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Introduction

Healthcare is becoming increasingly complex and is
changing rapidly worldwide, with more emphasis on
interprofessional
Additionally, there has been growing attention on
primary care, preventive healthcare, and cultural
values, including the social determinants of health
(Andermann, 2016). This expanded perspective has led
to the development of interprofessional education
(IPE) and collaborative practice. Therefore, health
professionals must be adequately prepared to lead and
interprofessional
anticipating challenges and fostering collaboration

team-based and

work effectively within

(Saragih et al., 2023).

IPE occurs when two or more professionals learn with,
from, and about each other to improve collaboration
and the quality of care in academic and work-based
settings before and after professional qualification

(WHO, 2010).
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Abstract

Background: This study aimed to identify the evolution of research conducted over a
decade (2013 to 2023) on the facilitators and barriers to interprofessional education (IPE)
implementation in healthcare education in Saudi Arabia. Methods: The PRISMA model
for systematic review was adopted to search the MEDLINE, PubMed, Science Direct, and
Google Scholar databases. Boolean operators and keywords were used to retrieve
relevant research articles, and data were analysed narratively to describe the research
findings. Results: Twelve studies were selected for the systematic review, most of
which addressed the knowledge and perception of healthcare students and teachers
about IPE, showing improved knowledge and favourable perception of IPE over time.
However, several barriers to implementing IPE in Saudi Arabia were also reported.
Research has emphasised the need for workshops to improve IPE preparedness and
facilitate its integration into curricula. Conclusion: The knowledge and perceptions of
students and teaching faculty towards IPE in KSA have gradually improved. Further
studies are recommended to explore the perceptions and readiness of other
stakeholders, including curriculum design experts across various healthcare institutes,
institutional higher management, clinical site preceptors, and students undergoing
clinical training.

IPE is increasingly recognised as essential for preparing
students for teamwork in innovative care models while
also focusing on the quadruple aim outcomes, i.e.,
population health, patient experience, per capita cost,
and provider work-life balance. The WHO has also
emphasised incorporating IPE into healthcare curricula
with well-defined and aligned learning outcomes,
assessments, and teaching strategies that meet the
objectives and definition of IPE and consider the
educational approaches of each discipline (Reeves,
2016; Madisa et al., 2023). Thus, IPE can be
implemented by fostering learning with, from, and
about other professions, with the ultimate goal of
enhancing collaboration and healthcare quality (WHO,
2010).

approaches.

teams,

A growing body of research suggests that well-
structured IPE can positively influence learners’
attitudes, knowledge, abilities, and collaborative skills
(Darlow et al., 2015; Kirch & Ast, 2015; Rodrigue et al.,
2021). Although the number of rigorously planned
studies remains limited, evidence supporting IPE’s role
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in improving clinical outcomes with beneficial effects
on professional practice is growing strong (Bridges et
al., 2011; Marion-Martins & Pinho, 2020; van Diggele et
al., 2020).

IPE is recognised as an educational innovation that
complements other advancements to improve
healthcare education, patient care, and overall
community health (Global Forum on Innovation, 2013).
However, many studies have reported barriers to its
implementation, including challenges related to the
timing and integration of IPE, resource availability, and
faculty and student training (Engel et al., 2017; Reid et
al., 2018). Regarding the Saudi healthcare system, the
government has prioritised the development of
healthcare services at all levels—primary, secondary,
and tertiary (Almalki et al., 2011). Therefore, significant
emphasis has been placed on high-quality medical
education, aligning with the objectives of Saudi Vision
2030 (Saudi Vision 2030, 2016).

As in many other countries, the healthcare system in
Saudi Arabia is intricate and multidisciplinary. IPE
promotes more effective and coordinated healthcare
delivery by fostering a better understanding of roles
and responsibilities among professionals (Bashatah et
al., 2020). Therefore, IPE promises improved patient
care by encouraging collaboration and communication
among professionals from various disciplines in Saudi
Arabia and beyond (Fallatah, 2016; AlRuthia et al.,
2023). Moreover, like many other countries, Saudi
Arabia has a diverse population with varied healthcare
needs (Asmri et al., 2020). IPE prepares professionals to
address these needs comprehensively by utilising
expertise from various disciplines. Furthermore, it
supports professional growth by extending healthcare
knowledge and promoting lifelong learning. Through
IPE, professionals can improve their problem-solving,
collaboration, and communication skills (AlRuthia et al.,
2023).

Collaboration between the Ministry of Health and
healthcare agencies, the development of state-of-the-
art educational facilities, and the promotion of training
programmes are some of the initiatives undertaken by
the Saudi government to enhance the healthcare
sector, improve medical education, and ensure the
continuous professional development of healthcare
professionals in line with Saudi Vision 2030 (Al-Eisa et
al.,, 2016; Al-Qahtani et al., 2016; Saudi Vision 2030,
2016).

Historically, healthcare education in Saudi Arabia was
offered exclusively by public universities and medical
colleges. However, the private sector now plays a
considerable role in providing medical education across
the Kingdom (Telmesani et al., 2011). Despite these
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advancements, no medical institution in the country
currently offers interprofessional education (Alqutaibi
et al., 2024). Globally, interprofessional collaboration
(IPC) and IPE are recognised for their role in improving
health outcomes, yet both remain relatively new in
Saudi Arabia. Implementing IPE would contribute to
fulfilling one of the goals of Saudi Vision 2030, i.e.,
enhancing the standard and quality of healthcare
services (Saudi Vision 2030, 2016).

Although IPE is gaining attention in Saudi Arabia, its
successful implementation remains limited, with a lack
of awareness among students, faculty, and other
stakeholders. Therefore, the current study aims to
identify the evolution of research on IPE in Saudi
healthcare education over the past decade, identifying
its facilitators and barriers.

Methods
Study design

A literature review was conducted following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines (Page et al., 2021)
(Figure 1).

The review was structured using the PICO model:
P (Population): Healthcare professionals and students.

| (Intervention): Interprofessional education (IPE)
initiatives, programmes, and curricula implemented in
Saudi Arabia over time.

C (Comparison): Traditional teaching strategies for
healthcare students.

O (Outcome): The evolution, progress, and status of IPE
in Saudi Arabia.

The search was conducted using the following
keywords: Saudi Arabia, interprofessional education,
implementation, readiness, knowledge, perception,
healthcare professionals, and healthcare students.

Eligibility criteria
The research team developed eligibility criteria to
include or exclude the studies retrieved in the initial

phase of the literature search based on the keywords
and search strategy.

Studies were included in the final review if they were
published in English, addressed IPE, employed a
quantitative design, were conducted in Saudi Arabia
between 2013 and 2023, and had their full text
available online.
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Figure 1: The PRISMA flow diagram

This systematic review considers IPE as the foundation
of IPC, as reported in previous literature (Stadick,
2020). Therefore, studies were excluded if they focused
solely on IPC, combined IPC with IPE, or examined IPE
in palliative care. While some literature has used IPE
and IPC interchangeably, the present review
distinguishes between the two terms, as IPC does not
align with the study’s main objectives. The study also
excluded the review articles, review protocols, and
studies conducted in other countries or published in
languages other than English.

Search strategy

The search was conducted by two researchers across
the MEDLINE, PubMed, Science Direct, and Google
Scholar databases from November to December 2023,
using the predefined keywords. Boolean operators and
multiple iterations were applied to ensure the retrieval
of all eligible literature.
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Data extraction and quality assessment of literature

After the initial search, two researchers analysed the
collected studies to remove duplicates and non-eligible
studies. The full texts of the remaining studies were
then analysed to confirm their eligibility and facilitate
data extraction (Table 1). After data extraction, three
authors independently reviewed all abstracts and
articles to determine their final inclusion in the data
synthesis. Barriers and challenges in the included
studies were identified, and any discrepancies were
discussed until a consensus was reached. Any
unresolved concerns were reviewed and adjudicated
verbally. Reference lists of relevant articles were also
examined to identify additional studies for inclusion.
Data were extracted by one author and reviewed by
another.

Data synthesis

For data synthesis, the extracted data were arranged
chronologically (2013-2023) in Table I, summarising the
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author, year of study, study origin, study type, study
objectives, sample size, study tools, and major findings.
The results and discussion sections below present and
analyse these findings in chronological order (2013-
2023).

Results

A total of 18 studies were initially retrieved, of which 14
were selected and screened for eligibility. During the
full-text analysis of these studies, two articles were
excluded due to duplication. Ultimately, 12 studies
matched the inclusion criteria (Figure 1).

Of the 12 included studies, 10 focused on students’
knowledge and perception, while two examined faculty
perspectives (Table I). Eight studies used the Readiness
for Interprofessional Learning Scale (RIPLS), two
employed the Interdisciplinary Education Perception
Scale (IEPS) as a survey tool, and the remaining two
used self-developed questionnaires. A study conducted

Table I: Chronological data of studies

Chronological stature of IPE in Saudi Arabia

in 2015 on Pharm.D. students measured their attitude
scores toward IPE, which were found to be higher
compared to other healthcare students. Various factors
influenced their attitudes, including years of study,
previous work experience, hospital and community
training, and attending conferences. Another study
conducted in 2016 among healthcare students at King
Saud University reported that IPE in education remains
a challenge for clinical education providers, although
students are optimistic about it. A 2019 study involving
healthcare students highlighted the need to improve
nursing students’ awareness of their roles, attitudes,
and the benefits of IPE. Findings from a 2021 study
indicated that only 28% of healthcare students
demonstrated awareness of IPE, and perceptions of
roles and responsibilities varied significantly and lacked
clarity. The only study examining healthcare teaching
faculty at King Saud University in 2020 reported the
need for further research on tools for measuring IPC
across university hierarchies and disciplines, as well as
on enablers of IPE rather than only barriers (Bashatah
et al., 2020).

. Type of stud I S
Title Author /DOI Year Sample yp v Objectives Major findings
and tool
Study Khan et al. 2015 Pharmacy Quantitative To assess Doctor of ~ Male students and final-
investigating https://doi.org/1 students Survey /IEPS Pharmacy year students showed
pharmacy student  0.1016/j.cptl.201 students’ better perception

interprofessional
perceptions
toward the
pharmacy
profession in
Saudi Arabia

IPE as a need: The
perception of
medical, nursing
students

and graduates of
medical college at
King Abdulaziz
University

The perceptions
and readiness
toward IPE among
female
undergraduate
healthcare
students at King
Saud

University

Measuring the
attitudes of
healthcare faculty
members toward
IPE in KSA

4.09.019

Fallatah et al. 2015
http://dx.doi.org/

10.4236/ce.2015.
62023

Al-Eisa et al. 2016
https://doi.org/1
0.1589/jpts.28.11

42

Al-Qahtani et al. 2016
https://doi.org/1
0.1016/j.jtumed.
2016.10.001
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Medical, nursing
students

and graduates of
medical college

Undergraduate
female
healthcare
students

Health care
faculty

Quantitative

Self-developed
questionnaire

Quantitative
Survey/RIPLS

Quantitative
Survey/RIPLS

interprofessional
perceptions about
the pharmacy
profession in Saudi
Arabia.

To identify the
awareness and
importance of IPE
among medical,
and nursing
students and
graduates at King
Abdulaziz
University.

To measure the
perceptions and
readiness toward
IPE amongst
undergraduate
female healthcare
students at King
Saud University

To measure
healthcare faculty
attitudes towards
IPE and to measure
differences in
demographic

because of having
exposure to pharmacy
practice, participation in
professional workshops
and conferences

The nursing students and
the interns recognized
IPE as a useful method to
improve the competence
of healthcare
professionals and
improve patient and
provider satisfaction.

Students perceived IPE as
a challenge for clinical
education.

There was a gender
difference in perception
about the role of IPE in
the development of
healthcare students’
competency,
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Title Author /DOI Year Sample WACTE L Objectives Major findings
and tool
characteristics of understanding of their
faculty for their role in fulfilling the
readiness to healthcare needs of the
incorporate IPE in community, and the
existing curricula. importance of
professional
collaboration.
IPE: Saudi health Al Ahmari et al. 2019 RC, Nursing, CLS Quantitative To demonstrate The CLS students scored
students https://doi.org/1 students Survey/RIPLS the attitudes of highest among all
attitudes toward 0.2147/AMEP.S2 students in RC, students while nursing
shared learning 26477 nursing, and CLS students scored the least.
during their last
semester before
graduating and
then beginning
their IPE with the
help RIPLS scale
Medical student's  Alzamil et al. 2020 Medical Students  Quantitative To evaluate the The majority of the
readiness and https://doi.org/1 Survey/RIPLS medical students’ medical students showed
perceptions about  0.12669/pjms.36. readiness a positive attitude
IPE: A cross- 4.2214 and Perception of towards IPE and
sectional study IPE in a Medical suggested that
College in Saudi interprofessional
Arabia. academic events can help
to improve the attitude
of stakeholders towards
IPE.
Interprofessional Bashatah et al. 2020 Health care Quantitative To explore the The healthcare teaching
cooperation: An https://doi.org/1 teaching staff Pre-post attitudes of staff showed an overall
interventional 0.2147/JMDH.S2 workshop teaching staff positive attitude towards
study among 79092 evaluations/IEp ~ towards IPE, competency
Saudi healthcare S interprofessional autonomy, and
teaching staff at collaboration in cooperation after taking
King Saud Health at King Saud  the IPE workshop
University University, Saudi
Arabia.
Perceptions of Ogbaghebrieland 2021 Students of Quantitative To assess the Prior knowledge about
pharmacy and AlZeer. Pharmacy, Survey/RIPLS readiness and IPE was low among
other Health https://doi.org/1 Medicine, perceptions of Pharmacy, Medicine,
professional 0.5530/ijper.55.3 Nursing, pharmacy Nursing, Dentistry, and
students toward 166 Dentistry, and and other health Health and Rehabilitation
IPE Health and professional Science students.
Rehabilitation students toward
Sciences. IPE.
Knowledge and Almazrou and 2022 Pharmacy and Quantitative To assess the RIPLS score increased
readiness for Alaujan Clinical Nutrition Survey/RIPLS impact significantly post
interprofessional https://doi.org/1 Students of IPE on pharmacy workshop indicating a
learning among 0.2147/JMDH.S3 and clinical positive attitude toward
pharmacy and 60608 nutrition students’  IPE-
clinical nutrition knowledge of
students at King food-drug
Saud University interactions and
readiness for IPE
Exploring the Makeen et al. 2023 Medical, Quantitative Examined IPE in The pharmacy students
awareness, https://doi.org/1 pharmacy, Self-developed their institutions showed a significantly
attitude, and 0.1016/].jsps.202 nursing, questionnaire and students’ better awareness and
inclination of 3.101784 dentistry, allied knowledge and attitude than other
healthcare health, and attitudes toward it.  disciplines. The study
students towards public health participants suggested
IPE: A cross- faculty training
sectional study in
Saudi Arabia
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Title Author /DOI Year Sample WACTE L Objectives Major findings

and tool
Assessment of Bashatah 2023 Nursing students Quantitative To assess the The participants with
nursing https://doi.org/1 Survey /RIPLS perceptions of IPE previous knowledge of
undergraduates’ 0.3389/fpubh.20 among Nursing IPE scored significantly
perceptions of 22.1030863 students in Saudi better than those
Interprofessional Arabia. without any precious
learning: A cross- information about IPE.
sectional study
Medical students’  Alghamdi et al. 2023 Medical Students Quantitative To assess medical Students agreed that IPE

perception of IPE: https://doi.ore/1

A cross-sectional 9 7759/cureus.50
study 501

students' improves their
perceptions of IPE communication and

Survey /RIPLS

at Taibah collaboration towards

University in Saudi better patient care and

Arabia. understanding of clinical
problems.

In 2020, a study among pharmacy and clinical nutrition
students used a pre-post workshop survey, revealing
improved case-solving abilities when working in teams
compared to individually (Almazrou & Alaujan, 2022).
However, awareness of roles and responsibilities
remained low.

Further supporting these findings, a 2023 study
involving students from various health disciplines,
including medicine, nursing, dentistry, allied health,
and public health, reported that all participants valued
the introduction of IPE in the curriculum (Makeen et al.,
2023. Participants suggested faculty training for
effective IPE implementation. A study conducted
among medical students at Taibah University found
that most participants had a positive attitude towards
IPE, with 87.7% strongly agreeing that learning with
peers from other disciplines enhances their
effectiveness as team members (Alghamdi et al., 2023).
Similar results were observed in a study on nursing
students from three different universities, where 80.4%
agreed that interprofessional learning would help them
become more effective members of a healthcare team
(Bashatah, 2023).

Discussion

The “Crossing the Quality Chasm” report by the
Institute of Medicine (IOM) recommends that
healthcare delivery be safe, effective, patient-centred,
timely, efficient, and equitable (IOM, 2001; Epstein &
Street, 2011; Epstein et al., 2010). Achieving these
recommendations requires healthcare team members
to work collaboratively, one approach being the
integration of IPE in healthcare training (Epstein &
Street, 2011). Various organisations have highlighted
the potential benefits of IPE, including improved
healthcare outcomes for elderly populations, outcome-

Pharmacy Education 25(1) 311 - 321

orientated resource allocation (especially in low-
resource settings), improved teamwork among various
healthcare team members, enhanced quality of patient
care, and reduced likelihood of medication errors
(Buring et al, 2009; WHO, 2010; Committee on
Measuring the Impact of Interprofessional Education
on Collaborative Practice and Patient Outcomes et al.,
2016). Despite these potential benefits, healthcare
students often receive profession-specific education
and training, with limited opportunities to interact with
other healthcare students in their course of education
outside of clinical training or internships (van Diggele et
al., 2020).

The earliest literature on IPE identified in this
systematic review was published between 2015 and
2016 (Khan et al., 2015; Fallath et al., 2015; Al-Eisa et
al.,2016; Al-Qahtani et al., 2016). During this period,
studies assessed the knowledge and perceptions of
healthcare students, interns, and residents regarding
interprofessional education (IPE) using a quantitative
approach. These studies reported that residents had
better knowledge and perceptions, likely due to their
real-life practice exposure during internships.
Additionally, prior participation in academic workshops
or training was associated with improved perceptions
and knowledge of IPE (Fallatah et al., 2015; Khan et al.,
2015; Al-Eisa et al., 2016; Al-Qahtani et al., 2016).

There was no consistent pattern regarding comparative
knowledge and perceptions among different
healthcare students. However, pharmacy and nursing
students demonstrated better knowledge,
perceptions, and readiness for IPE than other students.
Male students also had a better perception of IPE than
females, although the studies did not provide any
specific reason for this gender difference. Academic
levels or grades did not influence students’ perceptions
(Fallath et al., 2015; Khan et al., 2015; Al-Eisa et al,,
2016; Al-Qahtani et al., 2016). A study in South Korea
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reported varying degrees of awareness about IPE
among healthcare students, identifying
interprofessional communication as the most
important skill for IPE (Yune et al., 2020). In contrast, an
observational cross-sectional study in Indonesia found
that perceptions of IPE were similar across all
healthcare disciplines (Orbayinah & Utami, 2015). Only
one article within this timeframe measured healthcare
faculty attitudes towards IPE using the Readiness for
Interprofessional Learning Scale (RIPLS) (Al-Qahtani et
al., 2016). Older and more experienced faculty scored
better on RIPLS and acknowledged IPE as a valuable
strategy to improve interprofessional communication
skills and overall healthcare delivery. They also
perceived IPE as essential for enhancing effective
teamwork among multidisciplinary personnel in a
shared healthcare environment.

The next bracket of literature was published between
2019 and 2021 (AlAhmari, 2019, Alzamil & Meo, 2020;
Bashatah, 2020, Ogbaghebriel & AlZeer, 2021). These
studies explored not only knowledge and perceptions
but also the readiness of medical students for IPE.
However, only two articles focused on pharmacy
students, and none examined the attitudes or
willingness of faculty members and health
practitioners. Additionally, no study reported the
implementation of IPE in the curriculum of any
healthcare academic institution in the kingdom. All
these studies used RIPLS to collect their responses,
showing that sociodemographic variables, such as age,
gender, year or level of study, GPA, and awareness of
the RIPLS questionnaire, were consistent across
studies. The sample size varied considerably, ranging
from 48 to 440. Interestingly, all these studies reported
a high RIPLS score and a negative score regarding role
identity among different health professions, suggesting
that healthcare students’ understanding of other
health professionals’ roles needs to be improved
through a well-designed IPE curriculum. These studies
also reported a high level of readiness among
healthcare students for interprofessional learning
activities and collaboration during their internships and
professional practice. Compared to the earlier
literature (2015-2016), this group of studies found no
difference in the perceptions, knowledge, or readiness
among healthcare students of different academic
levels. This shift may be due to the COVID-19 pandemic,
which enabled healthcare practitioners to collaborate
more closely. The pandemic also broadened the
perspectives of healthcare professionals, interns, and
students on interprofessional activities and the
importance of fostering a culture of cooperation and
support among healthcare team members (Donnelly et
al., 2021; Gill et al., 2022; Jordan et al., 2022). These
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studies further highlighted the recognition of
healthcare workers for a sustainable workforce.

One study (Bashatah, 2020) identified IEPS as the most
used scale for measuring attitudes towards IPE and IPC,
as previously reported (McFadyen et al., 2007; Herge et
al., 2016; Bonello et al., 2018; Williams et al., 2018). It
used a pre-workshop and post-workshop evaluation to
determine faculty and teaching staff attitudes towards
IPE at King Saud University using the Interdisciplinary
Education Perception Scale (IEPS). A presurvey using
IEPS was administered, followed by a workshop that
covered IPE and IPC fundamental concepts and
strategies for curriculum development. Participants
had positive attitudes towards IPC in both pre-
workshop and post-workshop. However, their attitudes
regarding the need to improve teaching competence
for IPE and IPC implementation improved post-
workshop (Bashatah, 2023). Overall, this study
highlighted the importance of institutional support for
designing and implementing IPE and IPC. It also
reinforced previous findings that workshops and
professional development programmes can enhance
faculty perceptions and readiness for IPE and IPC
(Giordano et al., 2012; Grymonpre, 2016).

Only one article on IPE was published in 2022
(Almazrou & Alaujan, 2022). This study described a one-
day interprofessional workshop organised for
pharmacy and clinical nutrition students, during which
participants took a pre-quiz and attended a lecture
about food-drug interactions. Following the lecture,
they worked in teams to solve case scenarios in a
simulated environment resembling their professional
practice. After the workshop, they completed the RIPLS
to assess their attitudes towards interprofessional
learning. Consistent with previous studies, this
research reported positive attitudes and high readiness
for IPE. However, participants needed further
understanding of the roles and responsibilities of each
healthcare member in their professional practice, as
reported in earlier studies (Homeyer et al., 2018;
Spaulding et al, 2021). Previous studies also
recommended adding faculty training and simulation-
based activities, including professional role exchange,
to traditional IPE sessions to enhance IPE (MacDonald
et al., 2010; O'Keefe et al., 2017; Smith et al., 2018).

The next group of reviewed articles was published in
2023. These studies measured the perceptions and
attitudes of healthcare students and teaching staff.
However, none reported the implementation of IPE
activities in the curriculum or their impact on
interprofessional practice.

Two studies published in 2023 used RIPLS to measure
the perception and readiness of medical and nursing
students towards IPE (Bashatah et al., 2020; Alghamdi
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etal., 2023). Both studies reported favourable attitudes
and willingness towards interprofessional education.
Furthermore, they highlighted the perception among
medical students that integrating IPE into academic
coursework and internship programmes could enhance
interpersonal skills, particularly interprofessional
communication, and influence the attitudes of
stakeholders, including educational institutions,
teaching faculty, preceptors, and students, towards
IPE. Consistent with international research, these
findings reinforce the potential of IPE, interprofessional
communication, and collaborative training to enhance
healthcare standards (Cleary et al., 2019; Schot et al.,
2020; Fox et al., 2021).

In another study published in 2023 (Makeen et al,
2023), the authors developed and validated their
questionnaire before administering it to healthcare
students. It was the only study that explored students’
perspectives on the growth and implementation of IPE
within their institutions. Similar to previous studies, it
also examined the knowledge and perceptions of IPE.
The findings indicated that participation in various
interdisciplinary events such as conferences,
workshops, and seminars improved students’
knowledge and attitudes towards IPE. However, a
notable and unique finding was that some students
perceived IPE as overly complex and believed it should
not be implemented. At the time of this study, IPE had
still not been integrated into the curriculum. Instead,
institutions organised interdisciplinary workshops
where healthcare students could communicate and
collaborate with peers from other disciplines. The study
participants strongly favoured a curriculum design that
includes IPE to facilitate interaction, coordination, and
communication among healthcare students.
Additionally, students emphasised the need for faculty,
instructors, and preceptors to undergo professional
development for effective IPE implementation, aligning
with recommendations from previous studies (Silver et
al., 2017; Silva et al., 2022; Bogossian et al., 2023).

The establishment and implementation of IPE in Saudi
Arabia remain slow and fragmented. While the
literature documents a positive response towards IPE,
there is no evidence of its incorporation into curricula.
Several factors, including the cultural context,
institutional approaches and perceptions, staff and
faculty training, logistical and financial issues, and the
lack of a competency framework, contribute to this
shortcoming (Alqutaibi et al., 2024).

Limitations

The study has several limitations, including the
exclusion of qualitative studies and systematic reviews.
Fewer articles were published specifically on IPE,
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resulting in a total of only studies, with no publications
in 2017 and 2018. A meta-analysis was not performed
to compare the results of these studies.

Recommendations

The findings from this systematic review of the
chronological evolution of IPE in KSA highlight the need
for involving all relevant stakeholders, including the
Ministry of Health, the Ministry of Education,
educational institutions, healthcare providers, and
industries, in the establishment and implementation of
IPE in Saudi Arabia. A sustainable workforce should be
prepared to conduct IPE in academic institutions. A
multi-stakeholder task force should also be created to
design a national competency-based IPE curriculum,
ensuring uniform national outcomes that contribute to
improved healthcare outcomes. Academic institutions
should also initiate a pilot IPE programme to assess
their preparedness for a fully implemented IPE
curriculum. The results of these pilot programmes
should be statistically presented to demonstrate their
effectiveness, particularly in enhancing patient-centred
healthcare.

Conclusion

This systematic review outlines the scarcity of literature
on interprofessional education (IPE) in the Kingdom of
Saudi Arabia and the limited information on the
development and implementation of IPE. The available
studies  primarily evaluated the knowledge,
perceptions, attitudes, and readiness of healthcare
students and teaching staff towards IPE. However, they
did not assess the readiness of clinical preceptors or the
perceptions and attitudes of curriculum development
committee members and higher management within
educational institutions (universities/colleges) and
healthcare facilities (primary, secondary, or tertiary).
These studies did not examine whether existing faculty
in academic institutions can teach an IPE-based
curriculum or if specially trained teaching staff are
needed. The barriers identified included challenges in
implementing IPE, measuring its effectiveness, and
ensuring the availability of trained faculty and
preceptors.

Conflict of interest

The authors declare no conflict of interest.

318



Banu et al.

Source of funding

The authors did not receive any funding.

References

AlAhmari, M. D. (2019). Interprofessional education: Saudi
health students’ attitudes toward shared learning. Advances
in Medical Education and Practice, 10, 1061-1067.
https://doi.org/10.2147/AMEP.S226477

Al-Eisa, E., Alderaa, A., AlSayyad, A., AlHosawi, F., AlAmoudi,
S., AlTaib, S., Mahmoud, S., AlGhanim, T., Alghadir, A., &
Anwer, S. (2016). The perceptions and readiness toward
interprofessional education among female undergraduate
health-care students at King Saud University. Journal of
Physical Therapy Science, 28(4), 1142—-1146.
https://doi.org/10.1589/jpts.28.1142

Alghamdi, K. J., Aljohani, R. M., Khurmi, R. A., Alrehaili, J. A,
Alrehaili, Y. M., Allam, R. E., & Aljohani, A. R. (2023). Medical
students’ perception of interprofessional education: A cross-
sectional study. Cureus, 15(12), e50501.
https://doi.org/10.7759/cureus.50501

Almalki, M., Fitzgerald, G., & Clark, M. (2011). Health care
system in Saudi Arabia: An overview. Eastern Mediterranean
Health Journal, 17(10), 784-793.
https://doi.org/10.26719/2011.17.10.784

Almazrou, S. H., & Alaujan, S. S. (2022). Knowledge and
readiness for interprofessional learning among pharmacy
and clinical nutrition students at King Saud University.
Journal of Multidisciplinary Healthcare, 15, 1965-1970.
https://doi.org/10.2147/JMDH.S360608

Al-Qahtani, M. F., & Guraya, S. Y. (2016). Measuring the
attitudes of healthcare faculty members towards
interprofessional education in KSA. Journal of Taibah
University Medical Sciences, 11(6), 586—593.
https://doi.org/10.1016/j.jtumed.2016.10.001

Alqutaibi, A. Y., Awad, R., Rahhal, M. M., & Zafar, M. S.
(2024). Interprofessional education in Saudi Arabia: A call to
action. European Journal of Dentistry, 18(04), 963-964
https://doi.org/10.1055/s-0044-1788321

AlRuthia, Y., Bashatah, A., Batis, A. A., Alradhi, S. A.,
Almohammed, 0., Sales, I., Kalagi, N., Alharbi, M. K.,
Alghadeer, S., Mobrad, A. B., Albaker, A. M., & Asiri, Y.
(2023). Exploring the opportunities and challenges to
implementing interprofessional education in Saudi Arabia: a
qualitative study among faculty. Journal of Interprofessional
Care, 37(1), 47-57.
https://doi.org/10.1080/13561820.2021.2004097

Alzamil, H., & Meo, S. A. (2020). Medical students’ readiness
and perceptions about interprofessional education: A cross

sectional study. Pakistan Journal of Medical Sciences, 36(4),

693. https://doi.org/10.12669/pims.36.4.2214

Andermann, A. (2016). Taking action on the social
determinants of health in clinical practice: A framework for
health professionals. Canadian Medical Association Journal,
188(17-18), E474—E483.
https://doi.org/10.1503/cmaj.160177

Pharmacy Education 25(1) 311 - 321

Chronological stature of IPE in Saudi Arabia

Asmri, M. A., Almalki, M. J., Fitzgerald, G., & Clark, M.
(2020). The public health care system and primary care
services in Saudi Arabia: a system in transition. Eastern
Mediterranean Health Journal, 26(4), 468—476.
https://doi.org/10.26719/emhj.19.049

Bashatah, A. S., Al-Ahmary, K. A., Al Arifi, M., Asiri, Y. A.,
AlRuthia, Y., Metwally, A. S., King, C. A., & Williams, B.
(2020). Interprofessional cooperation: An interventional
study among Saudi healthcare teaching staff at King Saud
University. Journal of Multidisciplinary Healthcare, 13,
1537c1544. https://doi.org/10.2147/JMDH.5279092

Bashatah, A. S. (2023). Assessment of nursing
undergraduate's perceptions of Interprofessional learning: A
cross-sectional study. Frontiers in Public Health, 10,
1030863. https://doi.org/10.3389/fpubh.2022.1030863

Committee on Measuring the Impact of Interprofessional
Education on Collaborative Practice and Patient Outcomes,
Board on Global Health, & Institute of Medicine. (2016).
Measuring the impact of interprofessional education on
collaborative practice and patient outcomes. National
Academies Press (US).
https://www.ncbi.nIm.nih.gov/books/NBK338360/

Bogossian, F., New, K., George, K., Barr, N., Dodd, N.,
Hamilton, A. L., Nash, G., Masters, N., Pelly, F., Reid, C.,
Shakhovskoy, R., & Taylor, J. (2023). The implementation of
interprofessional education: A scoping review. Advances in
Health Sciences Education: Theory and Practice, 28(1), 243—
277. https://doi.org/10.1007/s10459-022-10128-4

Bonello, M., Morris, J., & Azzopardi Muscat, N. (2018). The
role of national culture in shaping health workforce
collaboration: Lessons learned from a case study on
attitudes to interprofessional education in Malta. Health
Policy (Amsterdam, Netherlands), 122(10), 1063—-1069.
https://doi.org/10.1016/j.healthpol.2018.06.013

Bridges, D. R., Davidson, R. A., Odegard, P. S., Maki, I. V., &
Tomkowiak, J. (2011). Interprofessional collaboration: Three
best practice models of interprofessional education.
Medical Education Online, 16, 1.
https://doi.org/10.3402/meo0.v16i0.6035

Buring, S. M., Bhushan, A., Brazeau, G., Conway, S., Hansen,
L., & Westberg, S. (2009). Keys to successful implementation
of interprofessional education: Learning location, faculty
development, and curricular themes. American Journal of
Pharmaceutical Education, 73(4), 60.
https://doi.org/10.5688/aj730460

Cleary, M., RN, PhD, Foong, A., RN, PhD, C.Psychol,
Kornhaber, R., RN, PhD, McLean, L., BA, MBBS (Hons),
FRANZCP, PhD, Dip Psychodynamic Psychotherapy, Cert
ATP, & Visentin, D. C., PhD (2019). Interprofessional
collaborations for improved health care. Issues in Mental
Health Nursing, 40(12), 1045-1048.
https://doi.org/10.1080/01612840.2019.1655367

Darlow, B., Coleman, K., McKinlay, E., Donovan, S.,
Beckingsale, L., Gray, B., Neser, H., Perry, M., Stanley, J., &
Pullon, S. (2015). The positive impact of interprofessional
education: a controlled trial to evaluate a programme for
health professional students. BMC Medical Education, 15,
98. https://doi.org/10.1186/s12909-015-0385-3

319


https://doi.org/10.2147/AMEP.S226477
https://doi.org/10.1589/jpts.28.1142
https://doi.org/10.7759/cureus.50501
https://doi.org/10.26719/2011.17.10.784
https://doi.org/10.2147/JMDH.S360608
https://doi.org/10.1016/j.jtumed.2016.10.001
https://doi.org/10.1055/s-0044-1788321
https://doi.org/10.1080/13561820.2021.2004097
https://doi.org/10.12669/pjms.36.4.2214
https://doi.org/10.1503/cmaj.160177
https://doi.org/10.26719/emhj.19.049
https://doi.org/10.2147/JMDH.S279092
https://doi.org/10.3389/fpubh.2022.1030863
https://www.ncbi.nlm.nih.gov/books/NBK338360/
https://doi.org/10.1007/s10459-022-10128-4
https://doi.org/10.1016/j.healthpol.2018.06.013
https://doi.org/10.3402/meo.v16i0.6035
https://doi.org/10.5688/aj730460
https://doi.org/10.1080/01612840.2019.1655367
https://doi.org/10.1186/s12909-015-0385-3

Banu et al.

Donnelly, C., Ashcroft, R., Bobbette, N., Mills, C., Mofina, A.,
Tran, T., Vader, K., Williams, A, Gill, S., & Miller, J. (2021).
Interprofessional primary care during COVID-19: A survey of
the provider perspective. BMC Family Practice, 22(1), 31.
https://doi.org/10.1186/s12875-020-01366-9

Engel, J., Prentice, D., & Taplay, K. (2017). A power
experience: A phenomenological study of interprofessional
education. Journal of Professional Nursing, 33(3), 204-211.
https://doi.org/10.1016/j.profnurs.2016.08.012

Epstein, R. M., & Street, R. L., Jr (2011). The values and value
of patient-centered care. Annals of Family Medicine, 9(2),
100-103. https://doi.org/10.1370/afm.1239

Epstein, R. M., Fiscella, K., Lesser, C. S., & Stange, K. C.
(2010). Why the nation needs a policy push on patient-
centered health care. Health Affairs (Project Hope), 29(8),
1489-1495. https://doi.org/10.1377/hlthaff.2009.0888

Fallatah, H. I. (2016). Introducing inter-professional
education in curricula of Saudi health science schools: an
educational projection of Saudi Vision 2030. Journal of
Taibah University Medical Sciences, 11(6), 520-525.
https://doi.org/10.1016/j.jtumed.2016.10.008

Fallatah, H. I., Jabbad, R., & Fallatah, H. K. (2015).
Interprofessional education as a need: the perception of
medical, nursing students and graduates of medical college
at King Abdulaziz University. Creative Education, 6(2), 248—
254, https://doi.org/10.4236/ce.2015.62023

Fox, S., Gaboury, I., Chiocchio, F., & Vachon, B. (2021).
Communication and interprofessional collaboration in
primary care: From ideal to reality in practice. Health
Communication, 36(2), 125-135.
https://doi.org/10.1080/10410236.2019.1666499

Gill, S., Ashcroft, R., Donnelly, C., Lam, S., Mehta, K.,
Kourgiantakis, T., Adamson, K., Verrilli, D., Dolovich, L.,
Kirvan, A., Sur, D., Dancey, M., & Brown, J. B. (2022).
Collaboration in interprofessional primary care teams during
the COVID-19 pandemic. International Journal of Integrated
Care (1JIC), 22, 87. https://doi.org/10.5334/ijic.ICIC21214

Giordano, C., Umland, E., & Lyons, K. J. (2012). Attitudes of
faculty and students in medicine and the health professions
toward interprofessional education. Journal of Allied Health,
41(1), 21-25. https://pubmed.ncbi.nim.nih.gov/22544404

Global Forum on Innovation in Health Professional
Education, Board on Global Health, & Institute of Medicine.
(2013). Interprofessional education for collaboration:
Learning how to improve health from interprofessional
models across the continuum of education to practice:
Workshop summary. National Academies Press (US).
https://doi.org/10.17226/13486

Grymonpre, R. E. (2016). Faculty development in
interprofessional education (IPE): Reflections from an IPE
coordinator. Journal of Taibah University Medical Sciences,
11(6), 510-519.
https://doi.org/10.1016/j.jtumed.2016.10.006

Herge, E. A., Hewston, L. A., Umland, E., & Johnson, L.
(2016). Developing and evaluating teamwork skills using an
interprofessional simulated discharge planning meeting.
https://idc.jefferson.edu/cgi/viewcontent.cgi?article=1076&

context=jcipeconference

Pharmacy Education 25(1) 311 - 321

Chronological stature of IPE in Saudi Arabia

Homeyer, S., Hoffmann, W., Hingst, P., Oppermann, R. F., &
Dreier-Wolfgramm, A. (2018). Effects of interprofessional
education for medical and nursing students: Enablers,
barriers and expectations for optimizing future
interprofessional collaboration—a qualitative study. BMC
Nursing, 17, 1-10. https://doi.org/10.1186/s12912-018-
0279-x

Institute of Medicine (IOM) (US) Committee on Quality of
Health Care in America. (2001). Crossing the quality Chasm:
A new health system for the 21st century. National
Academies Press (US). https://doi.org/10.17226/10027

Jordan, S. R., Connors, S. C., & Mastalerz, K. A. (2022).
Frontline healthcare workers' perspectives on
interprofessional teamwork during COVID-19. Journal of
Interprofessional Education & Practice, 29, 100550.
https://doi.org/10.1016/j.xjep.2022.100550

Khan, T. M., Emeka, P. M., Aljadhey, H., & Haseeb, A. (2015).
Study investigating pharmacy students’ interprofessional
perceptions toward the pharmacy profession in Saudi
Arabia. Currents in Pharmacy Teaching and Learning, 7(1),
62-69. https://doi.org/10.1016/j.cptl.2014.09.019

Kirch, D. G., & Ast, C. (2015). Interprofessionalism:
Educating to meet patient needs. Anatomical Sciences
Education, 8(4), 296—298. https://doi.org/10.1002/ase.1504

MacDonald, M. B., Bally, J. M., Ferguson, L. M., Lee Murray,
B., Fowler-Kerry, S. E., & Anonson, J. M. (2010). Knowledge
of the professional role of others: a key interprofessional
competency. Nurse Education in Practice, 10(4), 238-242.
https://doi.org/10.1016/j.nepr.2009.11.012

Madisa, M., Filmalter, C. J., & Heyns, T. (2023).
Considerations for promoting the implementation of work-
based interprofessional education programmes: A scoping
review. Nurse Education Today, 120, 105617.
https://doi.org/10.1016/j.nedt.2022.105617

Makeen, H. A., Meraya, A. M., Algahtani, S. S., Hendi, A.,
Menachery, S. J., Alam, N., Banji, D., Baniji, O. J. F., Sadili, A.
E. Y., Hadi Daghriri, S., & Alameer, E. A. (2023). Exploring the
awareness, attitude, and inclination of healthcare students
towards interprofessional education: A cross-sectional study
in Saudi Arabia. Saudi Pharmaceutical Journal, 31(10),
101784. https://doi.org/10.1016/].jsps.2023.101784

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

McFadyen, A. K., Maclaren, W. M., & Webster, V. S. (2007).
The Interdisciplinary Education Perception Scale (IEPS): An
alternative remodelled sub-scale structure and its reliability.
Journal of Interprofessional Care, 21(4), 433-443.
https://doi.org/10.1080/13561820701352531

Ogbaghebriel, A. A. J., & AlZeer, R. (2021). Perceptions of
pharmacy and other health professional students toward
interprofessional education. Indian Journal of
Pharmaceutical Education and Research, 55(3), 916-923.
https://doi.org/10.5530/ijper.55.3.166

320


https://doi.org/10.1186/s12875-020-01366-9
https://doi.org/10.1016/j.profnurs.2016.08.012
https://doi.org/10.1370/afm.1239
https://doi.org/10.1377/hlthaff.2009.0888
https://doi.org/10.1016/j.jtumed.2016.10.008
https://doi.org/10.4236/ce.2015.62023
https://doi.org/10.1080/10410236.2019.1666499
https://doi.org/10.5334/ijic.ICIC21214
https://pubmed.ncbi.nlm.nih.gov/22544404
https://doi.org/10.17226/13486
https://doi.org/10.1016/j.jtumed.2016.10.006
https://jdc.jefferson.edu/cgi/viewcontent.cgi?article=1076&context=jcipeconference
https://jdc.jefferson.edu/cgi/viewcontent.cgi?article=1076&context=jcipeconference
https://doi.org/10.1186/s12912-018-0279-x
https://doi.org/10.1186/s12912-018-0279-x
https://doi.org/10.17226/10027
https://doi.org/10.1016/j.xjep.2022.100550
https://doi.org/10.1016/j.cptl.2014.09.019
https://doi.org/10.1002/ase.1504
https://doi.org/10.1016/j.nepr.2009.11.012
https://doi.org/10.1016/j.nedt.2022.105617
https://doi.org/10.1016/j.jsps.2023.101784
https://doi.org/10.1016/j.nedt.2020.104568
https://doi.org/10.1080/13561820701352531
https://doi.org/10.5530/ijper.55.3.166

Banu et al.

O'Keefe, M., Henderson, A., & Chick, R. (2017). Defining a
set of common interprofessional learning competencies for
health profession students. Medical Teacher, 39(5), 463—
468. https://doi.org/10.1080/0142159X.2017.1300246

Orbayinah, S., & Utami, L. P. (2015). Impact of
interprofessional education on collaboration attitudes
among the student of medical faculty and health sciences
Universitas Muhammadiyah Yogyakarta. Journal of Health,
Medicine and Nursing, 17(0), 97.
https://iiste.org/Journals/index.php/JHMN/article/view/253

84

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, .,
Hoffmann, T. C., Mulrow, C. D., Shamseer, L., Tetzlaff, J. M.,
Akl, E. A, Brennan, S. E., Chou, R., Glanville, J., Grimshaw, J.
M., Hrébjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-
Wilson, E., McDonald, S., McGuinness, L. A., ... Moher, D.
(2021). The PRISMA 2020 statement: An updated guideline
for reporting systematic reviews. International Journal of
Surgery (London, England), 88, 105906.
https://doi.org/10.1016/].ijsu.2021.105906

Reeves, S. (2016). Why we need interprofessional education
to improve the delivery of safe and effective care. Interface,
20, 185-197. https://doi.org/10.1590/1807-57622014.0092

Reid, A. M., Fielden, S. A., Holt, J., MacLean, J., & Quinton,
N. D. (2018). Learning from interprofessional education: A
cautionary tale. Nurse Education Today, 69, 128-133.
https://doi.org/10.1016/j.nedt.2018.07.004

Rodrigues da Silva Noll Gongalves, J., Noll Gongalves, R., da
Rosa, S. V., Schaia Rocha Orsi, J., Moysés, S. J., & lani
Werneck, R. (2021). Impact of interprofessional education
on the teaching and learning of higher education students:
A systematic review. Nurse Education in Practice, 56,
103212. https://doi.org/10.1016/j.nepr.2021.103212

Saragih, I. D., Arna Uly Tarihoran, D.E.T., Sharma, S., & Chou,
F. H. (2023). A systematic review and meta-analysis of
outcomes of interprofessional education for healthcare
students from seven countries. Nurse Education in Practice,
71, 103683. https://doi.org/10.1016/j.nepr.2023.103683

Saudi Vision 2030. (2016). Saudi vision 2030. Retrieved
from https://www.vision2030.gov.sa

Schot, E., Tummers, L., & Noordegraaf, M. (2020). Working
on working together. A systematic review on how
healthcare professionals contribute to interprofessional
collaboration. Journal of Interprofessional Care, 34(3), 332—
342, https://doi.org/10.1080/13561820.2019.1636007

Silva, J. A. M. D., Viana da Costa, M., Mininel, V. A., Rossit, R.
A.S., & Xyrichis, A. (2022). The effectiveness of faculty
development activities for interprofessional education: A
systematic review protocol. Journal of Interprofessional
Care, 36(4), 630—633.
https://doi.org/10.1080/13561820.2021.1929105

Silver, I. L., & Leslie, K. (2017). Faculty development for
continuing interprofessional education and collaborative
practice. The Journal of Continuing Education in the Health
Professions, 37(4), 262—-267.
https://doi.org/10.1097/CEH.0000000000000178

Smith, T., Fowler-Davis, S., Nancarrow, S., Ariss, S. M. B., &
Enderby, P. (2018). Leadership in interprofessional health

Pharmacy Education 25(1) 311 - 321

Chronological stature of IPE in Saudi Arabia

and social care teams: a literature review. Leadership in
Health Services (Bradford, England), 31(4), 452—-467.
https://doi.org/10.1108/LHS-06-2016-0026

Spaulding, E. M., Marvel, F. A, Jacob, E., Rahman, A.,
Hansen, B. R., Hanyok, L. A., Martin, S. S., & Han, H. R.
(2021). Interprofessional education and collaboration
among healthcare students and professionals: a systematic
review and call for action. Journal of Interprofessional Care,
35(4), 612-621.
https://doi.org/10.1080/13561820.2019.1697214

Stadick, J. L. (2020). The relationship between
interprofessional education and health care professional's
attitudes towards teamwork and interprofessional
collaborative competencies. Journal of Interprofessional
Education & Practice, 19, 100320.
https://doi.org/10.1016/j.xjep.2020.100320

Telmesani, A., Zaini, R. G., & Ghazi, H. 0. (2011). Medical
education in Saudi Arabia: A review of recent developments
and future challenges. Eastern Mediterranean Health
Journal, 17(8), 703-707.
https://applications.emro.who.int/emhj/V17/08/17 8 2011

0703 _0707.pdf

van Diggele, C.,Roberts, C.,Burgess, A., & Mellis, C. (2020).
Interprofessional education: Tips for design and
implementation. BMC Medical Education, 20(Suppl 2), 455.
https://doi.org/10.1186/s12909-020-02286-z

WHO (World Health Organization). (2010). Framework for
action on interprofessional education and collaborative
practice.
http://www.who.int/hrh/resources/framework_action/en/i
ndex.html

Williams, B., Lynch, M., Olaussen, A., Lachmann, H., Kalén,
S., & Ponzer, S. (2018). Translation and psychometric
evaluation of the Swedish version of the Interdisciplinary
Education Perception Scale. Journal of Interprofessional
Care, 32(1), 63-68.
https://doi.org/10.1080/13561820.2017.1381077

Yune, S. J., Park, K. H., Min, Y. H., & Ji, E. (2020). Perception
of interprofessional education and educational needs of
students in South Korea: A comparative study. PloS One,
15(12), e0243378.
https://doi.org/10.1371/journal.pone.0243378

321


https://doi.org/10.1080/0142159X.2017.1300246
https://iiste.org/Journals/index.php/JHMN/article/view/25384
https://iiste.org/Journals/index.php/JHMN/article/view/25384
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1590/1807-57622014.0092
https://doi.org/10.1016/j.nedt.2018.07.004
https://doi.org/10.1016/j.nepr.2021.103212
https://doi.org/10.1016/j.nepr.2023.103683
https://www.vision2030.gov.sa/
https://doi.org/10.1080/13561820.2019.1636007
https://doi.org/10.1080/13561820.2021.1929105
https://doi.org/10.1097/CEH.0000000000000178
https://doi.org/10.1108/LHS-06-2016-0026
https://doi.org/10.1080/13561820.2019.1697214
https://doi.org/10.1016/j.xjep.2020.100320
https://applications.emro.who.int/emhj/V17/08/17_8_2011_0703_0707.pdf
https://applications.emro.who.int/emhj/V17/08/17_8_2011_0703_0707.pdf
https://doi.org/10.1186/s12909-020-02286-z
http://www.who.int/hrh/resources/framework_action/en/index.html
http://www.who.int/hrh/resources/framework_action/en/index.html
https://doi.org/10.1080/13561820.2017.1381077
https://doi.org/10.1371/journal.pone.0243378

	Introduction
	Abstract
	Methods
	Study design
	Eligibility criteria
	Search strategy
	Data extraction and quality assessment of literature
	Data synthesis

	Results
	Discussion
	Limitations
	Recommendations

	Conclusion
	Conflict of interest
	Source of funding
	References

