
TYPE Curriculum, Instruction, and Pedagogy

PUBLISHED 10 January 2025

DOI 10.3389/feduc.2024.1466404

OPEN ACCESS

EDITED BY

Shaista S. Guraya,

Mohammed Bin Rashid University of Medicine

and Health Sciences, United Arab Emirates

REVIEWED BY

Dmytro Dmytriiev,

National Pirogov Memorial Medical

University, Ukraine

Widowati Pusporini,

Yogyakarta State University, Indonesia

Pramila Ramani,

Central University of Tamil Nadu, India

*CORRESPONDENCE

Jerin Mathew

jerin.mathew@otago.ac.nz

RECEIVED 29 August 2024

ACCEPTED 06 December 2024

PUBLISHED 10 January 2025

CITATION

Mathew J, Rashid M, Shirsath P and Raja K

(2025) Development of e-learning resources

to enhance the pain education curriculum in

physiotherapy programs using an action

research-guided approach.

Front. Educ. 9:1466404.

doi: 10.3389/feduc.2024.1466404

COPYRIGHT

© 2025 Mathew, Rashid, Shirsath and Raja.

This is an open-access article distributed

under the terms of the Creative Commons

Attribution License (CC BY). The use,

distribution or reproduction in other forums is

permitted, provided the original author(s) and

the copyright owner(s) are credited and that

the original publication in this journal is cited,

in accordance with accepted academic

practice. No use, distribution or reproduction

is permitted which does not comply with

these terms.

Development of e-learning
resources to enhance the pain
education curriculum in
physiotherapy programs using an
action research-guided approach

Jerin Mathew1*, Muhammed Rashid2,3, Priyanka Shirsath4 and

Kavitha Raja3

1Department of Anatomy, School of Biomedical Sciences, University of Otago, Dunedin, New Zealand,
2Discipline of Physiotherapy, School of Allied Health, Human Service and Sport, La Trobe University,

Melbourne, VIC, Australia, 3JSS College of Physiotherapy, Mysuru, India, 4Potentia Multispeciality

Physiotherapy Clinic, Nashik, Maharashtra, India

Introduction: Among healthcare professionals, Physiotherapists (PTs) are

important members of pain management teams and are often the first contact

clinicians. PTs must stay informed about the latest advancements in pain

management to ensure e�ective practice. India graduates around 15,000

physiotherapy (PT) students annually, with over 20,000 PTs working in various

institutions. However, the current pain curriculum needs to be updated, and

resources need to be aligned with internationally accepted standards to improve

the PT pain education program.

Methods: A three-phase action research methodology (nominal group

technique process) was adapted to identify gaps in pain science within the PT

curricula of 30 universities in India. Experts used consensus methods to develop

e-learning resources (Online and Instructional Digital Versatile Disks; DVDs) to

address the gaps in curricula, following the IASP Curriculum Outline on Pain for

Physical Therapy.

Results: A total of 22h of pain lectures were recorded, and four DVDs

were produced and duplicated for distribution. These DVDs were mailed to

all universities and 469 individual institutions, with a recommendation for

integration into undergraduate and postgraduate curricula. The lecture series

was made freely accessible online through the institutional library repository.

Conclusion: We employed an innovative method for content development

based on the IASP curriculum, which involved consulting with experts and

undergoing external peer review, leading to the development of e-learning

resources. This project has initiated a ripple e�ect by providing evidence-

based knowledge to young therapists and teaching faculty, with e-learning

resources andmaterials readily accessible online. The resources created through

this project could support ongoing pain management education for academic

professionals and practicing PTs. This could facilitate evidence-based clinical

practice and improve patient care.
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1 Introduction

Pain is a significant factor driving individuals to seek healthcare
services. Persistent pain often impacts activities of daily living
and quality of life. This impacts individuals, their families, and
the broader healthcare system (Cohen et al., 2021; Dueñas et al.,
2016). Among healthcare professionals, Physiotherapists (PTs) are
important members of pain management teams and are often
the first contact clinicians (Holm et al., 2016; Mills et al., 2016).
Adequate and appropriate management of pain is important to
prevent cascading physical and emotional adverse effects that can
affect the person afflicted with pain and their immediate families
(Sinatra, 2010). It is well established that pain is impacted by
various factors, including biological, psycho-behavioral, and socio-
cultural factors (Darnall et al., 2017; Nicholas, 2022; Smart, 2023a).
Due to the multifactorial characteristics of pain, a comprehensive
evaluation that involves a critical evaluation of all the domains is
an essential skill for PTs in order to be able to engage in clinical
reasoning and plan a standardized and consistent management
plan that aligns with international standards of clinical practice
(Ernstzen et al., 2017; Jones et al., 2002; Lin et al., 2020).

The International Association for the Study of Pain (IASP)
has developed curricula for various health disciplines, including
physiotherapy (PT) education, which was most recently revised
in 2018 (Slater et al., 2018). Although this curriculum exists, it
is not universally followed, and there is a wide variation in the
pain curriculum across countries (Vijayanand, 2016), as reiterated
by reports from the United Kingdom and Finland (Ehrström
et al., 2018; Jones and Hush, 2011). In India, the PT curricula
at both undergraduate (UG) and postgraduate (PG) levels pay
scant attention to various aspects of pain science (Bhatnagar et al.,
2018; Raja, 2017). India graduates around 15,000 PT students
annually, with over 20,000 PTs working in various institutions
(Raja, 2017). The Indian Association of Physiotherapists (IAP)
recognizes 185 institutions in the country that offer UG and
PG education in PT programme (IAP, 2020). It is unofficially
known that a large number of additional institutions exist that
are not affiliated with IAP and, hence, are not listed in their
database. In total, unofficial estimates suggest that there are 469
Physiotherapy institutions offering UG education (IAP registered
and non-registered) (Shiksha, 2024). A review of the websites of
major universities revealed that the pain curriculum is not current
in most of them. The absence of a central body that standardizes
educational content adds to the non-uniformity in education and
lack of delivery of evidence-based pain education (Raja, 2017).
Indian curricula exemplify the widespread knowledge gap in pain
science education in PT. Recent reports reiterate that current
concepts and understanding of pain are absent or scantily included
in both UG and PG levels of education in many universities,
especially in developing countries and low-resource countries
(Bond, 2011). As outlined in the IASP’s response letter addressing
pain education challenges in developing countries, the absence of
fundamental and foundational pain science knowledge can affect
evidence-based clinical practice, resulting in a “treatment gap”
(Bond, 2011). Exposure to a globally recognized pain education
curriculum is expected to improve the understanding and practice
at both UG and PG levels, thereby benefiting their patients (Briggs
et al., 2015). Moreover, this updated curriculum would pave their

career pathway and make them globally relevant and competitive
as practicing clinicians or academics.

In 2002, the IASP formed a Developing Countries Taskforce
to enhance pain education and management in developing nations
(Bond, 2012). This was achieved through a grant support program
for grassroots projects proposed by members from these countries.
As a collective effort to support this initiative, in 2015, we
were awarded an IASP Developing Countries Project: Initiative
for Improving Pain Education titled “Imparting the IASP Pain
Curriculum to Physiotherapists through Distance Mode: A Study
of Impact on Knowledge Attitudes and Beliefs about Pain”
(Mani et al., 2016). The project sought to improve the current
understanding of pain among the course attendees over a one-
year intensive mixed-methods coaching method using hybrid
modes (online and residential). The feedback from attendees was
encouraging, but this program was able to enroll only a small
fraction of PTs in India (Mani et al., 2016). This suggests that such
a method is neither adequate nor feasible to ensure that there is
an effective change in the pain curricula nationally. Hence, it was
decided that amore effective strategy aimed at reaching an audience
across the country was needed. One such option was real-time
massive open online courses (MOOCs) (Atiaja and Proenza, 2016).
Although the MOOC method has promising benefits, the method
has been shown to pose many barriers in developing countries,
such as inconsistency of the internet, economic circumstances,
the additional cost associated with joining the course, and time
commitment and constraints for practicing physiotherapists (PTs)
to attend online classes (de Moura et al., 2018; Ma and Lee,
2018; Maphosa and Maphosa, 2023). Hence, it was decided to
opt for pre-recorded lectures, which could be accessed by the
audience at any time, free of cost. With this aim, the objectives
of this study were (1) to identify the missing topics of pain
education from major Indian universities and develop a series of
lecture recordings of these missing topics based on the IASP PT
curriculum recommendations; (2) Distribute the lecture recordings
to institutions and universities through mail Digital Versatile
Disks (DVD) and also through online links the institution’s online
resource library.

2 Model description and evaluation

Study design and framework outline: This study employed an
action research-guided approach (Feldman and Minstrell, 2000;
Robertson, 2000) to develop e-learning resources for enhancing the
pain education curriculum in physiotherapy programs. A three-
phase framework has been used for conceptualizing and organizing
methodologies (Robinson et al., 2007) and the methodological
descriptions of this study adhered to the ACCORD (ACcurate
COnsensus Reporting Document) guidelines: a reporting guideline
for consensus methods in biomedicine (Gattrell et al., 2024).

Participant selection framework: The study included
physiotherapy educators and professionals with at least three
years of teaching experience in pain management or related
fields. Participants were required to demonstrate familiarity with
e-learning tools, be willing to attend meetings, actively contribute
to the consensus development, and agree to be recorded for
the video lecture series if chosen as an expert on an identified
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topic. This process ensured that the participants have a shared
understanding of the research goals, are capable of contributing
to curriculum mapping and analysis, and are willing to take
part in the cycle of reflection and action that characterizes the
methodology (Creswell, 2015; Kindon et al., 2007). Undergraduate
(Year 3 to trainee interns) physiotherapy students participated
in evaluating the acceptance of the online lecture series and the
difficulty of the recorded lecture content through a questionnaire.
Individuals were excluded if they were unavailable during the study
period, lacked access to the internet, or declined to participate in
the video recording process.

The study protocol was reviewed and approved by the
JSS College of Physiotherapy Institutional Research Committee
(JSSCPT/IRC/2017/012). The schematics of the curriculum review
and conceptual roadmap of the methodological framework are
illustrated in Figure 1.

2.1 Phase 1—Curriculum review and
content validation

The primary point of guidance was the experiences from
the project funded by IASP 2015-16 (Mani et al., 2016). After
synthesizing the feedback from participants and educators, the
main concern was identified as the centralized format that was used,
requiring participants to travel from various parts of the country for
the two residential blocks. Another challenge that was identified
was poor or unreliable internet connectivity for real-time online
classes in various parts of the country. Moreover, it was discovered
that many participants from the earlier project lacked foundational
knowledge about the current understanding of pain, making the
courses unappealing and confusing. This indirectly highlights
the inadequacy of pain science education in the undergraduate
curriculum, as the project was tailored for postgraduate students
who were presumed to have basic knowledge of pain science. In
an effort to overcome these challenges, a three-step approach was
employed for curriculum mapping and content validation for the
recorded delivery of content for the current project.

2.1.1 Step 1. Curriculum retrieval and checklist
UG and PG pain curricula for PT from 30 major universities in

India were collected and archived in the institutional library data-
sharing system under the supervision of the senior subject librarian.
A checklist was created based on the IASP Curriculum Outline on
Pain for Physical Therapy (IASP, 2018) by two senior academics
with 10 to 18 years of post-PhD experience in teaching and research
in PT and pain management.

2.1.2 Step 2. Curriculum mapping and content
identification

The curriculum of each university was matched manually
against the checklist. Thereafter, curricula were critically analyzed,
and necessary additions were identified by comparing them with
the IASP curriculum for PT by the Institutional Review Committee
(IRC). The IRC included 12 members, with 10 senior academic
faculty (assistant professor and above) members and two research

associates (equivalent to the level of Indian Council of Medical
Research-Research Associates-I) from the research institution.
Missing areas of pain science were identified and listed by each
IRC member.

2.1.3 Step 3. Nominal group technique (NGT)
process

The IRC members convened a consensus meeting to finalize
these topics following the NGT process (Jones and Hunter, 1995;
Waggoner et al., 2016). NGT is a qualitative research methodology
widely used in educational research for consensus development
(Dobbie et al., 2004; Giuliani et al., 2023; Harvey and Holmes,
2012; Potter et al., 2004). Following the five consecutive steps
of NGT (Introduction and overview, Silent generation of ideas,

Sharing ideas using the round-robin technique, Group discussion,

and Voting and ranking) (Giuliani et al., 2023), the IRC finalized
the missing topics/contents of pain education from the existing
curricula and recommended estimated hours of lecture recording
of the missing contents.

2.1.4 Step 4. Shared decision-making and
content validation

All the universities and colleges offering PT education were
sent an invitation to participate in the project. Those institutions
and universities that indicated an interest in participating were
included in the project and were involved in the development
of the methodology and review processes. An external expert
review committee (EERC) of 10 members was formed, consisting
of selected members of the boards of studies (BOS) of consenting
universities (Thomas et al., 2022). The topics for inclusion in the
lecture series, which were previously identified in Step 3, were
listed. Thereafter, an estimate of the number of hours of lecture
required was circulated to the EERCmembers for validation using a
secure institutional email and a survey form. Members were invited
to provide detailed opinions on the project under the following
heads: objectives, methodology, willingness to deliver lectures for
recording and free dispersal. Members of the EERC were asked to
establish learning objectives for the planned lectures. Consensus
was achieved via online meetings, employing the NGT process
described in Step 3. Experts for each topic were selected and invited
to record the lectures. Each chosen expert had at least 10 years of
clinical, academic, and research experience in their respective fields
(Thomas et al., 2022). An overview of the evaluation methodology
and study phases is presented in Figure 2.

2.2 Phase 2—Video recording of the pain
lecture series

Lectures and demonstrations were captured using a high-
definition video conferencing setup (EVC150 point-to-point)
provided by Aver Information Inc. This equipment features full
HD 720P resolution, a Pan-Tilt-Zoom camera, and a microphone
array. A schedule was established in advance over a two-month
period, with agreement from all participating speakers. To ensure
consistency in the learning process, all participants were provided
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FIGURE 1

Curriculum review and conceptual roadmap of the methodological framework. Created with www.biorender.com.

with detailed schedules and access to recorded lectures. Each
speaker involved in the study reviewed their recorded lecture to
assess the clarity of the content and the effectiveness of their
delivery. The recorded videos were edited under the supervision
of experts to ensure no content was lost. Repeat recording was
done when necessary to enrich the recordings. The final videos
were saved as a master copy for bulk production of DVDs and
entrusted to a professional studio for production and labeling in
order to dispatch them to 469 colleges in India (IAP, 2020; Shiksha,
2024). Each DVD folder had the relevant lecture recordings
of the topic and associated reading materials provided by the
expert lecturer.

2.3 Phase 3—Distribution and institutional
depository management

Student and faculty acceptance is imperative for effectively
implementing and facilitating the developed e-learning resources
(Hu et al., 2024; Joseph Jeyaraj, 2020). This aligns with the
Technology Acceptance Model (TAM), which outlines the factors
influencing technology acceptance, focusing on two key aspects:
perceived ease of use and perceived usefulness (Marangunić and
Granić, 2015; Rahimi et al., 2018). Likewise, the difficulty of the

learning materials can affect the overall learning experience for
the individual, potentially being seen as either too challenging and
frustrating or too simple and dull (Challco et al., 2016; Graesser
and D’Mello, 2012; Sweller, 1994). Therefore, a simple online
survey was sent to two selected colleges in Southern India to
measure the acceptance of the lecture series before circulating
to the rest of the country. Participants evaluated the acceptance
of the online lecture series and the difficulty of the recorded
lecture content using a Visual Analog Scale (VAS; Acceptance: 0-

not at all acceptable to 10-highly acceptable; Difficulty level: 0-not

at all difficult to 10-extremely difficult). Subsequently, the IRC and
institutional clerical staff arranged for the DVDs to be dispatched
to all 469 colleges (223 registered and 246 non-registered with IAP)
and BOS heads using India Post’s registered parcel service, which
included a return-to-sender option. A log was kept tracking any
DVDs that were returned due to delivery issues. One set of DVDs
was dispatched, along with an appreciation letter to participating
institutions and a recommendation to include the material in their
teaching curriculum of pain science. Moreover, all 469 institutional
heads were requested to keep the DVD set in the library as a
resource accessible to all the faculty and students with appropriate
and adequate signages. This method was expected to enhance self-
learning even before the curricular changes were affected over
time. Institutions were also requested to conduct workshops using
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FIGURE 2

Evaluation methodology and study phases. Created with www.biorender.com.

the material and with enhancement as they saw fit for various
student groups.

Alongside the DVDs, the IRC and EERC have chosen to make
the materials developed through this project available as an e-
learning resource on the host institution’s online library platform,
ensuring global free access. Descriptive statistical techniques were
employed to create graphs displaying means and measures of
variance. Additionally, means with 95% confidence interval (CI)
were computed for the survey responses (acceptance and difficulty
level of the created materials) using GraphPad Prism software
(version 9.1.0).

3 Results

3.1 Phase 1—Curriculum review and topic
validation

The IRC identified nine key areas/topics lacking in mainstream
pain education curricula. Following the review process (Phase 1,
Stage 3), it was determined that approximately 22 h of lectures
would be required to cover these gaps. The topics identified in
Phase 1, Stage 3, along with the estimated duration for each, are
detailed in Figure 3.

3.2 Phase 2—Video recording of the
lecture series

The results from Phase 1 (Phase 1, Stage 4) guided the
modification of the content, and they were subdivided (11
topics in total) and recorded as per the pre-determined order.
A summary of this order and topics is illustrated in Figure 4.
According to the consensus reached by the EERC through the
NGT process, it was decided that “low back pain” and “neck
pain” would be recorded as separate topics by two experts
in the field. Likewise, “pain management” was subdivided into
“pharmacological management of pain,” “exercise therapy for pain
management,” and “electrotherapy for pain management.” The
remaining topics identified in Phase 1, Step 3 have remained
unchanged for lecture recording.

3.3 Phase 3—Distribution and institutional
depository management

The invitation to participate yielded a response rate of 58.2 per
cent. Five universities (of the 469 institutions invited) responded
positively to the email within a period of one month. State
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FIGURE 3

Topics identified (Phase 1, Stage 3) and estimated hours for each topic. Created with www.biorender.com.

universities in India have several affiliated institutions, and these
institutions were approached individually, of which 25 colleges
responded with their interest in participating in the study. Several
others (n = 10) responded with interest but sought to defer
their participation to the subsequent academic year. Based on the
recordings and our recommendations, four institutions reported
that they had conducted a pain workshop based on the provided
e-learning resources and recorded lecture series. Additionally,
550 respondents rated the acceptance and difficulty level of
the learning materials on the VAS. All respondents rated the
acceptance between 8 and 10 on the VAS. Similarly, 85.64% of
the participants indicated a low difficulty level (VAS 1). The
summary of the survey is illustrated in Figure 5 (mean and 95%
confidence interval).

In order to reach working professionals in India, the
lecture series was also made freely available from the host
institutional website (https://www.jssphysiotherapy.edu.in/Home/
understanding_pain) as an e-learning resource to facilitate
continuing education. This online resource platform is freely
available to access globally.

4 Discussion and implication for
practice

We utilized a novel approach to develop content aligned with
the IASP curriculum. This method included collaboration with
experts and undergoing external peer review, resulting in the

creation of e-learning resources. This initiative has had a cascading
impact, disseminating current knowledge to young therapists and
educators, as these resources and reading materials are freely
accessible online. The outputs from this project have the potential
to bolster continuing education in pain management for both
academic professionals and practicing PTs. Indeed, this could
enhance evidence-based clinical practices and contribute to better
patient care.

The results suggest that the concept was accepted, and
the recommendations were feasible in terms of time and
human resources. The responses received were considerable as
each institution had a large number of students and faculty.
Approximately 15,000 (minimum) students are graduated every
year from different institutions in India. More than 20,000
faculty members and PTs teach or practice in various colleges,
hospitals, and universities (Grafton and Gordon, 2019; Raja,
2017).

Although the resources created through this project were based
on the curriculum of the PT program in India, they can be
utilized and integrated into other developing and low-resource
countries (Bond, 2011, 2012). Furthermore, these materials are
accessible and beneficial for other allied health professionals.
Evidence-based knowledge of pain mechanisms and clinical
management is essential not only for PTs but also for all
members of the interdisciplinary pain management team (Benes
et al., 2022; Connell et al., 2022; Stanos and Houle, 2006).
This project aims to create a ripple effect (Seo et al., 2008)
by sharing advanced knowledge and implications for practice in
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FIGURE 4

Summary of the pain lecture series and hours (Phase 1, Stage 4) for each topic decided for recording.

pain science with emerging PTs and educators. Additionally, the
cultural and educational contexts are comparable across South
Asia (India, Pakistan, Sri Lanka, Nepal, Bhutan, Bangladesh,
Maldives, and Myanmar), where English is commonly used as the
language of instruction in higher education. Hence, a regional
impact is anticipated. Moreover, studies have suggested that
the issue of inadequate pain education in PT curricula is not
confined to developing countries. A survey of undergraduate pain
curricula for healthcare professionals in the United Kingdom
(UK) revealed that pain education is insufficient, constituting
<1% of program hours in some of the UG health professional
programs, including PT (Briggsl et al., 2011). Comparable problems
were identified in a Canadian study focused on Canadian
Physiotherapy Programmes, thus recommending integrating pain
competencies into standards and regulatory processes (Wideman
et al., 2018). The current study is, therefore, well in line with the
global requirement for knowledge complementation using self-
learning resources.

Compared to our previous project in 2015 (Mani et al.,
2016), which engaged only 25 PTs, the current study has reached
a significantly broader audience. The lecture series and related
study materials are accessible at no cost on our institutional
website and available to a broader audience. As a result, this
project has significantly expanded its reach. In the short term,
only reachability could be evaluated and hence reported in this
paper. The pain lectures were based on missing topics from
the existing pain curricula for PT students in India. Evidence-
based pain knowledge and its multidimensional nature are key
domains for PTs in clinical reasoning and tailoring patient-
specific interventions. We believe that the available resources
will enhance curriculum revision and self-directed learning for
the UG and PG PT students in India and other similar South
Asian countries. The developed resources have a wider acceptance,
and we have received a good percentage of acknowledgment and
appreciation from other institutions indicating their interest in
taking part in future pain education research and incorporating
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FIGURE 5

Summary of acceptance and di�culty levels of the learning

materials.

the resources available in their institutional library. Similar
pedagogical research from Israel and Spain has demonstrated
the beneficial effects of targeted pain-related education on the
knowledge, attitudes, and practices of physical therapists (Jacobs
et al., 2016; Springer et al., 2018). Moreover, as outlined in
the introduction, the issue of fragmented evidence-based pain
science content in PT curricula is not only confined to developing
countries but may be considered a global issue. Knowledge
translation is imperative in all health professional programs,
including PT. Fundamental and foundational knowledge of pain
science and practice should be regarded as a “threshold concept”
and included in assessments for both UG and PG students, as
well as for independent PT practice registration (Meyer and
Land, 2003; Smart, 2023b). These assessment components should
align with IASP recommendations and curriculum standards,
ensuring an international level of clinical practice and the
delivery of quality treatment for individuals seeking PT for
pain management.

5 Conclusion

This action research study employed innovative methods
to develop e-learning resources based on the IASP curriculum
outline to improve pain education in the PT programme. This
project has initiated a ripple effect by providing evidence-
based knowledge to young therapists and teaching faculty, with
e-learning resources that are freely and readily accessible
online. The resources created through this project could
support ongoing pain management education for academic
professionals and practicing PTs. Moreover, the study used a
novel and innovative methodological framework for developing
learning resources. These approaches could be adapted to
develop e-learning resources across various educational practices
and professions.

6 Limitations and future directions

This study is based on the pain education curriculum of the
PT programme in India. Therefore, the identified gaps in the pain
education curriculum may not be representative and comparable
to other countries. However, the pain education materials were
developed based on the IASP curriculum outline, which is widely
accepted and incorporated into pain education for PT globally. In
the current paper, we have only included data from the short-term
impact and acceptance of the learning recourses. In the future,
a long-term impact assessment of this project will be conducted
by evaluating the knowledge, attitudes, and practices of physical
therapy graduates. A five-year impact and implementation analysis
is planned to build on this project, with the study projected to
be carried out over the next two years. This long-term evaluation
aims to provide insights into the sustained influence of the
developed resources. The recorded lectures covered specific topics,
and based on user feedback, we plan to add more content areas
to the e-learning resources. This effort is part of our ongoing
commitment to developing pain education materials that are freely
accessible worldwide.
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