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A B S T R A C T   

Aim: This study aimed to analyze the effectiveness of the learning outcomes of the interprofessional education 
(IPE) model for healthcare students. 
Background: Interprofessional education (IPE) is an important teaching and learning model that involves two or 
more professions engaging or working together to improve the knowledge of healthcare students. However, the 
specific outcomes of IPE for healthcare students are unclear as only a few studies have reported them. 
Design: A meta-analysis was conducted to draw broad conclusions on the impact of IPE on healthcare students’ 
learning outcomes. 
Methods: The CINAHL, Cochrane Library, EMBASE, MEDLINE, PubMed, Web of Science, and Google Scholar 
databases were searched for relevant articles in the English language. To investigate the effectiveness of IPE, a 
pooled estimate of knowledge, readiness for and attitude toward interprofessional learning, and interprofessional 
competence were analyzed using a random effects model. The methodologies of the studies evaluated were 
assessed using the Cochrane risk-of-bias tool for randomized trials, version 2. Sensitivity analysis was performed 
to ensure the rigor of the findings. STATA 17 was used to perform the meta-analysis. 
Results: Eight studies were reviewed. IPE had a significant positive impact on healthcare students’ knowledge 
(Standardized Mean Difference [SMD]: 0.43; 95% Confidence Interval [CI]: 0.21–0.66). However, its impact on 
readiness for and attitude toward interprofessional learning and interprofessional competence was nonsignificant 
and needs further investigation. 
Conclusion: IPE enables students to develop their knowledge of healthcare. This study provides evidence that IPE 
is a better strategy for enhancing healthcare students’ knowledge than traditional/discipline-specific teaching 
techniques.   

1. Introduction 

Interprofessional education (IPE) is an important teaching and 
learning model in which two or more professions interact or collaborate 
with each other (Marion-Martins and Pinho, 2020; Organization, 2010). 
The IPE model enables effective collaboration between various health-
care professions and provision of high-quality patient care in every 

dimension, including physical and mental health, social support, and 
financial status (Adamson et al., 2020; Gilles et al., 2020; O’Leary et al., 
2020). It has a positive impact on healthcare teams and plays an 
important role in the implementation of healthcare practices (Ben Dar-
low et al., 2015a; Guraya and Barr, 2018; Homeyer et al., 2018). The IPE 
model is advantageous when collaboration between several healthcare 
professionals is necessary (Makino et al., 2022). 
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Interprofessional education is a dynamic social process associated 
with student membership of IPE teams (Haugland et al., 2019). In IPE, 
participation in groups may have an impact on professional identity 
formation, including enhanced awareness of specific professional com-
petencies and socialization of professional roles (Haugland et al., 2019). 
Collaboration promotes a holistic approach to practice and can improve 
service provision and quality of care. It is essential that students observe 
collaborative work replicated in the classroom so that they can learn to 
work collaboratively in the field (Darling-Hammond et al., 2019; 
Haugland et al., 2019). When students have the opportunity to study and 
learn from other disciplines, their understanding of their disciplinary 
duties and the roles of other disciplines and professions is enriched. In 
order to succeed in their profession, students must learn how to 
collaborate in both the classroom and the field (Darling-Hammond et al., 
2019; Marion-Martins and Pinho, 2020). Therefore, the IPE model 
should be considered in and applied to healthcare education programs to 
prepare students for interprofessional teamwork. 

Teamwork preparation from the beginning stages of healthcare ed-
ucation is challenging because it involves active learning and the com-
plexities of collaboration with other professions to design the curriculum 
and learn and work together simultaneously in real-world situations 
(van Diggele, Roberts et al., 2020). Moreover, the challenges may 
include the lack of a range of appropriate professional health programs 
in schools, difficulty in designing a cross-discipline curriculum, insuffi-
cient benefits of IPE, the need for further training to apply the IPE model 
in teaching, increased teaching load, lack of financial support, and time 
limitations (Ahmady et al., 2020; Lash et al., 2014; Li et al.). A 
well-developed IPE model in healthcare education implies that each 
relevant profession has collaborated in the teaching and learning of the 
IPE program (Homeyer et al., 2018; van Diggele, Roberts et al., 2020). 
Such a program leads to enhanced hard skills, such as technical 
knowledge and practice skills, as well as soft skills, such as communi-
cation, teamwork, and attitude, which are also necessary for collabo-
ration (Corrêa et al., 2022; Csavina et al., 2014). In addition, IPE may 
positively impact clinical work in real-world situations after graduation 
because several professional barriers may be overcome through the 
collaborative learning model (Homeyer et al., 2018; van Diggele, 
Burgess et al., 2020). The positive impacts of IPE include better quality 
of patient care, readiness for teamwork, and greater communication 
between healthcare professionals (Ahmady et al., 2020; IPE, 2017). 

The outcomes of the IPE teaching and learning model are positive, 
and include readiness for and attitude toward interprofessional learning, 
interprofessional competence, and knowledge (Ben Darlow et al., 2015a; 
Fusco et al., 2021a; Rosasco et al., 2021; Fatma Uslu-Sahan & Fusun 
Terzioglu, 2020). Previous meta-analyses of IPE studies demonstrated its 
effectiveness in healthcare, but did not show specific learning and 
collaborative competence outcomes (Guraya and Barr, 2018; 
Marion-Martins and Pinho, 2020). Other systematic reviews of IPE 
showed that the model benefited healthcare students by improving their 
attitudes toward and perceptions of collaboration between healthcare 
professions and in clinical decision-making, as well as having a positive 
impact on overall attitude, perceptions, and knowledge (Lapkin et al., 
2013; Spaulding et al., 2021). Although many previous studies have 
demonstrated learning outcomes of IPE, the specific outcomes of the 
model for healthcare students are unclear as few studies to date have 
reported them. Thus, this systematic review and meta-analysis attempts 
to fill this gap and clarify the effects of the IPE approach on learning 
outcomes of healthcare students. The aim of this study was to synthesize 
and analyze the effectiveness of IPE learning outcomes, including 
healthcare students’ readiness for and attitudes toward interprofessional 
learning, interprofessional competence, and knowledge of the IPE 
model. 

2. Methods 

2.1. Data sources, literature search, and selection criteria 

This study adhered to the updated Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) Statement 2020 for 
systematic review reporting (Page et al., 2021). The protocol of this 
study was prospectively registered in the International Prospective 
Register of Systematic Reviews (PROSPERO): CRDXXXXXXXXXX. 

Seven databases—CINAHL, Cochrane Library, EMBASE, MEDLINE, 
PubMed, Web of Science, and Google Scholar—were systematically 
searched from their inception to October 15, 2022. The following MeSH 
terms and keywords were used: “healthcare students” OR “nursing stu-
dents” OR “medical students” OR “occupational therapy students” OR 
“physiotherapy students” OR “pharmacy students” AND “IPE” OR 
“interprofessional education” OR “inter-professional education” OR 
“interdisciplinary education” OR “interprofessional learning” AND 
“randomized controlled trial” OR “RCT” OR “randomization” OR 
“controlled trial” OR “randomized control trial.” Two authors individ-
ually searched the databases and selected studies. Any disagreements 
arising during the process were resolved through group discussion until 
consensus was reached. The authors limited the research randomized 
trial or controlled trial to reduce the likelihood of confounding variables 
or bias. A study was eligible for inclusion in this review if the following 
criteria were met: (1) participants were healthcare students (no re-
strictions on age, gender, ethnicity, or years of education); (2) partici-
pants received IPE, traditional training, or other types of learning; and 
(3) the trial provided the means and standard deviations of the inter-
vention and control groups. The studies that used hybrid learning 
techniques or protocol RCTs were not included. 

2.2. Data extraction and quality assessment 

The first author performed the data extraction, which the second 
author then double-checked. During the procedure, any discrepancies in 
the data were resolved through group discussion between the two au-
thors until a consensus was reached. The following information was 
extracted from studies that met the inclusion criteria: citation of the 
trials considered; participant characteristics including the total number 
of participants, age of participants in the intervention and control 
groups, students’ departments, and students’ grades; and intervention 
characteristics including type of intervention in both groups, duration 
and frequency of the intervention, length of follow-up intervention, and 
measurement. 

The Cochrane risk-of-bias tool for randomized trials, version 2 (RoB 
2) and the Risk of Bias in Non-Randomized studies of Interventions 
(ROBINS-1), was used to assess the risk of bias in RCTs (Sterne et al., 
2016; Sterne et al., 2019). The RoB-2 assessed the potential bias on the 
randomization process bias; period and carryover effects; effect of 
intervention assignment and effect of intervention adherence; missing 
outcome data; outcome measurement; and choice of the reported result. 
Further, the ROBINS-1 assessed potential bias on the confounding of the 
effect of intervention, selection of participants, intervention classifica-
tion, deviations from intended intervention, missing data, measurement 
of the outcome, and reported missing data. A study was determined to 
have a high risk of bias if it was unable to address two of the domains 
during the assessment process. Therefore, such a study with a high risk 
of bias was omitted from the present study. 

2.3. Statistical analysis 

Meta-analyses, with a random effects model, of pooled effect size 
were performed using STATA 17. The mean and standard deviation (SD) 
of continuous outcome variables for each intervention and control group 
were combined to report the mean difference (MD) or standardized 
mean difference (SMD) (Andrade, 2020; Lin and Aloe, 2021; Lipsey and 
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Wilson, 2001), which employed a different scale to evaluate the same 
outcome (Cochrane Handbook 5.1, chapter 9/9.2.3.2 The Standardized 
Mean Difference). The outcomes included were readiness for interpro-
fessional learning (Readiness for Interprofessional Learning Scale), 
interprofessional competencies (Team Skills Scale and Interdisciplinary 
Education Perception Scale), attitude toward interprofessional learning 
(Attitudes Toward Healthcare Teams Scale, Communication Skills Atti-
tude Scale, and Interdisciplinary Education Perception Scale), and 
healthcare students’ knowledge (Knowledge Test and Palliative Care 
Knowledge Test). Furthermore, the inverse variance index (I2), with its 
95% confidence interval (CI), was used to measure the heterogeneity of 
each outcome, with 25% indicating low, 50% indicating moderate, and 
75% indicating high heterogeneity (Higgins et al., 2003). A forest plot 
was used to assess the pooled effect size. A funnel plot and Egger’s test 
were employed to investigate publication bias (Egger et al., 1997; Lin 
and Chu, 2018). All stated p-values were two-sided, and p < 0.05 was 

deemed statistically significant for all analyses. 

3. Results 

3.1. Study selection 

The seven databases and manual searching yielded a total of 162 
studies. Thirty-nine studies were automatically deleted from EndNote 
X9 because they were duplicates. The remaining 123 studies were 
screened for title and abstract, and 89 were eliminated because the 
population was not healthcare students (n = 19); the intervention did 
not use IPE (n = 46); or the study was not an intervention study (i.e., it 
was a review or a qualitative, protocol, or observational study; n = 24). 
The full text of the remaining 34 studies was evaluated. During this 
process, 27 studies were removed because the population was not 
healthcare students (n = 2); the intervention did not use IPE (n = 2); 

Fig. 1. PRISMA flowchart diagram. *Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the 
total number across all databases/registers). * *If automation tools were used, indicate how many records were excluded by a human and how many were excluded 
by automation tools. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/. 
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they were not intervention studies (i.e., they were reviews or qualitative, 
protocol, or observational studies; n = 19); or they did not provide the 
pre- and post-intervention means and SDs for the intervention and 
control groups (n = 4). The final analysis used eight studies, including 
one from a prior evaluation (Corrêa et al., 2022; B. Darlow et al., 2015a; 
Fusco et al., 2021a; S. Hamada et al., 2020; Just et al., 2010; Rosasco 
et al., 2021; Swinnen et al., 2021b; Fatma Uslu-Sahan & Fusun Terzio-
glu, 2020). Fig. 1 illustrates the study selection procedure. 

3.2. Study characteristics 

The included studies were conducted in Brazil, New Zealand, USA, 
Japan, Germany, Belgium, or Turkey. The study population consisted of 
948 healthcare students from several departments, such as nursing, 
physiotherapy, medicine, nutrition, pharmacy, physical therapy, and 
psychology. The study participants ranged in age from 21 to 27 years 
and were in their second to final year of college. The intervention group 
received an IPE program or curriculum, whereas the control group 
received a typical lecture, learning approach, or training. Table 1 sum-
marizes the study’s characteristics. 

3.3. Risk of bias in studies 

All the studies were determined to have a low risk of bias. However, 
there were some concerns about carryover effects in one study, which 
were perhaps due to publication bias. On the other hand, Egger’s 
regression test revealed that the possible bias in the analyses was modest 
(p > 0.05; see Supplementary Document 2a; 2b). 

3.4. Outcomes of IPE for healthcare students 

3.4.1. Readiness for interprofessional learning 
To assess the readiness for interprofessional learning of students in 

the IPE and control groups, a pooled analysis of three trials using 
random effects models was performed (Corrêa et al., 2022; B. Darlow 
et al., 2015a; S. Hamada et al., 2020). The SMD between groups was 
0.72 (95% CI = − 0.80 to 2.24, I2 = 12.0%), indicating that IPE did not 
significantly improve healthcare students’ readiness for collaborative 
learning (p = 0.35; Figure 2.1). The influence of publication bias was 
small (Egger’s test = 1.33, p = 0.410). 

3.4.2. Interprofessional competence 
To assess the interprofessional competence of healthcare students in 

the IPE and control groups, a pooled analysis of three trials using 
random effects models (Corrêa et al., 2022; B. Darlow et al., 2015a; 
Swinnen et al., 2021b) was performed. The SMD between groups was 
0.17 (95% CI = − 0.04 to 0.39, I2 = 0.0%), demonstrating that IPE had 
no significant effect on the development of interprofessional compe-
tencies of healthcare students (p = 0.12; Figure 2.2). The influence of 
publication bias was small (Egger’s test = 0.31, p = 0.808). 

3.4.3. Attitude 
To assess the attitudes toward interprofessional learning of the 

healthcare students in the IPE and control groups, a pooled analysis of 
three trials using random effects models was performed (B. Darlow et al., 
2015; Rosasco et al., 2021; Fatma Uslu-Sahan & Fusun Terzioglu, 2020). 
The SMD between groups was 0.13 (95% CI = − 0.86 to 1.12, I2 =

86.1%), demonstrating that IPE did not significantly improve healthcare 
student’s attitude toward interprofessional learning (p = 0.80; 
Figure 2.3). The influence of publication bias was small (Egger’s test =
0.37, p = 0.774). 

3.4.4. Knowledge 
To assess the knowledge of healthcare students in the IPE and control 

groups, a pooled analysis of two trials using random effects models was 
performed (Fusco et al., 2021a; Fatma Uslu-Sahan & Fusun Terzioglu, 

2020). The SMD between groups was 0.43 (95% CI = 0.21–0.66, I2 =

0.0%), demonstrating that the IPE group had a higher knowledge score 
than the control group (p < 0.001; Figure 2.4). 

4. Discussion 

This meta-analysis investigated the impact of IPE on the knowledge, 
readiness for and attitude toward interprofessional learning, and inter-
professional competence of healthcare students. The pooled analysis 
showed that improved knowledge was the only significant IPE outcome 
for healthcare students. Other outcomes, such as readiness for and 
attitude toward interprofessional learning and interprofessional 
competence, were nonsignificant, which might be attributable to a lack 
of exposure to relevant and appropriate IPE strategies for healthcare 
students. The findings of three previous reviews differ from ours due to 
their participants being a mixture of healthcare students and health 
professionals (Spaulding et al., 2021) and the studies being narrative 
reviews (Lapkin et al., 2013; Spaulding et al., 2021), while our study 
focuses solely on healthcare students. Healthcare students differ from 
healthcare professionals in the intensity of their exposure to multidis-
ciplinary collaboration and interaction on a regular basis. However, IPE 
research has evolved and now offers a wide range of methods, from 
classroom-based, virtual, experiential simulation-based, and clinical 
practice-based learning to workplace settings, which have been shown 
to be significant in enhancing students’ healthcare readiness, attitude, 
and interprofessional competencies. To the best of our knowledge, this 
study is the first published systematic review with a meta-analysis of the 
effectiveness of IPE for healthcare students. 

This study demonstrated that IPE significantly improved healthcare 
students’ knowledge. This is the most consistent result of IPE systematic 
reviews within the last decade (Aldriwesh et al., 2022; Lapkin et al., 
2011). Improved knowledge of interprofessional collaboration is one of 
the short-term impacts of IPE programs that is possible to achieve even 
through only a single learning method, such as simulation-based and 
case-based learning (Riskiyana et al., 2018; Sytsma et al., 2015). 
Furthermore, this study revealed a substantial increase in knowledge 
encompassing specific clinical topics, including general conceptual 
knowledge such as palliative care (Fusco et al., 2021; Uslu-Sahan and 
Terzioglu, 2020) and application knowledge related to sepsis manage-
ment and post-hip operation care (Fusco et al., 2021; Uslu-Sahan and 
Terzioglu, 2020). A Canadian study reported that incorporating the IPE 
simulation method into their curriculum was a beneficial and efficient 
learning strategy for improving healthcare students’ knowledge of 
stroke best practices (MacKenzie et al., 2017). A study from Finland 
involving nursing and medical students also demonstrated that inter-
professional education increased knowledge about diabetes care (Kan-
gas et al., 2023). Due to these benefits and positive impacts of IPE 
programs, especially in enhancing students’ interprofessional knowl-
edge and knowledge of specific clinical topics, many health education 
institutions have already incorporated the strategy into their curricula 
through various innovative learning approaches. A recent systematic 
review reported the improved incorporation of IPE into the curriculum 
in a number of countries in the West and Asia and in South Africa and the 
use of well-established methods, such as simulation, e-learning, and 
problem-based learning (Aldriwesh et al., 2022). Another recent sys-
tematic review found that more than 70% of institutions in the United 
States, Canada, Germany, Sweden, the United Kingdom, South Africa, 
Australia, Saudi Arabia, and Singapore have integrated IPE across the 
curriculum (Grace, 2021). These data suggest that the growth of IPE 
through various established methods is highly likely to improve stu-
dents’ knowledge and interprofessional learning. 

Our study found that students’ readiness for interprofessional 
learning was not significantly improved by IPE (Corrêa et al., 2022; Ben 
Darlow et al., 2015b; Shuhei Hamada et al., 2020), in contrast to a 
previous systematic review that found a significant enhancement in 
students’ readiness for interprofessional collaboration after an IPE 
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Fig. 2. Forest plot of IPE for healthcare students.  
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Table 1 
Summary of included studies.  

No Author,year/ 
Country 

Study design Participants Intervention types Frequency/ 
Duration of 
intervantion 

Follows-up 
length 
(month) 

Outcomes 

Total Mean 
age (IG/ 
CG) 

Students 
Department 

Grade (IG/CG) Intervention group Control group 

1 Corrêa, Lucchetti, 
da da da Silva 
Ezequiel, and 
Lucchetti (2022)/ 
Brazil 

Randomized 
controlled trial  

99 22.70 
(5.09)/ 
22.02 
(2.59) 

Nursing, 
physiotherapy, 
medicine, nutrition 
and psychology 

NA Interprofessional 
(Active strategy 
group) 

Received Lecture 
strategy 

4 h/ week/ 12 
week period 

6 months Interprofessional 
learning, perception 
and team skills 

2 Darlow et al., 
2015/ New 
Zealand 

Prospective 
controlled study 
design  

83 21.0 
(22.8)/ 
21.6 
(23.4) 

Discipline of 
dietetics medicine, 
physiotherapy and 
radiation 

5th and final year 
(DS), 4th year of a 
6year (MS) 4th/ final 
year (PT) 3rd and 
final year (RT) 

Interprofessional 
education program 

Received usual 
discipline specific 
curriculum 

Over 4 week 
period/ 11 h 
program 

N/A Attitude toward health 
care, interprofessional 
learning, team skills, 
long-term condition 
management 

3 Fusco, 
Foltz-Ramos, and 
Ohtake (2021)/ 
USA 

Randomized 
controlled trial  

262 NA Nursing, pharmacy, 
physical therapy 

Senior nursing, 3rd 
year (PS), 2nd year 
(PT) 

Interprofessional 
education program 

Received In-person 
simulation 

30 min Post- 
intervention 

Interprofessional skills 

4 Hamada et al. 
(2020)/ Japan 

Randomized 
controlled trial  

112 21.1 
(3.4)/ 
20.4 
(1.6) 

Medical, nursing, 
occupational 
therapy, 
radiological, 
physical therapy 

2nd year (MS)/ 2nd 
year (NS, OT, RT, PT 
students) 

Interprofessional 
education program 
(multiprofessional 
group) 

Uniprofessional group N/A N/A Interprofessional 
learning 

5 Just, Schnell, 
Bongartz, and 
Schulz (2010)/ 
Germany 

Randomized 
controlled trial  

40 NA Medical and 
nursing 

3rd year 
undergraduate (MS 
AND NS) 

Interprofessional 
curriculum 

Received written 
material of IPE 
curriculum 

12 teaching 
hours/ 2 days 

Post- 
intervention 

Clinical behaviour 

6 Rosasco et al. 
(2021)/ USA 

Prospective, 
block 
randomized- 
controlled 
survey study  

43 24.9 
(2.65)/ 
27.5 
(4.62) 

Medical, nursing, 
nutrition, 
paramedicine, and 
pharmacy 

NA Interprofessional 
training 

Received traditional 
training 

120 min N/A Communication skill 
attitude, self-efficacy 

7 Swinnen et al., 
2021/ Belgium 

Randomized 
controlled trial  

225 21.7 
(4.3)/ 
20.8(2.9) 

Medicine, nursing, 
physiotherapy, and 
nutrition-dietetics 

2nd year- (MS), 2nd 
year (NS), 3rd year 
(PT) 

Interprofessional 
education 

Discipline specific N/A N/A Interdisciplinary 
education perception 

8 Uslu-Sahan and 
Terzioglu (2020)/ 
Turkey 

Comparative 
randomized 
controlled tial  

84 21.89 
(2.85)/ 
22(0.95) 

Medical, nursing, 
nutrition-dietician 
and social work 

4th year (MS), 3rd 
year (NS) 

Different simulation 
methods (HFS, HS and 
HFS+HS) 

Received only 
Interprofessional 
gynecologic oncology 
palliative care training 
(IP Gyn-Onc PCT) 

16 h, 2 days/ 2 
weeks 

3 months Knowledge, perceptions 
and teamwork attitude 
of health professional 

NA, Not Available; DS, Dietetics student; MS; Medical student; NS, Nursing Student; PT, Physiotherapy; OT, Occupational Therapy; RT, Radiation Therapist 
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program was delivered through structured team-based learning (TBL) 
(Burgess and McGregor, 2022). In addition, a study from Hong Kong, 
which involved 801 undergraduate healthcare and social care students 
from two universities, reported a significant improvement in readiness 
after the implementation of interprofessional TBL (Chan et al., 2017). Of 
three studies evaluating student readiness, only one used TBL (S. 
Hamada et al., 2020) and the other two used a course-based learning 
method (Corrêa et al., 2022a; Darlow et al., 2022). This indicates that 
the lower the adoption of TBL in IPE programs, the lower the potential 
for significant improvement in healthcare students’ readiness. A quali-
tative study also found that interprofessional TBL enhanced the learning 
experiences of students through interactive learning with other health-
care students (Ho et al., 2021). The application of TBL in IPE has 
emerged as a result of the understanding that it is an effective strategy 
for ensuring healthcare students are ready for the workplace, especially 
for providing patient care in a cooperative team environment. 

This study also demonstrated a nonsignificant impact of IPE on 
healthcare students’ attitudes toward interprofessional learning. How-
ever, the different IPE learning techniques used in the studies to assess 
attitudes to interprofessional learning might have impacted the signifi-
cance of students’ attitudes toward cooperation and teamwork. A recent 
systematic analysis found that simulation-based learning has become 
one of the most popular IPE techniques for improving healthcare stu-
dents’ attitudes toward interprofessional learning (Berger-Estilita et al., 
2020). More recent studies have also found significant positive attitudes 
after the use of simulation-based learning in different health study 
programs, such as occupational therapy, speech pathology, dietetics 
(Mills et al., 2020), medicine, nursing (Burford et al., 2020; Wu et al., 
2022), and pharmacy (Yu et al., 2018). In this review, only one study 
used interprofessional simulation, i.e., high-fidelity simulation and a 
hybrid simulation group (Fatma Uslu-Sahan & Fusun Terzioglu, 2020). 
Our findings indicate that non-simulation-based learning is inadequate 
for improving attitudes toward teamwork compared to simulation-based 
training. This evidence suggests that students’ attitudes toward inter-
professional learning could be influenced by the active IPE techniques 
used, such as simulation-based learning, and that previous IPE courses 
or simply exposure to clinical observations is not sufficient. 

This study found that the competencies in interprofessional collab-
oration were not significantly different between healthcare students in 
intervention and control groups. According to the Interprofessional 
Education Collaborative (IPEC), interprofessional competencies in 
healthcare include comprehensive application of knowledge, abilities, 
values, and attitudes (Brashers et al., 2019; Reeves et al., 2016). Our 
other nonsignificant findings—for readiness and attitude—might have 
contributed to the nonsignificant difference in competencies in inter-
professional collaboration, as these competencies consisted not only of 
knowledge but also of attitude and readiness. According to our findings, 
even though the IPE program does not significantly affect student’s 
interprofessional collaboration competencies, three of the studies 
considered in the meta-analysis indicate that experience of interacting 
with other healthcare students may improve self-perceived competency 
more than the IPE teaching strategy (Corrêa et al., 2022; Darlow et al., 
2022; Swinnen et al., 2021a). Several studies have found significant 
improvements in interprofessional collaboration competencies 
following the use of IPE experiential learning methods, such as 
practice-based learning and clinical placement (Al-Jayyousi et al., 2021; 
Naumann et al., 2021; O’Neil-Pirozzi et al., 2019) and workplace 
learning (McKinlay et al., 2021; Miselis et al., 2022; Nwaesei et al., 
2019). Health education institutions should adopt the experiential 
learning IPE method to facilitate the healthcare student’s need for 
experience of multidisciplinary interaction and collaboration. Further-
more, a recent cohort study involving over 2300 students from 16 pro-
fessions found that a new comprehensive multi-step education model in 
IPE (involving online didactic-team icebreaker activity, skills practice 
station, professional huddle, interprofessional simulation, and debrief) 
significantly improved competency, knowledge, and attitudes of 

healthcare students (Brown et al., 2022). This combination of active and 
conventional methods of IPE provides a promising, safe, and practical 
future IPE strategy for healthcare students to make them ready to enter 
the real workplace in the future. 

This study has significant implications for nurse educators and re-
searchers in nursing education, emphasizing the integration of evidence- 
based IPE strategies through interprofessional courses to enhance stu-
dents’ knowledge and promote collaboration. It aligns with the notion 
that IPE is an academic strategy for nursing educators (Bressler and 
Persico, 2016). It also facilitates future nurses’ ability to provide equi-
table healthcare to diverse populations globally (Oerther et al., 2023). 
Researchers should investigate factors impacting readiness for inter-
professional learning; explore the effectiveness of IPE techni-
ques—particularly simulation-based learning—on students’ attitudes; 
and develop comprehensive multi-step IPE models to improve students’ 
competency, knowledge, and attitudes. Collaborative efforts between 
educators and researchers are crucial for advancing nursing education 
and promoting effective interprofessional practice. 

5. Limitations 

Although this review adds to the knowledge on efficient IPE strate-
gies for healthcare students, it has some limitations. Substantial het-
erogeneity was discovered in the pooled result for attitude, which might 
be attributable to the pooled SMD obtained from only three studies. 
Furthermore, differences in participant characteristics (e.g., age, student 
grade, and student department) and treatments (e.g., length, type of 
intervention, etc.) might have introduced bias into the results. There-
fore, further trials and effective guidelines for using IPE in healthcare 
training are required. Furthermore, the five core competencies of the IPE 
2016 update—values/ethics, roles/responsibilities, interprofessional 
communication, teams, and teamwork—were not the review’s primary 
focus. This suggests that more thorough RCTs of IPE, specifically for 
healthcare students, are required. 

6. Conclusion 

This study demonstrates that IPE is an effective approach to enhance 
healthcare students’ knowledge. Although applicable IPE strategies can 
advance healthcare knowledge, further research is required to fully 
understand how IPE affects interprofessional competence and readiness 
for and attitude toward interprofessional learning. The impact of IPE on 
prospective outcomes (i.e., values/ethics, roles/responsibilities, inter-
professional communication, teams, and teamwork) also needs exam-
ining with more thorough RCTs. Investigations of the long-term impacts 
IPE on healthcare education are also needed. 
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Kangas, S., Rintala, T.M., Hannula, P., Jämsen, E., Kannisto, R., Paavilainen, E., 
Jaatinen, P., 2023. The impact of interprofessional education on students’ current 
and desired competence in diabetes care (Jan). Nurs. Open 10 (1), 264–277. https:// 
doi.org/10.1002/nop2.1301. 

Lapkin, S., Levett-Jone, T., Gilligan, C., 2011. The effectiveness of interprofessional 
education in university-based health professional programs: A systematic review. JBI 
Libr. Syst. Rev. 9 (46), 1917–1970. https://doi.org/10.11124/jbisrir-2011-103. 

Lapkin, S., Levett-Jones, T., Gilligan, C., 2013. A systematic review of the effectiveness of 
interprofessional education in health professional programs (Feb). [Rev. ]. Nurse 
Educ. Today 33 (2), 90–102. https://doi.org/10.1016/j.nedt.2011.11.006. 

Lash, D.B., Barnett, M.J., Parekh, N., Shieh, A., Louie, M.C., Tang, T.T. , 2014. Perceived 
benefits and challenges of interprofessional education based on a multidisciplinary 
faculty member survey. American Journal of Pharmaceutical Education, 78(10). 

Li, J.T.S., Lee, V.W.Y., Chau, J.P., Wong, S., Lau, A., Chan, W.C., Yip, P.P., Yang, Y., Ku, 
F., Sze, F.Y. Interprofessional Education–Situations of a University in Hong Kong and 
Major Hurdles to Teachers and Students. Frontiers in Education, 7. https://doi.org/ 
10.3389/feduc.2022.653738. 

Lin, L., Aloe, A.M. , 2021, Jan 30). Evaluation of various estimators for standardized 
mean difference in meta-analysis. Stat Med, 40(2), 403–426. https://doi.org/ 
10.1002/sim.8781. 

Lin, L., Chu, H., 2018. Sep). Quantifying Publ. bias meta-Anal. Biom. 74 (3), 785–794. 
https://doi.org/10.1111/biom.12817. 

Lipsey, M.W., Wilson, D.B., 2001. Practical Meta-Analysis. SAGE publications, Inc. 
MacKenzie, D., Creaser, G., Sponagle, K., Gubitz, G., MacDougall, P., Blacquiere, D., 

Miller, S., Sarty, G., 2017. Best practice interprofessional stroke care collaboration 
and simulation: The student perspective (Nov). J. Inter. Care 31 (6), 793–796. 
https://doi.org/10.1080/13561820.2017.1356272. 

Makino, T., Lee, B., Matsui, H., Sato, E., Noguchi, N., Kama, A., Shinozaki, H., Watanabe, 
H. , 2022. Evaluation of the effectiveness of Interprofessional Education at Gunma 
University as the WHO Collaborating Centre: case series. 

Marion-Martins, A.D., Pinho, D.L.M., 2020. Interprofessional simulation effects for 
healthcare students: a systematic review and meta-analysis (Nov). Nurse Educ. 
Today 94, 104568. https://doi.org/10.1016/j.nedt.2020.104568. 

McKinlay, E., White, K., Garrett, S., Gladman, T., Pullon, S., 2021. Work-place cancer and 
palliative care interprofessional education: experiences of students and staff. Nov 1 
J. Inter. Care 1–10. https://doi.org/10.1080/13561820.2021.1981259. 

Mills, B., Hansen, S., Nang, C., McDonald, H., Lyons-Wall, P., Hunt, J., O’Sullivan, T., 
2020. A pilot evaluation of simulation-based interprofessional education for 
occupational therapy, speech pathology and dietetic students: improvements in 
attitudes and confidence, 2020/07/03 J. Interprof. Care 34 (4), 472–480. https:// 
doi.org/10.1080/13561820.2019.1659759. 

Miselis, H.H., Zawacki, S., White, S., Yinusa-Nyahkoon, L., Mostow, C., Furlong, J., 
Mott, K.K., Kumar, A., Winter, M.R., Berklein, F., Jack, B., 2022. Interprofessional 
education in the clinical learning environment: a mixed-methods evaluation of a 
longitudinal experience in the primary care setting (Nov-Dec). J. Inter. Care 36 (6), 
845–855. https://doi.org/10.1080/13561820.2022.2025768. 

I.D. Saragih et al.                                                                                                                                                                                                                               

https://doi.org/10.1016/j.nepr.2023.103683
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref1
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref1
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref1
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref2
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref2
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref2
https://doi.org/10.1186/s12909-021-03073-0
https://doi.org/10.1186/s12909-021-03073-0
https://doi.org/10.2147/jmdh.S318110
https://doi.org/10.2147/jmdh.S318110
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref4
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref4
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref5
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref5
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref5
https://doi.org/10.1080/02701960.2022.2104842
https://doi.org/10.1016/j.nedt.2022.105496
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref8
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref8
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref8
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref9
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref9
https://doi.org/10.1186/s12909-015-0385-3
https://doi.org/10.1186/s12909-015-0385-3
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref11
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref11
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref12
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref12
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.5688/ajpe8823
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref15
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref15
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref15
https://doi.org/10.1080/13561820.2020.1767045
https://doi.org/10.1080/13561820.2020.1767045
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref17
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref17
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref17
https://doi.org/10.1080/13561820.2019.1693354
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.3389/fpubh.2021.706346
https://doi.org/10.3389/fpubh.2021.706346
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref21
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref21
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref21
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref21
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref22
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref22
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref23
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref23
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref23
https://doi.org/10.1002/nop2.1301
https://doi.org/10.1002/nop2.1301
https://doi.org/10.11124/jbisrir-2011-103
https://doi.org/10.1016/j.nedt.2011.11.006
https://doi.org/10.1111/biom.12817
http://refhub.elsevier.com/S1471-5953(23)00145-2/sbref28
https://doi.org/10.1080/13561820.2017.1356272
https://doi.org/10.1016/j.nedt.2020.104568
https://doi.org/10.1080/13561820.2021.1981259
https://doi.org/10.1080/13561820.2019.1659759
https://doi.org/10.1080/13561820.2019.1659759
https://doi.org/10.1080/13561820.2022.2025768


Nurse Education in Practice 71 (2023) 103683

9

Naumann, F.L., Nash, R., Schumacher, U., Taylor, J., Cottrell, N., 2021. Interprofessional 
education clinical placement program: a qualitative case study approach (Nov-Dec). 
J. Inter. Care 35 (6), 899–906. https://doi.org/10.1080/13561820.2020.1832448. 

Nwaesei, A.S., Jacob, B.C., Peasah, S.K., Perkins, J.J., Hogan, M., 2019. A structured 
approach to intentional interprofessional experiential education at a non-academic 
community hospital. Am. J. Pharm. Educ. 83 (9), 7365. https://doi.org/10.5688/ 
ajpe7365. 

O’Leary, N., Salmon, N., Clifford, A.M., 2020. ‘It benefits patient care’: the value of 
practice-based IPE in healthcare curriculums. BMC Med. Educ. 20 (1), 1–11. 

O’Neil-Pirozzi, T.M., Musler, J.L., Carney, M., Day, L., Hamel, P.C., Kirwin, J. , 2019, 
Summer. Impact of Early Implementation of Experiential Education on the 
Development of Interprofessional Education Knowledge and Skill Competencies. J 
Allied Health, 48(2), e53-e59. 

Oerther, S., Breitbach, A., Manspeaker, S.A., Pole, D., L’Ecuyer, K.M., 2023. 
Interprofessional Education for nursing students in the age of the Anthropocene 
(Feb). Nurse Educ. Pr. 67, 103536. https://doi.org/10.1016/j.nepr.2022.103536. 

Organization, W.H. , 2010. Framework for action on interprofessional education and 
collaborative practice. 

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.C., Mulrow, C.D., 
Shamseer, L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E., Chou, R., Glanville, J., 
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