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A B S T R A C T

Background: While technology brings many opportunities for optimizing and improving health services, the lack 
of professionals trained in telehealth poses an important obstacle. Despite the existance of core competency 
frameworks for some healthcare professions, there is currently no consensus or guidelines on the core compe
tencies that telehealth professionals should possess within the context of a higher education curriculum. This can 
hinder the potential benefits of healthcare service delivery.
Objective: To establish a consensus on the core competencies in telehealth that should be integrated into higher 
education curricula for healthcare professionals.
Methods: A three-round international eDelphi study was conducted. The panel comprised of a diverse group of 
experts in telehealth, clinicians, lectures and professors, administrators, and teaching coordinators. In the first 
round, an international steering committee developed a list of competencies that were presented to the panel 
members and they were asked to rate their level of agreement and suggest additional competencies. The 
consensus was established based on the competencies that achieved a high level of agreement (>75%) by the end 
of the third round.
Results: We included 100 panellists from 18 different countries. By the end of the third round, we reached a 
consensus for 47 core competencies in a telehealth curriculum organized into 12 domains: principles of tele
health; care planning and management; assessment, diagnosis, and treatment; adequacy of the environment; 
professionalism; legal aspects; patient privacy; patient safety; access and equity; patient preference; technology; 
applicability of telehealth.
Conclusion: We identified the core competencies in a telehealth curriculum organized into 12 domains to be used 
as a foundation for training future health professionals.

1. Introduction

Telehealth has become an increasingly important component of 
healthcare delivery, especially after the Coronavirus disease (COVID-19) 

pandemic. The advantages of telehealth include reductions in direct and 
indirect costs for patients (Dorsey and Topol, 2016), optimized man
agement of patients with chronic diseases (Flodgren et al., 2015), 
increased frequency of communication between clinician and patient, 
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and greater access to care (Banbury et al., 2014). However, several 
barriers remain, such as difficulty with internet access (Fernandes et al., 
2022a), lack of digital literacy (Dharmasri et al., 2020; Wollsching-
Strobel et al., 2021), lack of access to technology (Dharmasri et al., 
2020), diminished feeling of connection between clinician-patient 
(Eriksson et al., 2011), concerns about patient privacy in the virtual 
environment (Jelin et al., 2012), lack of digital competence required for 
telehealth, and few higher education initiatives focused on telehealth 
training (Nazeha et al., 2020; Konttila et al., 2019; Kulju et al., 2024). 
Recent systematic reviews have demonstrated the increasing impor
tance of telehealth in healthcare delivery (Konttila et al., 2019; Kulju 
et al., 2024; Herath et al., 2017; Hui et al., 2021; Budakoğlu et al., 2021)

University educators report that the COVID-19 pandemic was a 
catalyst for them to implement telehealth in their educational programs 
(Davies et al., 2022; Cottrell and Russell, 2020). The World Health Or
ganization (WHO) has published an action plan on eHealth to promote 
universal health coverage, support training plans for future health pro
fessionals, and encouraging new disciplines in the academic curricula of 
higher education institutions to train professionals to work with tele
health (World Health Organization (WHO), 2016). Despite these efforts, 
the shortage of trained professionals remains a challenge to providing 
quality telehealth services. Lack of confidence, self-efficacy, and 
knowledge in telehealth among service providers has been shown to 
limit its use and acceptance, highlighting the need for structured and 
standardized training (Chan et al., 2023; Fernandes et al., 2022b). As a 
result, the digital skills of health professionals became one of the key 
points emphasized by the WHO to advance the delivering of telehealth 
(Organization, 2015).

Currently, higher education curricula for healthcare professionals 
are underdeveloped in the area of digital health (Budakoğlu et al., 2021; 
Edirippulige and Armfield, 2017; Gartz and OʼRourke, 2020). Systematic 
reviews have demonstrated that digital competence education can lead 
to improvements in knowledge, skills, attitudes, and self-efficacy 
(Konttila et al., 2019; Kulju et al., 2024; Chan et al., 2023; Jiang 
et al., 2024). However, there is still a lack of standardization in teaching 
methodologies and telehealth competencies, reviews indicating that 
there is currently no consensus on telehealth competencies within the 
context of higher education curricula (Nazeha et al., 2020; Konttila 
et al., 2019; Kulju et al., 2024; Hui et al., 2021; Budakoğlu et al., 2021; 
Chan et al., 2023; Edirippulige and Armfield, 2017; Gartz and OʼRourke, 
2020; Jiang et al., 2024; Waseh and Dicker, 2019; Chike-Harris et al., 
2021). Therefore, standardized telehealth training within higher edu
cation is urgently needed to prepare healthcare professionals for the 
increasing demand for telehealth services.

Given the gaps in confidence, self-efficacy, and knowledge, as well as 
the lack of consensus on telehealth competencies, it is essential to 
establish a standardized framework. The objective of this study is to 
reach a consensus on the core competencies in telehealth that should be 

integrated into higher education curricula for healthcare professionals 
using an international eDelphi study.

2. Methods

2.1. Study design

A three-round international modified eDelphi study was conducted. 
This study followed the recommendations of the Conducting and 
REporting DElphi Studies (CREDES) (Jünger et al., 2017) and the pro
posed guidelines for the development of opinion using the Delphi 
method (Sinead Keeney, 2011; Trevelyan and Robinson, 2015). The 
Ethics Committee of the Universidade da Cidade de São Paulo approved 
the study (51221021.0.0000.0064), and registered with the Open Sci
ence Framework (DOI 10.17605/OSF.IO/MD5JW). The process ensured 
that panellists remained anonymous throughout the study (Hanafin, 
2004).

In this paper, we define ’telehealth’ as the provision of healthcare 
services using information and communication technologies (ICT), such 
as videoconferencing software.

Two research authors (MFJ and BTS) coordinate day-to-day man
agement and do not act as panellists during the study.

2.2. eDelphi development

An international steering committee composed of experts in tele
health was established to initiate, support, and guide the study. The 
steering committee developed the initial list of core competencies by 
reviewing existing frameworks from multiple healthcare disciplines 
(Budakoğlu et al., 2021; Edirippulige and Armfield, 2017; Chike-Harris 
et al., 2021; Jonas et al., 2019; Bulik and Shokar, 2010; Davies et al., 
2021; Ali et al., 2015; Galpin et al., 2021; van Houwelingen et al., 2016). 
The initial list of core competencies was subsequently organized into 
eleven domains: telehealth principles, care planning and management, 
assessment, diagnosis and treatment, suitability of the environment, 
professionalism, legal aspects, patient privacy, patient safety, access and 
equity, patient preference, and technology.

The closed-ended questions developed with 47 competencies across 
11 domains. In addition to the closed questions, the questionnaire had 
an open question for panellists to provide their suggestions and 
opinions.

2.3. eDelphi panel

In order to compose the panel, we selected panellists within the 
following eligibility criteria: (i) Any gender and without geographic 
restriction; (ii) Able to speak English; (iii) Experts in telehealth and 
telemedicine research through searches on the Expertscape website; (iv) 

Fig. 1. Flowchart of the specialists identified.
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Researchers who published at least one randomized controlled trial or a 
systematic review, as first or last author in the last five years, using the 
search terms: “telemedicine” and “telehealth”; (v) Clinicians with pre
vious experience (at least 6 months) working with telehealth or remote 
care at a distance (vi) Higher education administrators (e.g., coordi
nator, director); and higher education lecturers (no prior experience 
teaching telehealth required).

We selected the first experts on the Expertscape platform in world
wide, using the search term “telehealth” and also the first experts on the 
Expertscape platform using the search term “telemedicine”. We then 
selected experts by continent and after that by low- and middle-income 

economy countries and selected the first experts presented by the 
expertscape platform in each of these countries.

Based on a previous Delphi study in healthcare, samples range from 
23 to 603 panellists (Yamato et al., 2015; Silva et al., 2019). We selected 
potential authors that appeared in the Expertscape and PubMed. In
vitations were sent to 560 potential panel panellists via email.

In addition, to compose our panel, we selected clinicians (with tel
ehealth experience), higher education lecturers, administrators, and 
coordinators through posting on social media such as Instagram, Link
edIn, and Twitter. We asked all selected panellists to nominate one or 
more panellists they considered relevant to the study using snowball 
sampling (Glajchen et al., 2018). Although a snowball sampling method 
was used, the steering committee ensured that the initial selection of 
panellists was representative of diverse healthcare professions and 
geographic regions.

2.4. Procedures of the modified eDelphi

A pilot test was conducted on a small sample (n = 10) of the Inter
national Steering Committee to identify any potential issues with the 
questionnaire and study design. Panellists in the pilot test provided 
feedback on content, question clarity, and operational logistics of the 
eDelphi.

The Delphi panel was asked to rate each of the 47 competencies 
across the eleven domains. An electronic survey developed in an online 
software program, TypeForm® platform, was administered iteratively 
over three rounds. Round 1 was open for 8 weeks, round 2 open for 8 
weeks and round 3 open for 6 weeks. To encourage completion, five 
reminder emails were sent over that period to non-responders. Each 
round took approximately 10–20 min to complete.

2.5. Round 1

In round 1, panellists received a questionnaire with closed questions 
relevant to teaching telehealth containing curricular competencies. The 
judgment, of the closed questions, was analyzed by level of agreement 
using a 5-point Likert scale with the following scores: (1) Completely 
disagree (2) Disagree (3) Neutral (Neither agree nor disagree) (4) Agree 
(5) Completely agree. (Supplementary material 1).

The open-text responses were analyzed by grouping similar re
sponses and assigning them to the most relevant domain as determined 
by the steering committee.

Competencies from the closed questions that achieved more than 
75% agreement (Diamond et al., 2014) (high agreement) among pan
ellists were highlighted and taken back to round 2 so that panellists 
could reconsider their responses, along with competencies that scored 
from 74% to 50% (moderate agreement). Competencies scoring from 
49% to 0 (low agreement) were excluded. For a better understanding of 
the results of the first round, the item rankings were arranged according 
to the level of agreement from the highest to the lowest. The open 
question opinions were raised in round 1 and presented to all panellists 
in a quantitative way in round 2 in a closed questionnaire.

2.6. Round 2

In the second round, the panellists received the results of the closed 
questions, with high and moderate agreement reached in round 1, 
together with the domains and competencies suggested in the open 
question of the first round in a closed questionnaire, which they judged 
quantitatively regarding the degree of agreement, through of the 5-point 
Likert scale. Competencies that reached more than 75% agreement 
among panellists were highlighted in terms of reaching a consensus 
(Diamond et al., 2014). Competencies that scored from 49% to 0 of 
agreement were excluded. Competencies that scored 74%–50% were 
presented again to panellists for quantitative judgment in the third 
round.

Table 1 
Characteristics of the panellists in the Delphi panel.

Panellists Round 1 Round 2 Round 3

(n =
100)

(n = 85) (n = 80)

Age
Mean age (in Years), mean (SD) 41 (10) 41 (10) 41 (10)

Gender
Female 63 

(63%)
51 
(60%)

47 
(55%)

Male 37 
(37%)

34 
(40%)

33 
(39%)

Country of work
Brazil 46 

(46%)
37 
(44%)

33 
(41%)

Australia 20 
(20%)

17 
(20%)

17 
(21%)

United States of America 8 (8%) 6 (7%) 7 (9%)
Denmark 3 (3%) 3 (4%) 2 (3%)
Italy 3 (3%) 3 (4%) 3 (4%)
South Africa 3 (3%) 3 (4%) 3 (4%)
Argentina 2 (2%) 2 (2%) 2 (2%)
Canada 2 (2%) 2 (2%) 2 (2%)
India 2 (2%) 1 (1%) 1 (1%)
Netherlands 2 (2%) 2 (2%) 2 (2%)
Spain 2 (2%) 2 (2%) 2 (2%)
Belgium 1 (1%) 1 (1%) 1 (1%)
Botswana 1 (1%) 1 (1%) 1 (1%)
Germany 1 (1%) 1 (1%) 1 (1%)
Israel 1 (1%) 1 (1%) 1 (1%)
Nepal 1 (1%) 1 (1%) 1 (1%)
Singapore 1 (1%) 1 (1%) 1 (1%)
United Kingdom of Great Britain and Northern 

Ireland
1 (1%) 1 (1%) 0 (0%)

Ethnic Group
White (European descent) 60 

(60%)
52 
(61%)

51 
(64%)

Latino (Latin American, Hispanic descent) 27 
(27%)

22 
(26%)

20 
(25%)

Black (African, Afro-Caribbean descent) 5 (5%) 5 (6%) 3 (4%)
South Asian/South Asian descenta 5 (5%) 4 (5%) 4 (5%)
East/Southeast Asian b 2 (2%) 1 (1%) 1 (1%)
Indigenous (First Nations, Métis, Inuk/Inuit 

descent)
0 (0%) 0 (0%) 0 (0%)

Middle Easternc 0 (0%) 0 (0%) 0 (0%)
Other (East Asia + South Asian) 1 (1%) 1 (1%) 1 (1%)

Area of work (Current Position/Highest level of education)
Researcher and lecturer at higher education 37 

(37%)
33 
(39%)

30 
(38%)

Clinician 37 
(37%)

28 
(33%)

29 
(36%)

Researcher 19 
(19%)

18 
(21%)

15 
(19%)

Administrator (e.g., coordinator, director) or 
lecturer only at higher education

7 (7%) 6 (7%) 6 (8%)

a East Indian, Pakistani, Bangladeshi, Sri Lankan, Indo-Caribbean descent.
b Chinese, Korean, Japanese, Taiwanese descent or Filipino, Vietnamese, 

Cambodian, Thai, Indonesian, other Southeast Asian descent.
c Arab, Persian, West Asian descent (e.g., Afghan, Egyptian, Iranian, Lebanese, 

Turkish, Kurdish.
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2.7. Round 3

In round 3, panellists received high agreement results that reached a 
consensus and judged only the moderate agreement competencies in a 
closed questionnaire. The competencies that reached more than 75% of 
agreement between the panellists, entered the highlighted competencies 
regarding the reach of a consensus. Competencies that scored from 0 to 
49% of agreement and from 50% to 74% were excluded.

At the end of the third round, we reached a reliable consensus 
through the Delphi process based on the quantitative results. If 
consensus was not reached, we would present the disagreement re
sponses in order to provide informative insights and highlight differ
ences in perspectives regarding the telehealth curriculum.

2.8. Data analysis

The data obtained in the three rounds were stored in an Excel Of
fice® spreadsheet. Descriptive statistics, including means and standard 
deviations, were used to describe panellists’ demographic 
characteristics.

We performed descriptive data analysis with measures of central 
tendency (mean) in the three rounds, on the scores (4) Agree and (5) 
Strongly agree, of the 5-point Likert scale of each section of the closed 
questions, to find the level of consensus. To calculate the level of 
consensus, the sum of the panel members’ scores was divided by the 
total possible score (i.e., 100% very important) and then values were 
converted into percentages.

The ranking of statements was presented from the highest to the 

lowest value achieved in the average scores. We established a cut-off 
point for consensus after the second and third rounds; consensus was 
defined with competencies of agreement above 75%, based on previous 
Delphi studies (Diamond et al., 2014). All descriptive analyses using 
Microsoft® Excel version 16.65 software for macOS.

3. Results

Fig. 1 provides a summary of the process of identifying all panelists. 
We identified 629 panellists, and 100 completed the eDelphi survey in 
round 1.

The 100 panellists were based on 18 different countries, 63% women 
and 37% men (Table 1). In round 2 we got 85 panellists and in round 3, 
80 panellists. Regarding the area of work, in round 1, 37% panellists 
were researchers and lectures at higher education, 37% clinicians, 19% 
researchers and 7% administrators (coordinators or directors) or 
lecturer only in higher education.

3.1. Delphi rounds 1 to 3

Initially, 89% of panellists believed that telehealth needs to be taught 
as part of the mandatory health education curriculum, and 79% of 
panellists consider that telehealth should be a subject taught in all 
higher education health care courses (Medicine, Physiotherapy, Nurse, 
Nutrition, Speech therapy, Psycology, Pharmacy, Occupation Therapy, 
Dentistry, Social Work, Physical Educator). A summary of each eDelphi 
round is provided in Fig. 2.

Regarding the telehealth domains presented to panellists in round 1, 

Fig. 2. Flowchart of the 3 rounds of the modified Delphi study.
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the only competence that was excluded for not reaching the necessary 
consensus was “history of telehealth”, within the domain “principles of 
telehealth” (49% agreement).

The competencies “Time saving” from the “Patient preference” 
domain and “Hardware operation enabling telehealth delivery” from the 
“Technology” domain reached moderate agreement (67% and 71%, 
respectively) (see Fig. 3). All other competencies achieved high agree
ment (>75%).

Of the eleven domains presented in Round 1, one more domain was 
added for Round 2, totaling 12 domains. The domain suggested by the 
panellists and included in round 2 was “applicability of telehealth” with 
the competence “practical placement opportunities”.

Considering the suggestions of the panellists, presented in Round 1, 
the following competence was added to the domain “Care planning and 
management”: “Have a clear process to establishing communication, 
consent and privacy at the beginning of each telehealth session”. In the 
domain “Assessment, diagnosis and treatment” the competence 
“Methods for remote patients monitoring” was added.

In round 2, the competencies “Time saving” from the “Patient pref
erence” domain and “Hardware operation enabling telehealth delivery” 
from the “Technology” domain reached moderate agreement (62% and 
74%, respectively). All other competencies achieved high agreement 
(>75%).

We presented in round 3 only the competencies of moderate agree
ment, “Time saving” and “Hardware operation enabling telehealth de
livery”, to be judged. However, at the end of round 3 these two 
competencies were excluded (70% and 74%, respectively) from the final 
result of the consensus reached by the panellists.

In the final round, the participants reached consensus on 12 domains 
to be addressed in telehealth education, covering 47 competencies 
(Table 2).

4. Discussion

4.1. Main findings

The competencies presented in round 1 achieved high agreement, 
except for "history of telehealth" in the "principles of telehealth" domain. 
A new domain was added in round 2, and two competencies were added 
to existing domains based on panellists’ suggestions. In round 2, two 
competencies reached moderate agreement, but they were eventually 
excluded in round 3. Overall, the panellists reached a consensus on 12 
domains and 47 competencies. This framework provides recommenda
tions on the competencies needed to compose a telehealth curriculum in 
health care higher education.

4.2. Strengths

This study has several strengths. First, the panel was carefully 
selected to ensure representativeness, comprising a diverse group of 
panellists from different healthcare professions and from different 
countries. This allowed for a comprehensive and global perspective on 
the competencies required to implement a telehealth curriculum. Sec
ond, the high level of agreement (>75%) in 44 of the 47 competencies 
presented in round 1 highlights the consensus reached among panellists, 
demonstrating the robustness of the study. Finally, the inclusion of three 
new suggested competencies provided a more comprehensive and up-to- 
date framework for telehealth curriculum, indicating the flexibility and 
responsiveness of the study to changes in the field.

It is important to note that this study is unique in compiling core 
competencies for a telehealth curriculum across all healthcare pro
fessions. Additionally, no Delphi study was found that involved panel
lists from both low-, middle- and high-income countries to suggest a 
consensus on telehealth competencies. While some studies sought 
consensus on competencies needed in specific areas, such as medicine, 
physiotherapy, or nursing (Davies et al., 2021; Ali et al., 2015; Galpin 
et al., 2021; Erickson et al., 2015), this study achieved a consensus 
across all health care professions, enhancing the growing importance of 

Fig. 3. Domains of telehealth curriculum.
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interprofessional education (Herath et al., 2017; Broyles et al., 2013).

4.3. Limitations

One common limitation in Delphi studies is the potential for limited 
representativeness in the panel, which can affect the generalizability of 
the results. In our study, most of the participants were centred in Brazil, 
Australia and the United States of America, with low participation from 
other countries. Further studies should include a more balanced and 
diverse representation in their panels to enhance the external validity of 
the results.

4.4. Comparison with other studies

This discussion focuses on literature addressing telehealth compe
tencies at the higher education level, rather than post-university or 
continuing professional development. Telehealth is a resource that 
permeates several disciplines within a teaching program in undergrad
uate health care courses (Davies et al., 2022; Cottrell and Russell, 2020; 
Husain et al., 2020; Harden et al., 1984; Thistlethwaite, 2015). In our 
study, we identified several competencies that can be integrated into an 
integrative curriculum across a variety of disciplines, such as developing 
empathic communication, creating a therapist-patient relationship, and 
creating a bond with the patient, caregivers, and family members 
(Gunderman and Alavanja, 2016; Wali et al., 2016). We suggest that 
these competencies (e.g., all behavior-related competencies) can be 
taught in the form of an integrative curriculum (Husain et al., 2020; 
Malik and Malik, 2011), which can solve the issue of lack of time and an 
overcrowded curriculum (Davies et al., 2022; Thistlethwaite, 2015; 
Guraya and Barr, 2018). Other competencies, such as privacy during 
care and confidentiality of patient information, are also competencies 
that can permeate other disciplines, as they are necessary attitudes that 
future professionals acquire in their training (Beauchamp and Childress, 
1994).

The competencies "acquiring knowledge about the history of tele
health", "time-saving", and “hardware operation enabling telehealth 
delivery” were excluded. The first may not be necessary for all educa
tional institutions to include in their curriculum, “time-saving” can often 
be inferred from the definition of telehealth itself, and hardware oper
ation will depend on the type of technology that educational institutions 
have. We suggest that educational institutions take a critical look at 
these competencies whether they want to include in their telehealth 
curriculum and ensure they are relevant to the context needed.

With the growth of remote interventions, educational institutions 
should prioritize preparing future professionals for the practical appli
cation of telehealth. We found that the applicability of telehealth was an 
important domain that emerged from the panellists. Simulated calls in 
practical classes, telehealth clinical placements, tutorials on telehealth, 
monitoring calls by telephone or videoconferences, follow-up of virtual 
clinics, group assignments are all valuable opportunities for telehealth 

Table 2 
The core competencies framework in Telehealth curriculum at health care 
higher education.

Domain 1 Principles of telehealth
1 Differences and similarities between virtual and face-to-face 

assistance, including risks and benefits
2 Patient triage and screenings
3 Objectives of the telehealth offer
4 Evidence-based practice in telehealth
5 Definition and terminology
6 Description of the financial impact of telehealth care for the health 

system, the provider and the patient
Domain 2 Care planning and management
1 Development of a patient care plan, checking whether the approach 

should be mixed, face-to-face care combined with telehealth
2 Stimulation of patient self-management and self-care
3 Obtaining patient information, for example the address, if you need an 

emergency service
4 Patient instructions related to the appointment, such as office hours, 

technical details (lighting, camera position), professional contact 
information and platform settings used

5 Have a clear process for establishing communication, consent and 
privacy at the beginning of each telehealth session.

Domain 3 Assessment, diagnosis and treatment
1 Preparation of a treatment plan and delivery of treatment via 

telehealth
2 Practical classes with the development of simulated and real care, 

promoting the clinical experience of telehealth
3 Applicability of services via synchronous or written materials and/or 

asynchronous videos
4 Qualification of the student to perform assessment, clinical 

examination and diagnosis of the patient in the virtual environment
5 Methods for remote patient monitoring
Domain 4 Adequacy of the Environment
1 Setting the physical environment for lighting so that the patient 

visualizes the therapist
2 Influence of noise in the therapist’s and patient’s environment
3 Camera use instructions: angles and framing
4 Usage etiquette instructions, such as: tone of voice, eye contact, body 

language, greetings and closings, attention to interruptions, 
professional attire

5 Instruction of the service location, such as: clean space, no distractions
Domain 5 Professionalism
1 Align expectations and goals of care between therapist and patient
2 Creating safe care through listening and trusting with the patient
3 Empathetic communication, creating a therapist-patient relationship, 

bonding with the patient, caregivers and family members
Domain 6 Legal Aspects
1 Patients’ rights in accepting or refusing telehealth
2 Understanding Federal and Local Laws in Providing Telehealth Service
3 Understanding Federal and Local Laws Regarding Telehealth Service 

Reimbursement
Domain 7 Patient Privacy
1 Need to obtain patient consent if there are videos or photos of the 

service
2 Generate patient privacy during telehealth
3 Confidentiality of information registered in the virtual service and how 

to store it
Domain 8 Patient Safety
1 Identification of the risks, benefits and limitations of the patient when 

receiving care via telehealth
2 Patient safety risks when receiving care via telehealth, identifying the 

patient’s health conditions and the physical environment
3 How to deal with emergencie and referral of the patient to the 

emergency room
4 Understanding data security requirements in the use of telehealth 

platforms, storage of patient data in compliance with federal, state, 
and professional agencies

5 Patient instructions for setting up the physical environment for care.
6 Identification of patient companions, if you need help in the 

assessment or care, and ensure safety when necessary
7 Recording in medical records of telehealth care
Domain 9 Access and Equity
1 Equity in patient care, considering any possible disability of the patient 

(eg, speech, gait, mobility)
2 Considerations regarding cultural, social and digital literacy barriers in 

virtual service

Table 2 (continued )

3 Equity in patient care, assessing socioeconomic gaps in access to 
virtual care

Domain 
10

Patient Preference

1 Personalized education and patient empowerment
2 Facilitate access and monitoring of health care
3 Access to different health care providers
Domain 
11

Technology

1 Security of the virtual environment and service platforms
2 Preparation for use and technical troubleshooting
3 Operation on existing software to provide a virtual service
Domain 
12

Applicability of telehealth

1 Practical placement opportunities
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practices. We observed this in other studies have consistently reported 
that professionals have greater confidence, acceptance, and basic skills 
in using telehealth after receiving such training (Fernandes et al., 2022b; 
Jonas et al., 2019; Brockes et al., 2017).

4.5. Implications

As telehealth continues to grow and becomes more essential to reach 
underserved populations regardless of location, our consensus provides 
a starting point for training future health professionals in telehealth. We 
believe our findings are relevant and can be used to guide the design and 
implementation of a telehealth curriculum. While certain competencies, 
such as empathetic communication and the therapist-patient relation
ship, are already core to most healthcare professional education pro
grams, these competencies must be specifically adapted for the 
telehealth context. In a virtual setting, healthcare providers need to 
develop new strategies for building rapport, compensating for the lack of 
non-verbal communication, and ensuring patient trust.

It was not our purpose to rank or prioritize competencies, and we 
believe it is important to include a wide range of competencies to build a 
curriculum that ensures sufficient knowledge. Future research on vali
dation, implementation, and effectiveness needs to be conducted to 
investigate whether the structure provided in this study covers the needs 
for training future professionals. Finally, it will be important to conduct 
further research to determine at which point during their undergraduate 
courses these competencies should be introduced.

This Delphi study is particularly relevant to musculoskeletal phys
iotherapy, where telehealth has increasingly been adopted for remote 
consultations and follow-up care. Telehealth can be integrated with in- 
person services by offering patients virtual assessments and ongoing 
management, while in-person visits can be reserved for situations 
requiring hands-on treatment or more detailed physical assessments. 
This hybrid model allows for continuity of care, particularly for patients 
with chronic musculoskeletal conditions, while also improving access 
and reducing the need for travel to healthcare facilities.

5. Conclusion

This international consensus group formed by experts, clinicians, and 
lecturers has identified the core competencies in a telehealth curriculum 
organized into 12 domains that can be used as a foundation for training 
future health professionals.
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Oikarinen, A., Yamakawa, M., Fukui, S., Utsumi, M., Higami, Y., Higuchi, A., 
Mikkonen, K., 2019. Healthcare professionals’ competence in digitalisation: a 
systematic review. J. Clin. Nurs. 28, 745–761. https://doi.org/10.1111/jocn.14710.

Kulju, E., Jarva, E., Oikarinen, A., Hammarén, M., Kanste, O., Mikkonen, K., 2024. 
Educational interventions and their effects on healthcare professionals’ digital 
competence development: a systematic review. Int. J. Med. Inf. 185, 105396. 
https://doi.org/10.1016/j.ijmedinf.2024.105396.

Malik, A.S., Malik, R.H., 2011. Twelve tips for developing an integrated curriculum. 
Med. Teach. 33, 99–104. https://doi.org/10.3109/0142159X.2010.507711.

Nazeha, N., Pavagadhi, D., Kyaw, B.M., Car, J., Jimenez, G., Tudor Car, L., 2020. 
A digitally competent health workforce: scoping review of educational frameworks. 
J. Med. Internet Res. 22, e22706. https://doi.org/10.2196/22706.

Organization, W.H., 2015. eLearning for Undergraduate Health Professional Education: a 
Systematic Review Informing a Radical Transformation of Health Workforce 
Development. World Health Organization.

Silva, P.V., Costa, L.O.P., Maher, C.G., Kamper, S.J., Costa, L. da C.M., 2019. The new 
agenda for neck pain research: a modified Delphi study. J. Orthop. Sports Phys. Ther. 
49, 666–674. https://doi.org/10.2519/jospt.2019.8704.

Sinead Keeney, H.M., 2011. Felicity hasson, conducting the research using the Delphi 
technique, the Delphi technique in nursing and health research, 69–83. https://doi. 
org/10.1002/9781444392029.ch5.

Thistlethwaite, J.E., 2015. Interprofessional education: implications and development for 
medical education. Educ. Méd. 16, 68–73. https://doi.org/10.1016/j. 
edumed.2015.04.007.

Trevelyan, E.G., Robinson, P.N., 2015. Delphi methodology in health research: how to do 
it? Eur J Integr Med 7, 423–428. https://doi.org/10.1016/j.eujim.2015.07.002.

van Houwelingen, C.T.M., Moerman, A.H., Ettema, R.G.A., Kort, H.S.M., ten Cate, O., 
2016. Competencies required for nursing telehealth activities: a Delphi-study. Nurse 
Educ. Today 39, 50–62. https://doi.org/10.1016/J.NEDT.2015.12.025.

Wali, E., Pinto, J.M., Cappaert, M., Lambrix, M., Blood, A.D., Blair, E.A., Small, S.D., 
2016. Teaching professionalism in graduate medical education: what is the role of 
simulation? Surgery 160, 552–564. https://doi.org/10.1016/J.SURG.2016.03.026.

Waseh, S., Dicker, A.P., 2019. Telemedicine training in undergraduate medical 
education: mixed-methods review. JMIR Med Educ 5, e12515. https://doi.org/ 
10.2196/12515.

Wollsching-Strobel, M., Ehlers, J.P., Zupanic, M., 2021. [How does a patient-centered, 
future-oriented medical curriculum look like? The patients’ view]. Z Evid Fortbild 
Qual Gesundhwes 167, 50–56. https://doi.org/10.1016/j.zefq.2021.09.009.

World Health Organization (WHO), 2016. eHealth in the Region of the Americas: 
breaking down the barriers to implementation. https://iris.paho.org/bitstream/han 
dle/10665.2/31286/9789275119259-eng.pdf.

Yamato, T.P., Saragiotto, B.T., Lopes, A.D., 2015. A consensus definition of running- 
related injury in recreational runners: a modified Delphi approach. J. Orthop. Sports 
Phys. Ther. 45, 375–380. https://doi.org/10.2519/jospt.2015.5741.

M.F.A. Jacob et al.                                                                                                                                                                                                                             Musculoskeletal Science and Practice 75 (2025) 103244 

8 

https://doi.org/10.1002/14651858.CD002098.pub2
https://doi.org/10.1089/tmj.2020.0420
https://doi.org/10.1097/JXX.0000000000000488
https://doi.org/10.1097/JXX.0000000000000488
https://doi.org/10.1016/j.jpainsymman.2018.09.002
https://doi.org/10.1016/j.jpainsymman.2018.09.002
https://doi.org/10.1016/J.ACRA.2015.12.003
https://doi.org/10.1016/j.kjms.2017.12.009
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref27
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref27
https://doi.org/10.1111/j.1365-2923.1984.tb01024.x
https://doi.org/10.1111/j.1365-2923.1984.tb01024.x
https://doi.org/10.1097/MD.0000000000007336
https://doi.org/10.1371/journal.pone.0256425
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref31
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref31
https://doi.org/10.1016/j.pmn.2011.08.008
https://doi.org/10.3389/fpubh.2024.1385532
https://doi.org/10.1097/ACM.0000000000002701
https://doi.org/10.1177/0269216317690685
https://doi.org/10.1111/jocn.14710
https://doi.org/10.1016/j.ijmedinf.2024.105396
https://doi.org/10.3109/0142159X.2010.507711
https://doi.org/10.2196/22706
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref40
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref40
http://refhub.elsevier.com/S2468-7812(24)00339-4/sref40
https://doi.org/10.2519/jospt.2019.8704
https://doi.org/10.1002/9781444392029.ch5
https://doi.org/10.1002/9781444392029.ch5
https://doi.org/10.1016/j.edumed.2015.04.007
https://doi.org/10.1016/j.edumed.2015.04.007
https://doi.org/10.1016/j.eujim.2015.07.002
https://doi.org/10.1016/J.NEDT.2015.12.025
https://doi.org/10.1016/J.SURG.2016.03.026
https://doi.org/10.2196/12515
https://doi.org/10.2196/12515
https://doi.org/10.1016/j.zefq.2021.09.009
https://iris.paho.org/bitstream/handle/10665.2/31286/9789275119259-eng.pdf
https://iris.paho.org/bitstream/handle/10665.2/31286/9789275119259-eng.pdf
https://doi.org/10.2519/jospt.2015.5741

	Defining core competencies for telehealth in healthcare higher education: A Delphi study
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 eDelphi development
	2.3 eDelphi panel
	2.4 Procedures of the modified eDelphi
	2.5 Round 1
	2.6 Round 2
	2.7 Round 3
	2.8 Data analysis

	3 Results
	3.1 Delphi rounds 1 to 3

	4 Discussion
	4.1 Main findings
	4.2 Strengths
	4.3 Limitations
	4.4 Comparison with other studies
	4.5 Implications

	5 Conclusion
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


