further 
RCTs with qualitative standards and cost-benefit analysis to assess the effects of IPE 
educational interventions. Clinical leadership can play a role in connecting IPE to 
collaborative practice. 
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(Fox et al., 2018); Teaching interprofessional teamwork skills to health professional students: A scoping review 

Objectives To answer the questions: 

1. What teaching methods are most effective when engaging healthcare students 
in IPE activities? 
2. How are these activities assessed? 
3. What variables influence the success of these activities? 

Search Strategy PubMed, ERIC, Cochrane library and SCOPUS (up to 2015); adapted for each 
electronic database, aimed at types of IPE interventions. Inclusion: different students 
working together in IP teams, interventions to improve IP teamwork, assessment of 
outcomes related to teamwork; work published in English. Exclusion: educational 
interventions involving qualified health professionals alone; conference abstracts; 
papers in the search that did not produce an accessible abstract 

Analysis 3. Scoping review 
4. Screening process and abstraction of included studies 
5. Manual extraction of data according to the following categories: teaching 
methods and context, assessment tool, learner characteristics, outcomes achieved. 

Results/Findings 33 studies included (range 8-4099 students) 

Teaching methods: (1)Activities prior to the IPE: not well detailed, mainly 
eLearning/individual activities; (2) IPE intervention: most common Simulation or 
Simulated patients; mixed requirements (mandatory for medical students), various 
settings (Sim lab, in situ, etc); Duration from single setting to 3 years; Including 2 or 3 
healthcare professions[ medical (100%), nursing (82%), physiotherapy (27%), pharmacy 
(18%)]. Students reported positive changes in attitudes towards other healthcare 
professionals post-intervention. 

Assessment measures: varied. Fifteen studies developed their own scale. Most 
assessment tools relied on student self-report. Assessment did not emphasise 
teamwork or behaviour. No assessment tool addressed all 11 domains of the IPEC 
competencies.  

Significance/ 
Direction 

Results are inconclusive, data is low in quality due to study heterogeneity/ Investigators 
should consider alternative methods to randomisation while still providing rigor. 
Further studies are needed to examine the best approach to teaching teamwork to 
healthcare students. 
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(O'Leary et al., 2019), “Bumping along”: a qualitative metasynthesis of challenges to interprofessional placements 

Objectives 1. To synthesise key stakeholders´ perspectives on the challenges of IP 
placements implementation 
2. To develop recommendations to support these IP placements as a model 

Search Strategy PubMed, (up to 2015); Inclusion: qualitative and mixed-methods research where the 
primary focus is IPE undertake in an interprofessional placements; Research including 
student participants (undergraduate or postgraduate),educators) or service-users; 
English only. Exclusion: Quantitative data, qualitative data in the form of responses to 
open-ended questions in surveys and questionnaires or written reflections; descriptive 
reports, editorials, commentaries; continuing education programs; IPE that does not 
involve direct patient interaction and student teams consisting of medical and nursing 
students only.  

Analysis 1. Qualitative, thematic metasynthesis (guided by the ENTREQ statement)  
2. 3P Model: Presage, Process, Product (Biggs, 1993)  
3. Search string devised with the librarian and development of three key themes 
(building theoretical foundations, layering leadership, negotiating new realities)  
4. Independent quality appraisal using CASP 

Results/Findings 41 studies included (16 high-quality; 13 moderate-quality; 12 low-quality) 

Building theoretical foundations (presage): 11 theoretical models (4 micro-level: 
Leicester model of IP, integrative pedagogy, Kirkpatrick framework, interprofessional 
mentorship; 7 meso-level: PBL, complexity theory, contact theory, self-presentation 
theory, sociocultural theory, 3P theory and situated learning). The application of theory 
was inconsistent. 

Layering leadership (process): Although there was consistent leadership, IPP lacked 
coordinated support within organizations. 

Negotiating new realities (product):  lack of clarity regarding the purpose of IPP in 
students, educators and service users. Educators expressed concern about working 
interprofessionally. Peer support was a strategy identified to overcome these concerns. 
IPP was seen as a mechanism for change in healthcare education. 

Significance/ 
Direction 

More robust theoretical foundations could support IPE; layered leadership could 
mitigate the vulnerability of relying on individual stakeholders; sustaining an IPP is 
challenging and requires changes in practice 
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c. Appendix C: Semi-structured Interviews Questions – Guidance 
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d. Appendix D: Ethics Committee Request Decision 

 

 
 
 
 
 


