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The words telemedicine and telehealth are used synonymously by some. 
Telemedicine refers to the use of information and communication 
technologies for clinical diagnosis and monitoring and the provision of 
healthcare over distance, but telehealth is a broader concept. Telehealth is 
defined by the Health Resources and Services Administration[1] as ‘the use 
of electronic information and telecommunications technologies to support 
long-distance clinical healthcare, patient and professional health-related 
education, public health and health administration’. Telehealth has been 
viewed as a promising method of addressing the current health challenges 
surrounding service delivery to remote and rural areas. It can be used 
to alleviate the shortage of healthcare practitioners; improve access to 
specialist physicians; reduce the costs of accessing healthcare services by 
reducing the need to travel for consultation; and provide support to rural 
general practitioners and community service therapists, thereby improving 
retention in rural communities.[2-6] 

One of the suggested strategies to promote telehealth at a national level 
within developing countries is to introduce telehealth into the education 
and training programmes of healthcare professionals, both undergraduate 
and postgraduate, so that they are aware of, and can use, telehealth methods 
to provide healthcare to their patients.[7] The benefits associated with 
telehealth provide impetus for student and professional training across the 

healthcare disciplines. As students receive their training from academics at 
tertiary institutions, trained faculty with relevant content knowledge[8,9] and 
research experience in the field[10] should be available to disseminate this 
information and to demonstrate how telehealth can be used to provide and 
improve patient care. 

A lack of skilled personnel to facilitate training of healthcare professionals 
is a barrier to sustaining telehealth models of service delivery.[11] A study on 
telehealth in primary care found that telehealth could support the primary 
healthcare approach, as its inclusion into student training can be used 
to connect students with patients from remote and rural areas, allowing 
them access to diverse communities, but also that insufficient training and 
exposure during undergraduate training contributed to a limited uptake of 
this technology.[12] These results are especially relevant in South Africa (SA), 
where almost 50% of the population lives in rural areas.[13] 

There is sufficient evidence supporting the use of telehealth services to 
improve patient care across many disciplines of health, including medicine, 
physiotherapy, nursing, audiology and speech-language pathology.[6,14-19] 
However, there is a paucity of literature pertaining to the training and 
education of students in using and implementing telehealth services. A 
systematic review conducted by Edirippulige and Armfield[20] found no 
record of education and training programmes on telehealth in Africa. This 
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is of concern, as the importance of telemedicine has long been recognised by 
the SA government. The first phase of the SA National Telemedicine System 
was implemented in 1999, but was not successfully sustained.[21]

Healthcare acts and policies within SA recognise the value of information 
and communication technology (ICT) in health, and support the use of 
telehealth applications and technology within the healthcare service delivery 
model.[22-24] The National Department of Health outlines 10 priorities 
(the 10-point plan) within the national service delivery agreement, one 
of which is the need to improve health infrastructure, including the use 
of ICT and sophisticated technology to advance patient care, and has 
developed a National eHealth Strategy.[22] One aspect identified within the 
strategic objectives is the need to improve telehealth capacity building. The 
strategy notes that educational opportunities in telehealth are limited, and 
government therefore aims to promote capacity development in telehealth 
through education and research. Universities, through their academic staff, 
have been identified as key role-players to facilitate this process. Related 
to this is the development of education and training courses that are well 
structured, to provide the theoretical and practical competencies required 
for administering clinical and educational services via a telehealth model. 
In order to capacitate academics to teach and train students in this area, key 
aspects relating to telehealth need to be understood. 

A review of the literature identified key knowledge areas required for 
effective telehealth practice that should be included in a telehealth course: 
computer competence and literacy;[3,25,26] understanding of ethical and 
legal issues;[25-29] understanding of the protocols and standards that guide 
good practice;[30] and data management, specifically relating to online 
transmission, retrieval and storage of data.[29] It is important to put these 
issues into the SA context in view of current healthcare constraints, service 
delivery issues and the infrastructure requirements of a telehealth service. 

Early literature from the developed world found that some disciplines 
of healthcare reported limited or no exposure to telehealth during their 
undergraduate training. In 2002, the American Speech and Health 
Association found that only 11% of the 1 667 American speech language 
pathologists and audiologists used telehealth in their practice. Lack of 
theoretical and clinical exposure to telehealth at undergraduate level, lack 
of guidelines and insufficient clinical evidence were cited as the primary 
reasons for non-use by over three-quarters of respondents.[31] The current 
situation in SA is believed to be similar. 

The perspectives, practices and overall attitudes of academics toward 
education and training in telehealth is considered a key enabler of 
sustainable development of telehealth.[32] The aim of this study was to 
determine the perspectives, attitudes and exposure of academics within the 
various disciplines of the health sciences to telehealth and its inclusion in 
student training. The study further aimed to identify telehealth information 
that exists within the current curricula as well as to understand which areas 
of telehealth academics consider important when designing a telehealth 
course. 

Methods
Ethical approval to conduct the study was obtained from the University of 
KwaZulu-Natal Ethics Committee (ref. no. HSS/0335/014D). A descriptive 
survey design was implemented, with quantitative methods of analysis. 
The questionnaire developed by the American Speech and Hearing 
Association[31] was adapted to include questions relevant to the SA context. 

The questionnaire comprised 30 questions across four domains linked to the 
objectives of the study, which were to determine SA academics’:

(i) experiences (in teaching, learning and research) with telehealth;
(ii) attitudes about telehealth; and
(iii)  perspectives on what they considered would be most valuable for 

inclusion in a telehealth course, based on six key areas provided. 

The questionnaire was circulated electronically via Google forms. Questions 
and statements were multiple choice, yes-or-no responses or open-ended, 
allowing participants to explain their responses.

Letters requesting participation were sent to the seven SA universities 
offering health sciences programmes, of which five consented to participate 
in the study. Once institutional permission from the university was granted, 
permission from heads of department (HODs) of the various disciplines 
was requested. Some HODs failed to respond to the request, and this 
contributed to a low response rate. Invitations to participate in the study 
could only be sent to the list of email addresses that could be obtained from 
the HODs who furnished this information. An information letter together 
with a consent form and a link to the questionnaire was emailed to 170 
academic staff members within health sciences departments from the five 
participating universities. The online survey system allowed the participants 
3 weeks to respond. 

In addition to basing our questionnaire on one that had already 
been developed and used, other measures to ensure the validity of our 
questionnaire included a pilot study. Ten part-time employed academics 
were asked to complete the questionnaire to discover whether they 
experienced any problems answering any of the questions. They were 
required to complete a response form giving feedback on the clarity 
of questions, language and grammar, as well as on the length of the 
questionnaire. No-one experienced any challenges, and no changes were 
made to the questionnaire. The data were analysed using descriptive and 
inferential statistics. For the 6-point Likert-scale questions on key areas 
that could be included into a telehealth module, Spearman’s correlation 
coefficient was calculated. The mean square contingency coefficient, the 
phi coefficient, was used to determine the degree of association between the 
binary variables (yes-or-no responses). Alpha was set at 5%.

Results 
A total of 66 academics completed the questionnaire, a response rate of 39%. 
The distribution of participants across the various health science disciplines 
is shown in Fig. 1. 

Twenty-nine of the academics (44%) had >10 years of teaching experience, 
19 had <5 years of experience (29%) and the remaining 18 had between 5 
and 10 years of experience (27%). 

Experience with and exposure to telehealth (teaching, 
learning and research) 
Participants were asked about their experiences with, and exposure to, 
telehealth. The questions related to their understanding of key definitions 
and operation and familiarity with telehealth equipment, and their 
involvement in teaching and research within these areas. Regarding how 
they were first introduced to telehealth, 51 respondents (77%) indicated 
that they had read about it, while 9 (14%) had heard about it during a 
conference presentation. The remainder were introduced to it by colleagues 
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and demonstrations conducted by suppliers. Responses to the yes-or-no 
options are shown in Table 1. 

The majority of the academics did not teach (79%) or research (89%) 
telehealth. There was a statistically significant relationship between teaching 
and research (p=0.001), as those who were teaching telehealth were also 
conducting research in the area. 

The majority (80%) of participants indicated that they felt it is necessary 
to include telehealth in the curriculum, while some were either unsure or 
disagreed. An open-ended question asked them to support their response. 
Most attributed their reasoning to meeting the needs of communities 
through the use of telehealth services, and 35 (53%) participants stated that 
students need to have knowledge, exposure and competence in this area so 
that it is sustainable. One participant stated:

 ‘The times that we live in are changing and platforms for service delivery 
are also changing. Students should be able to function in various 
contexts and use various platforms to offer services to patients. I think 
understanding tele-audiology will be beneficial to students, especially 
taking into consideration the shortage of professionals in SA’ (audiologist 
and speech-language pathologist, 8 years’ experience). 

The importance of using internet-based services was emphasised:
 ‘Telehealth is a collection of means or methods for enhancing 
healthcare, public health, and health education delivery and support 
using telecommunications technologies. Telehealth encompasses a broad 
variety of technologies and tactics to deliver virtual medical, health and 
education services. I believe that content is freely available to all via the 
internet and it is best to incorporate it into teaching rather than avoid it’ 
(physiotherapist, 5 years’ experience). 

One person who felt that it was unnecessary to include telehealth in the 
curriculum, however, added:

 ‘Our students are being trained to be clinicians and not academics, the 
use of telehealth between client and clinician is not relevant in our under-
resourced areas … among clinicians it is used, and can be learnt in the 
field at the particular venue, and hence does not to be included in the 
curriculum’ (occupational therapist, 7 years’ experience).

With regard to devices and technology, all institutions had some form of 
telehealth equipment across the various disciplines. The three disciplines 
reporting the most access to technology and devices were audiology, 
physiotherapy and nursing. Three of the five institutions owned a Kudu-wave 
5 000 tele-audiology device. One institution is involved in mHealth (mobile 
health) and has developed a smartphone application for hearing screening. 

The discipline of nursing across two institutions reported management of 
rural community patients via telehealth services. 

Attitudes towards and perspectives on telehealth 
A total of 47 (71%) respondents indicated that they felt that telehealth 
could positively benefit their profession, and 47 (71%) stated that it has the 
potential to address service delivery barriers. Twenty (30%) stated that the 
lack of standards for telehealth practice creates a negative attitude towards 
the area, while 11 (17%) had a negative attitude regarding the sustainability of 
telehealth practices even though they felt positive about the benefits. A total of 
46 (70%) felt that introducing content on telehealth-based teaching resources 
could improve overall teaching and learning. However, 18 (27%) did not feel 
that introducing it would improve learning outcomes for their respective 
degrees. The responses to the other statements are shown in Table 2.

There was no correlation between responses to the question, ‘Can 
telehealth positively impact the profession?’ and the question on lack of 
standards (p=0.369). This implies that not all participants who felt that the 
lack of standards, guidelines and policy makes it difficult to implement 
telehealth thought that this would interfere with the positive impact that 
telehealth could make on their profession. 

Additional comments regarding their attitudes towards telehealth were 
sought, and included the following: 

 ‘More information and practical demonstrations may change negative 
views of most audiologists, including academics, toward tele-audiology’ 
(audiologist, 20 years’ experience).
 ‘I don’t know much about tele-audiology currently and would benefit 
from knowing more’ (audiologist and speech-language pathologist, 8 
years’ experience). 
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Speech language pathology
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Public health and nursing
Unknown
Medicine

Fig. 1. Distribution of participants by discipline, %.

Table 1. Experiences with and exposure to telehealth (teaching, learning and research) (N=66)
Yes, n (%) No, n (%) Unsure

Familiarity with basic telehealth terminology 59 (89) 7 (11)
Familiarity with synchronous v. asynchronous telehealth services 27 (41) 39 (59)
Attended a CPD-related activity on telehealth 18 (27) 48 (73)
Experience with operating a telehealth device 26 (39) 40 (61)
Researching telehealth 7 (11) 59 (89)
Teaching telehealth 14 (21) 52 (79)
Do you think telehealth should be included in the curriculum? 53 (80) 10 (15) 3 (5)
CPD = continuing professional development.
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 ‘It is unrealistic at most district-level facilities 
around our country, and so will students 
actually be able to use or benefit from this while 
studying or when qualified?’ (occupational 
therapist, 1 year’s experience). 
 ‘I believe in its potential to resolve many of 
the practical issues we experience in training 
interns (human nutrition and dietetics, 20 years’ 
experience). 

Respondents were asked whether they thought 
that telehealth-based services would be a feasible 
way of ensuring that students have adequate 

exposure to a maximum number and variety 
of patients, of whom 55 (83%) agreed. When 
asked whether their students were knowledgeable 
about telehealth services, 51 (77%) felt that their 
students knew very little about them. Only 
14 (21%) indicated that the introduction of 
telehealth modules was discussed in curriculum 
planning meetings.

Finally, academics were asked to rank, in 
order of importance from most important to 
least important, the six content areas considered 
relevant for a telehealth module identified 
from the literature. These were: standards and 
protocols; ethical issues; computer literacy and 
understanding of computers and technology; 
limitations of telepractice; telepractice as 
it relates to the SA and African context; and 
data management as it relates to online service 
delivery. Only 54 participants responded to this 
question in full (Fig. 2). 

A significant correlation was noted between 
the variables ‘ethical issues’ and ‘limitations 
of telehealth services’ (p=0.007). Respondents 
who regarded ethical issues as most or very 
important also regarded limitations of telehealth 
services to be very important or important. The 
correlation between individuals’ responses to the 
question regarding how face-to-face contact is 

central to their profession and their selection of 
ethical issues as most relevant was also significant 
(p=0.04).

Discussion
Telehealth can improve service delivery to 
remote and rural areas, reduce health service 
disparities that exist between socioeconomic 
groups and reduce health costs. Education and 
training in this area would strengthen the health 
system’s capacity to deliver and sustain these 
services.[20] Academics are central in facilitating 
the education and training of undergraduate 

healthcare professionals. The key findings of this 
study are that the majority of participants do not 
have much experience with or knowledge about 
telehealth, do not include any telehealth content 
in their teaching, have not used a telehealth device 
and do not have any current research interests in 
this area. This relationship between teaching and 
research in telehealth was significant, implying 
that those participants who were teaching in the 
area were also engaged in research, possibly as a 
way to advance their knowledge. 

The academics’ lack of knowledge about 
telehealth makes it difficult for them to teach in 

Table 2. Attitudes regarding telehealth (N=66) 
Statement Yes, n (%) No, n (%)
Telehealth can positively impact our profession 47 (71) 19 (29)
Lack of standards, guidelines and policy makes it difficult to implement such practice 20 (30) 46 (70)
Face-to-face contact is central to our professional interaction, making tele-audiology inappropriate 10 (15) 56 (85)
Telehealth can address the barriers to services related to access and language between clinician and patient 47 (71) 19 (71)
Telehealth can improve health service delivery in SA 47 (71) 19 (71)
Telehealth is a promising concept, provided that a structured curriculum is designed to train students appropriately 50 (76) 16 (24)
I think that telehealth is sustainable within the SA context 32 (48) 34 (52)
Introducing telehealth into clinical training would improve learning outcomes by increasing exposure to more diverse patients 48 (73) 18 (27)
SA = South Africa.
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this area. This finding supports a recent study by Grogan-Johnson et al.,[29] 
who surveyed telepractice training in graduate speech-language pathology 
and audiology programmes. The barriers to adopting telepractice in 
graduate programmes were related to, among others, a lack of trained faculty 
to provide instruction. Ehnfors and Grobe[33] describe this as a real challenge 
facing healthcare professionals who may find themselves in the future 
working in a technologically driven healthcare system without the necessary 
competencies. These studies provide strong motivation for education and 
training, and demonstrate the need for certification programmes for both 
academics and healthcare professionals, so that students can also be the 
recipients of this information. 

Although the majority of academics displayed a positive attitude towards 
the impact that telehealth can make on the profession, and on the 
improvement of service delivery, the lack of available standards and 
guidelines created a negative attitude towards it. Picot[25] emphasises the 
need for guidelines and standards to be developed across all professions that 
intend using telehealth systems and methods, and further recommends that 
education and training standards be developed so that suitable knowledge 
and skills can be obtained. A systematic review by Molini-Avejonas et al.[34] 
identified the barriers to the use of telehealth in the speech, language and 
hearing sciences as the lack of training, regulation of practice and acceptance 
and recognition of telehealth benefits by both the public and professionals. 
These findings further support the need for training and development in 
the area of telehealth.

In an article by Frenk et al.[35] on transforming education for health 
professionals to strengthen health systems, it was emphasised that ICT is 
important for transformative learning in terms of exposing undergraduates 
to telehealth models of service delivery. The authors state that ‘an exciting 
area of development is the application of ICT to build global consortia of 
education and institutions to leverage their resources, realise synergies and 
transform educational opportunity into a global public good’. A survey of 
the attitudes of 202 audiologists toward tele-audiology identified interest 
in using internet-based facilities to provide patient support. However, 
participants had concerns regarding their lack of knowledge of and exposure 
to technologically based services during their undergraduate years.[36] 
The literature also shows that a lack of user acceptance of technology is a 
primary reason for the poor uptake of telehealth.[37,38] Other studies suggest 
that exposure to and experience with telehealth increases positivity.[36,39] 

The present study reflects an overall lack of experience with and exposure 
to telehealth in SA academics. In addition, participants demonstrated varied 
attitudes regarding the feasibility and sustainability of telehealth within 
their contexts. This attitudinal disposition could shape learners’ interest 
and practice within the area. The majority of participants did not feel 
confident in the subject matter, owing to their lack of exposure to it. A way 
forward in addressing this would be to promote professional development 
activities in the area of telehealth. Various systematic reviews indicate that 
across the different health science disciplines, there are needs for protocol 
and guideline development, increasing confidence and competence, and 
the development of training standards.[25,29,40,41] This is in keeping with 
the strategic priorities of the SA government, in terms of the eHealth 
strategy for SA.[22] According to the World Health Organization,[42] health 
professionals and academic institutions are among the key constituents 
involved in addressing the health needs of communities, through evidence-
based teaching and the development of new and improved methods of 
service delivery.[42]

For the purposes of the study, six key areas were suggested as potential 
content areas for a telehealth module. Protocol and standards development 
was ranked as the most important area by participants. This was seen to 
be one of the key strategies necessary for promoting the advancement 
of telehealth in various health disciplines, as well as for interprofessional 
collaboration.[43] Wade et al.[44]  have also identified the development of 
protocols as one of the key components of sustainable practice.

Contextual relevance is important within healthcare, especially when one 
considers establishing infrastructure and rolling out technology to promote 
health services. In a context where social determinants of health have 
contributed to the inequitable distribution of health resources and access,[45] 
and to failure in redressing the injustices of the past, careful consideration 
must be taken to ensure that these service delivery models are both feasible 
and sustainable. Respondents did not feel that contextual relevance was an 
important component of a telehealth module, with 49% stating that it can 
be included if there is time.

Data management was viewed as the least important subject to be 
included in a telehealth module. However, data management is a very 
important part of telehealth services, especially when one considers the 
intricacies involved in the storage, retrieval and transmission of patient 
information. Failure to adequately manage patient data could result in 
malpractice. Data management was, however, ranked as the least important 
component by 49% of respondents.

An understanding of the legal and ethical issues related to telehealth 
service delivery is crucial for effective practice.[27] Ethical practice guides 
professional behaviour, and is central to service delivery. Its importance 
was reflected in the responses, with 45% rating it as the most important 
component of a telehealth module, and 21% as very important. A significant 
correlation was noted between the variables ‘ethical issues’ and ‘limitations’, 
as well as between face-to face-contact and ethical practice. This implies that 
participants considered the limitations of telehealth practice and face-to-
face contact with patients as important ethical considerations. 

According to Hebert et al.,[46] an understanding of technology, together 
with its advancement and development, is absolutely integral in promoting 
the progression of the science behind telehealth. They emphasise that it 
is important to also understand how the patient views technology and its 
ability to assist them in healthcare. This understanding is largely developed 
from the information imparted by a knowledgeable healthcare provider. 
Understanding how technology works is important, considering that 
telehealth technology can range from simple videoconferencing technology 
to sophisticated computer programs and virtual environments.[47] Jobson[48]  
mentions that while the government in the USA has significantly progressed 
in providing medical technology and information systems to support 
the healthcare system, a lack of trained professionals has resulted in its 
underutilisation. Computer literacy and competence in using technology 
was ranked third of the six components.

The limitations of this study were the refusal of two universities to 
participate, and the small sample size, representing less than 50% of 
medical staff at the five participating universities, therefore limiting the 
generalisability of study findings. The requirement to rank the six content 
areas on an ordinal scale of importance may give a skewed impression of 
the overall view of the respondents. The relative differences in importance 
are not known. Some respondents, for example, may have considered two 
or more components to be of very similar importance, but were obliged to 
rank them.
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Conclusion
The role of academia within telehealth education and training is emphasised 
in the literature, and relates to the need for its inclusion in teaching and 
clinical training for its sustainability. Academics in this study shared the 
view that the inclusion of telehealth in the curriculum could be beneficial 
for students, and for their own development. They also considered the 
development of standards and protocols and legal and ethical issues as the 
most important areas to include in a telehealth course, while applicability to 
the SA and African context and data management were viewed as the least 
important considerations.

A dialogue needs to begin among the various disciplines on how to 
integrate telehealth knowledge and clinical training into their curricula. 
Academics are at the forefront of providing knowledge to students, but can 
only do so if they are knowledgeable themselves. It would also be valuable for 
more research to be conducted within individual health professions regarding 
the clinical implications of introducing telehealth into curricula. This will 
increase knowledge production, which could lead to knowledge translation, 
thus ultimately addressing the knowledge-to-action gap. 

This study also highlights the need to develop training standards and 
guidelines for telehealth. Guidelines – clinical, technical, operational and 
ethical – are required to ensure quality of care and to overcome current 
negative perceptions of telehealth. Professional development in the area 
of telehealth for academics is also required, and can be facilitated through 
more workshops, conference presentations given by experts in the field 
and demonstrations by companies selling telehealth systems. The future of 
telehealth services depends largely on the pursuit of high-quality training 
and development, as it is difficult to envisage the use of technologically based 
healthcare without transforming the training of healthcare professionals.
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