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Abstract

Background: E-learning has emerged as a crucial method of education, extensively embraced by individuals aiming to improve
their skills. Providing empowerment courses in this field for facultymembers within a flexible learning framework can bolster the
effectiveness of education.
Methods: This research, which is applied, innovative, and technological, involves collecting quantitative and qualitative data.
By reviewing the literature, analyzing sample platforms, and conducting interviews with experts in e-learning and medicine, we
identified the educational elements and software features that meet user needs and preferences. A questionnaire, filled out by 30
professors from the Shahid Beheshti University of Medical Sciences, informed the development of the educational course. This
course, designed according to the Ashur model, focuses on identifying user interface characteristics for software environment
design and programming.
Results: The analysis showed that faculty members are familiar with design patterns but need more knowledge of software and
contentproduction tools. Thepreference forasynchronouscoursedeliveryandcontentpresented inwritten text, alongwithdiverse
formsof counselingandsupport (SMS,phonecalls, socialnetworks, andemail), emergedas significant for thedesignof theplatform
environment.
Conclusions: The faculty empowerment course, designedbasedon theAshurmodelwith considerations for learning environment
design, including user interface and user experience, has been prepared for programming and implementation on an appropriate
platform.
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1. Background

The swift growth of knowledge highlights the critical
importance of lifelong learning in education (1). In recent
years, there has been significant emphasis on enhancing
university environments, mainly through strategies and
factors for faculty development (2). University faculty
members are at the forefront of social and educational
advancement and play a pivotal role in empowerment (3).
Specialized training courses are practical tools for faculty
empowerment (4). Critical structural elements include
establishing a unit for educational development, centers
of excellence, and improving faculty members’ readiness
for e-learning. From a top-down approach, practical

strategies for faculty development encompass regular
discussions, workshops, financial support, incentives,
social learning,mentorship, seminars, reflective practices,
feedback mechanisms, and performance assessments (5).
Given the global shift towards integrating technology
in education, mobile phones have become critical due
to their accessibility and the availability of user-friendly
educational apps (6), highlighting the importance of
mobile technology in new theoretical and academic
research domains.

Mobile learning, a sophisticated subset of e-learning,
provides learners with easy and unrestricted access to
educational content (1, 7, 8). For the implementation
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of e-learning, establishing the necessary infrastructure,
faculty members’ mental preparedness, and developing
valid instructional patterns are crucial. Various
instructional design patterns, eachwith its unique impact
and applications, have been developed to emphasize the
creation of an appropriate learning environment (9). The
Ashur instructional design pattern, which highlights the
active involvement of learners in their education, is noted
for its effectiveness (10).

Therefore, given the benefits of e-learning and
its particular advantages in medical education, its
integration into university educational programs is
considered essential. Such integration proposes a blend
of conventional and e-learningmethods.

2. Objectives

This study aims to design a faculty empowerment
application for e-learning at Shahid Beheshti University of
Medical Sciences,markinga first in Iran. It underscores the
necessity of e-learning in the thirdmillennium, not just as
an alternative but as a vital component of education. This
research focuses on educational designers and planners,
aiming to take a step towards establishing the necessary
infrastructure and cultural framework for progressing
towards virtual education.

3. Methods

This study marks a pioneering and practical research
effort in the medical sciences field at Shahid Beheshti
University of Medical Sciences, covering all university
professors. The data collection process included a
thorough review of scientific texts, extraction of articles
from esteemed databases, and examination of course
syllabi, workshop programs, and similar materials
to identify internal and external study platforms.
Furthermore, interviews were conducted with experts
in electronic learning and medical education. A
questionnaire developed by the researchers was used to
evaluate faculty members’ educational needs and identify
preferences and features for the software environment.

The development of the educational course and the
specification of software application features proceeded
through the following distinct stages. During the initial
literature review stage, eight relevant articles were
examined from reputable databases, chosen based
on keywords, journal names, publication years, and
citation frequencies. These articles were then highlighted
according to the study’s objectives and organized by topic.

In evaluating workshops and empowerment courses,
assessments were carried out on the electronic learning

flash course at Shiraz University of Medical Sciences,
the advanced empowerment course for professors at
Tehran University of Medical Sciences, and the courses
on essential teaching skills, memory, and teaching peers
at Mah. These evaluations concentrated on educational
sections, teaching-learning methods, instructional
media, evaluation techniques, and electronic learning
platform presence features. Additionally, platforms for
educational and empowerment courses, educational
management software, and human resources training
and empowerment systems at universities inMazandaran,
Tabriz, Arak, and Mashhad were examined. International
platforms such as Google Classroom, Blackboard Learn,
and D2L Brightspace were also evaluated for graphical
features, user experience, menus, modules, portals,
interactive capabilities, accessibility, preferences, plug-in
options, and support levels.

In the second phase, interviews and consultations
with experts in electronic learning, medical education,
and software development were carried out. Utilizing
purposeful and snowball samplingmethods, 7 individuals
were chosen for interviews. These interviews included
2 in-person, 2 over the phone and 3 via email. In-person
sessions varied from 35 to 60 minutes, while phone
conversations were capped at 30 minutes, all conducted
with the participant’s consent for recording. The email
interviews were analyzed and organized into themes
covering multidisciplinary areas, electronic testing,
electronic learning principles, and content and learning
management systems. This process led to the creation of
a checklist aimed at identifying users’ educational needs,
requirements, and preferences concerning software
environment features. After receiving feedback and
endorsements from consultants, a questionnaire was
developed and reviewed for accuracy by 5 e-learning
and medical education experts, and its reliability was
confirmedwith a Cronbach’s alpha of 0.724.

This research involvedcreatinga51-itemquestionnaire
that included demographic information (5 questions),
needs assessment for course design (18 questions), and
user preferences for platform design (UI/UX) and content
(28 questions). Thirty faculty members from Shahid
Beheshti University of Medical Sciences, chosen based
on having at least 2 years of teaching experience and
proficiency in educational technologies, completed the
questionnaires online via the Porsline website. The
analysis of the data was conducted using SPSS software,
focusing on descriptive statistics such as mean, standard
deviation, frequency, and percentage.

The design of the empowerment course, informed
by the results of this study, adopts a multidisciplinary
approach and is delivered through a web and mobile
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application. The course objectives are conveyed through
narratives, textual PDFs, and multimedia content. The
learning methods are in line with the needs assessment
and principles of electronic learning. Moreover, the
software environment, including the graphical user
interface, is designed to reflect faculty preferences and the
findings of this research.

4. Results

Basedonthe findings froma final checklist comprising
44 items, a needs assessment questionnaire was
developed. Following approval from the supervisory
team, this questionnaire was utilized in the design of
the educational application (Table 1). The analysis of
the responses revealed that out of 30 academic board
members, 26 fully completed the researcher-designed
questionnaire. Of these respondents, 14 (53.8%) weremale,
and 12 (46.2%) were female. In terms of academic ranks, 11
(42.3%) were associate professors, 7 (26.9%) were assistant
professors, 7 (26.9%) were lecturers, and 1 (3.8%) was an
instructor. The range of facultymembers’ work experience
spanned from 3 to 33 years, with an average of 13.2 years.

Table 2 showcases the educational needs of faculty
members, emphasizing their familiarity with the
principles and foundations of electronic learning. The
highest level of familiarity was observed with models and
design patterns in electronic learning environments,
methods and techniques of teaching in electronic
learning, and electronic testing. On the contrary, the
least familiarity was noted with software and content
development tools, aswell aswithmultidisciplinary areas,
their production, and content and learning management
systems.

The results of the study highlight the preferences
of educators regarding the application environment, as
demonstrated through their yes-or-no responses about
UI/UX design. The preferences, in order of priority,
include the dissemination of educational content links,
clarification of the course’s specialized field, creation of a
wishlist, notification of conferences, pre-course awareness
assessment, storage of content in PDF or PowerPoint
format, display of course objectives, access to a digital
library, educational announcements, an FAQ section,
feedback on the course and app, display of personal
information,notifications fordailyprograms, anavigation
system for access to cultural-educational centers, content
filtering (most viewed, newest, most relevant), and access
to a personal website and email within the application.

The findings reveal that respondents display a strong
preference for consultation and support through the
application, favoring text messages (31%), social networks

(15%), phone calls (12%), and email (4%) for communication.
Additionally, half of the faculty members express a
preference for addressing their inquiries personally or
via email, while the other half prefer using discussion
forums in courses to post their questions. In terms
of course evaluation, a majority of 65.4% opt for ”all
options,” indicating a preference for a combination of
online and offline exams and class activities, whereas 15.4%
specifically choose online and offline exams.

When considering the mode of teaching delivery,
65% of respondents show a preference for asynchronous
teaching methods, in contrast to the 35% who favor
synchronous teaching. The analysis indicates that written
text (PDF) is the most preferred type of educational
content, with an average ranking of 1.96, whereas
gamification ranks lowest with an average ranking of
4.42.

Furthermore, a significant 88.5% of respondents (23
individuals) express an interest in having their academic
degrees displayed in their profile. Conversely, the least
interest is shown in displaying profile photos, with only
46.2% indicating such a preference.

Table 3 shows the professors’ priorities regarding the
essential features that should be considered in the design
of the application environment.

The design of an e-learning course application is
divided into two principal components: Instructional
design and user interface design. In this context,
the instructional design phase, guided by the Ashur
model, encompasses several steps: Identifying needs,
defining educational objectives, selecting course
topics and content, determining required media,
choosing teaching-learning methods, strategizing for
learner participation, and implementing formative and
summative assessments.

The identified needs encompass topics such as
the principles and concepts of e-learning, familiarity
with standards and learning tools, and recognizing
individual differences in e-learning. Based on these
needs, educational objectives are established, and course
topics and content are developed around principles of
e-learning, contemporary technologies, and professional
ethics in online education.

Various teaching and learning methods, including
assignments, discussions, final exams, and addressing
issues through online classes, are incorporated.
Additionally, student participation engagement programs
have been devised.

In theuser interface sectionof theapplication, features
like sharing educational links, providing information
on courses and conferences, downloading educational
materials, educational notification alerts, and content
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Table 1. Final Checklist of Educational and Software Features, Needs, Preferences, and Priorities

Educational Needs Software Requirements

Explore diverse e-learningmethods. Notifying the news in the specialized field as notification.

Familiarity with e-learning theories Viewing the course calendar

Getting to know the principles of e-learning Access to the digital library

Familiarity with e-learning standards Providing feedback from the course or program

Familiarity with contentmanagement systems and learningmanagement
systems

Connecting cultural-educational centers to the navigation system

Familiarity withmultimedia and their production Publication of educational content as a link

Familiarity with content authoring software and tools Access to your emails fromwithin the application andwebsite

Familiarity with tools and technologies in e-learning Receiving educational announcements as notifications

Getting to know the evaluation process and itsmethods in e-learning Filtered display of educational content (based on criteria such as the newest,
most visited, most relevant, etc.)

Familiarity with electronic tests (design, execution, and analysis) Ability to download and save educational files as PDF or PowerPoint

Familiarity with the process of designing an electronic learning
environment

Displaying professors’ information (name, education, resume, photo, contact
information)

Getting to know themodels and design patterns of electronic learning
environments

Notifying you of the nearest eLearning training courses or conferences related to
this field

Familiarity with individual differences and adaptive learning in electronic
learning

Giving a pre-test before starting each course

Getting to know the types of interactions in e-learning Having your favorite list and saving your favorite contents and courses in it

Getting to know the skills needed by professors and students Note-taking through the application

Getting to know the principles of professional ethics in e-learning Displaying frequently asked questions (FAQ) as a searchable (search bar)

Getting to knowhow to support the teacher and the learner in e-learning Displaying programs related to each day as notifications on the home page of the
app

Familiarity with teachingmethods and techniques in electronic learning Displaying information related to the educational goals of the courses

Providing content in the form of written texts, audio files, short clips, working
games, simulations

Communicate with your classmates through textmessages, voicemessages, and
videomessages.

Having these items in your personal profile: first and last name, educational
qualifications, position, work history, and photo. Displaying your university
profile information as QR.

filtering are highlighted.
Overall, this application is designed to be a

comprehensive and dynamic e-learning tool, utilizing the
Ashur model as the foundational guide for instructional
design.

5. Discussion

The survey results analysis concerning educational
needs shows that faculty members at Shahid Beheshti
University of Medical Sciences have the greatest
familiarity with models and design patterns in e-learning
environments. They are also well-acquainted with
e-learning teaching methods and techniques, as well
as with the design, implementation, and analysis of
electronic testing. The least familiarity was noted with

software and content development tools, underscoring
the necessity for specialized e-learning courses that focus
on these areas.

Reviewing the survey results for application design
priorities, faculty members highlight the importance of
publishing educational content through links, clarifying
the specialized area of each course, and listing favorite
topics. Conversely, features such as newsletters, access
to email and personal websites, and filtering educational
content rank lower in priority.

With an anticipation of future access through web
browsers, the application will be developed using
server-side coding architecture as a web service. By
employing technologies such as Adobe Flash, HTML,
JavaScript, CSS, jQuery, Ajax, PHP, and MySQL, the
application seeks to align with prior studies in e-learning
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Table 2. The Level of Familiarity of Professors with the Principles and Basics, Concepts, and other Features of E-Learning a

High
Familiarity

Medium
Familiarity

Low
Familiarity

Very little
Familiarity

No Need Total Average

The principles of e-learning 8 60 16 16 0 25 (100) 2.4 ± 0.85

Various electronic learning
methods

8.7 31.9 31.9 16 0 23 (100) 2.57 ± 0.82

Various e-learning theories 8.7% 56.5 21.6 4.3 0 23 (100) 2.39 ± 0.87

E-learning standards 8.7 34.8 52.2 4.3 0 23 (100) 2.52 ± 0.71

Contentmanagement
system and learning
management system

8.7 34.8 43.5 8.7 4.3 23 (100) 0.91 ± 2.65

Multimedia and its
production

4.3 31.9 30.4 21.7 4.3 23 (100) 2.83 ± 0.96

Content creation software
and tools

4.3 30.4 43.5 16 8.7 23 (100) 2.91 ± 0.97

Tools and technologies in
e-learning

8.7 48.7 30.4 8.7 4.3 23 (100) 2.52 ± 0.93

The evaluation process and
itsmethods in e-learning

17.4 34.8 31.9 4.3 4.3 23 (100) 2.43 ± 0.97

Electronic tests 27.3 36.3 36.3 9.1 0 22 (100) 2.18 ± 0.94

The level of familiarity with
the design process of the
e-learning environment

16 52 20 12 0 25 (100) 2.28 ± 0.87

The level of familiarity with
models and patterns of
designing electronic
learning environments

16 56 28 0 0 25 (100) 2.12 ± 0.65

Individual differences and
flexible learning

13 43.5 34.8 4.3 4.3 23 (100) 2.43 ± 0.92

The types of interactions in
e-learning

16.7 45.8 29.2 4.2 4.2 24 (100) 2.33 ± 0.94

The level of familiarity with
the skills needed by
professors and students for
optimal use of electronic
education

11.5 42.3 42.3 3.8 0 26 (100) 2.38 ± 0.74

The principles of
professional ethics in
e-learning

12 44 40 4 0 25 (100) 2.36 ± 0.74

The level of familiarity with
how to support the teacher
the learner in electronic
learning

16 36 48 0 0 25 (100) 2.32 ± 0.73

Teachingmethods and
techniques in electronic
learning

20 48 28 4 0 25 (100) 2.16 ± 0.78

a Values are expressed as No. (%) ormean ± SD.

that demonstrate positive impacts on enhancing the
quality of higher education.

The findings of this study align with those of Sarafrazi
et al., who explored the role of e-learning in enhancing
the quality of higher education. Their research indicated
that e-learning contributes to the improvement of higher
education quality (11). Similarly, Naderi et al., in their
study titled ”The impact of mobile-based learning on

time and place management, resource management
(search and planning), and student opinions on this
learning method,” found that mobile phone-based
course content delivery positively affects time and place
management, as well as resource management (search
and planning) among students (12). Furthermore, Alami
and Pashmforoush, in their research on ”Investigating the
use of computers, mobile phones, and culture in learning

J Med Edu. 2024; 23(1):e138849. 5
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Table 3. Prioritizing Professors’ Preferences

Application Feature The Percentage of Interest in
Embedding This Feature in the

Application Environment

Publication of educational
content in the formof links

100

Explanation of the specialized
field of each training course

100

Favorites list 100

Frequently Asked Questions 96.2

Pre-test tomeasure the level of
awareness

96.2

Information about upcoming
courses and conferences

96.2

Information related to
educational purposes

96.2

Ability to download educational
files in PDF and PowerPoint
format

96.2

Access to the digital library 95.8

Provide feedback from the
application course

95.5

Notification of educational
announcements

95.5

Ability to take notes 92

Calendar of daily programs 91.3

Announcement of daily plans 88.5

Display personal information 87.5

navigation 87

Educational content filtering 84

Ability to access personal email
andwebsite

82.6

News 69.2

English vocabulary,” demonstrated that language learners
whounderwent online training via computers andmobile
phones exhibited a superior ability to recall vocabulary
over extended periods (13). Chase et al., in their study
”Mobile learning inmedicine: Assessing student attitudes
and behaviors,” concluded that mobile-based learning
significantly influences student behaviors and learning
outcomes (14), a conclusion that is consistent with the
results of our study.

5.1. Research Limitations

The lack of cooperation from some professors in
completing the questionnaires due to time constraints
was one of the study’s limitations.

5.2. Conclusions

The study’s findings highlight the increasing and
evolving use of technology in education, introducing

innovative concepts and methods poised to significantly
boost the education sector. This research, which pioneers
the design of an educational application for faculty
members in medical sciences at a university, represents
the first initiative of its kind in the country. It aims
to emphasize the critical importance of continual
technology integration to enhance the teaching and
learning process, thereby laying the foundation for a
virtual culture. Positioned as a cultural platform, the
application equips academic members with user-friendly
and academically relevant features, ensuring swift and
easy access. It is recommended that the application design
be based on a credible e-learning model, identifying
and specifying the user interface features accordingly.
Collaborating with e-learning experts and academic
members is advisable for content development to boost
the effectiveness of empowerment programs. After a
pilot implementation, the final version of the application
should undergo evaluation, with necessary adjustments
made prior to a broader course integration.

5.3. Highlights

- The necessity of designing and implementing
universityprofessors’ empowermentcoursesonelectronic
and user-friendly platforms such asmobile application.

- The necessity of allocating part of the empowerment
courses to improve the ability of professors to use new
educational technologies.

- The necessity of using valid models of educational
design to design empowerment courses and to pay
attention to the needs, interests and preferences of users
for the design of a software platform.

5.4. Lay Summary

The use of technology and electronic educational
platforms such as applications due to their high flexibility,
user-friendliness and availability for holding university
professors’ empowerment courses is inevitable and
increasing, and for this purpose it is necessary to rely
on the model Valid educational design suitable for
such learning environments, the needs, interests and
preferences of users, both in terms of the design of the
course itself and the features of the software platform for
its implementation, should be given serious attention.

Acknowledgments

This article is the result of a section of the approved
thesis with the code IR.SBMU.SME.REC.1398.037 from
Shahid Beheshti University of Medical Sciences, derived
from the findings of research project number 4000480

6 J Med Edu. 2024; 23(1):e138849.



Khoshnoodifar M et al.

at the Strategic Research Center of Medical Sciences
(NASR). In the end, sincere appreciation is extended to all
institutions, individuals, and contributors who assisted
us in conducting this study.

Footnotes

Authors’ Contribution: M.K H.: Supervisor, designer,
and reviser; M.T.: Study concept, acquisition of data, and
analysis of data; H.R.: Revising themanuscript.

Conflict of Interests: There are no conflicts of interest
between the authors and any organization about this
study.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: IR.SBMU.SME.REC.1398.037.

Funding/Support: This study was supported in part
by grant 4000480 from the National Agency for Strategic
Research inMedical Education: https://nasrme.ac.ir.

References

1. Roshchupkin S, Marunevich O, Kolmakova V, Odaruyk I, Shalkov
D. E-learning and m-learning as tools for enhancing teaching
and learning in higher education: a case study of Russia. SHS
Web of Conferences. 2021;110:3007. https://doi.org/10.1051/shsconf/
202111003007.

2. Jan D. Influence of Empowerment on Teachers’ Organizational
Behaviors. Eur J Educ Res. 2019;8(2):617–31. https://doi.org/10.12973/eu-
jer.8.2.617.

3. Maleki M, Alizadeh M, Pezeshki A, Mafinezhad M. [Designing and
implementing educational empowerment programs for faculty
members: Challenges and solutions from the text’s perspective]. Dev
Med Educ. 2022;14(23):35–44. Persian.

4. Eslami N, Hosseini M, Makarem A, Gholami H. [A Survey on the Effect
of In-Service Training Courses on The Satisfaction, Educational, and
Assessment Skills of the Academic Staff of Mashhad University of

Medical Sciences]. J Mashhad Dent Sch. 2020;44(1):3–13. Persian. https:
//doi.org/10.22038/jmds.2020.37496.1777.

5. Shahalizadeh M, Hatami J, Fardanesh H, Talaee E. [Faculty
Instructional Development: A Systematic Review]. Educ Strateg
Med Sci. 2023;16(1):58–70.

6. Ramadiani R, Azainil A, Hidayanto AN, Khairina DM, Jundillah ML.
Teacher and student readiness using E-learning and M-learning. Bull
Elec Eng Inf. 2020;9(3):1176–82. https://doi.org/10.11591/eei.v9i3.2006.

7. Pensabe-Rodriguez A, Lopez-Dominguez E, Hernandez-Velazquez Y,
Dominguez-Isidro S, De-la-Calleja J. Context-aware mobile learning
system: Usability assessment based on a field study. Telem Inf.
2020;48:101346. https://doi.org/10.1016/j.tele.2020.101346.

8. Shan R, Sarkar S, Martin SS. Digital health technology and mobile
devices for the management of diabetes mellitus: state of the
art. Diabetologia. 2019;62(6):877–87. [PubMed ID: 30963188]. https://
doi.org/10.1007/s00125-019-4864-7.

9. Lei G. Influence of ASSURE model in enhancing educational
technology. Interact Learn Environ. 2023:1–17. https://doi.org/10.
1080/10494820.2023.2172047.

10. Khene ZE, Larcher A, Bernhard JC, Doumerc N, Ouzaid I, Capitanio
U, et al. External Validation of the ASSURE Model for Predicting
Oncological Outcomes After Resection of High-risk Renal
Cell Carcinoma (RESCUE Study: UroCCR 88). Eur Urol Open
Sci. 2021;33:89–93. [PubMed ID: 34661173]. [PubMed Central ID:
PMC8502703]. https://doi.org/10.1016/j.euros.2021.09.004.

11. Sarafrazi M, Ansari MS, Zamanianzadeh H. [E-learning and
e-education and its role in improving the quality of higher
education]. The fourth international conference onmodernmanagement,
accounting, economics, and banking techniques with a business growth
approach. 2020. Persian.

12. Naderi F, Ayati M, Akbari BM, Zare BM. Impact of mobile-based
education on time and place management study, Resource
management (effort and planning) and reviewing learners’ attitude
about this learning style. J Birjand Univ Med Sci. 2018;25:27–36.

13. Alami M, Pashmforoush R. [Investigating the use of computers,
mobile phones, and dictionaries in learning English vocabulary].
SharifMech Eng. 2017;33(1):55–61. Persian. https://doi.org/10.24200/j40.
2017.6364.

14. Chase TJG, Julius A, Chandan JS, Powell E, Hall CS, Phillips BL,
et al. Mobile learning in medicine: an evaluation of attitudes
and behaviours of medical students. BMC Med Educ. 2018;18(1):152.
[PubMed ID: 29945579]. [PubMed Central ID: PMC6020287]. https://
doi.org/10.1186/s12909-018-1264-5.

J Med Edu. 2024; 23(1):e138849. 7

https://ethics.research.ac.ir/EthicsProposalViewEn.php?id=64463
https://doi.org/10.1051/shsconf/202111003007
https://doi.org/10.1051/shsconf/202111003007
https://doi.org/10.12973/eu-jer.8.2.617
https://doi.org/10.12973/eu-jer.8.2.617
https://doi.org/10.22038/jmds.2020.37496.1777
https://doi.org/10.22038/jmds.2020.37496.1777
https://doi.org/10.11591/eei.v9i3.2006
https://doi.org/10.1016/j.tele.2020.101346
http://www.ncbi.nlm.nih.gov/pubmed/30963188
https://doi.org/10.1007/s00125-019-4864-7
https://doi.org/10.1007/s00125-019-4864-7
https://doi.org/10.1080/10494820.2023.2172047
https://doi.org/10.1080/10494820.2023.2172047
http://www.ncbi.nlm.nih.gov/pubmed/34661173
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8502703
https://doi.org/10.1016/j.euros.2021.09.004
https://doi.org/10.24200/j40.2017.6364
https://doi.org/10.24200/j40.2017.6364
http://www.ncbi.nlm.nih.gov/pubmed/29945579
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020287
https://doi.org/10.1186/s12909-018-1264-5
https://doi.org/10.1186/s12909-018-1264-5

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Research Limitations
	5.2. Conclusions
	5.3. Highlights
	5.4. Lay Summary

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Availability: 
	Ethical Approval: 
	Funding/Support: 

	References

