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Introduction

The world is rapidly changing with new advances in technology 
in all walks of life. Health provision is no exception; however, cop-
ing with rapid changes is a challenge. Already the initial training in 
medicine and healthcare is far more demanding than for any other 
profession. Over and above, graduation is rarely enough. Increasing 
specialization and super specialization came about because of patients’ 
demand for perfection and insistence of quality, which calls for more 
and more learning about less and less. Whether it has helped or not is 
a moot point, but this training is expensive and takes precious time off 
from the earning years of the health professionals’ life span.

Providing training on advances, some of which may lead to creation 
of new specialization needs the availability of trainers. Health-care pro-
vision, however, is lucrative. Patients are willing to pay higher for any 
new skill, but that skill will remain new and unique only till the competi-
tion sets in. And training others means increasing your own competition! 
Tele-education offers a means of providing better utilization of time and 
availability of the few professionals who are willing to train. It is well un-
derstood that ICT is not only a contributor to advances, but also provides 
tools and methods to make for better training. Virtual training means mis-
takes are also virtual; hence, possible harm by those with less experience 
or even yet to be qualified, gets minimized.
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Distance education in the context of professional work in health

Luiz Roberto de Oliveira and Gustavo Silveira Dantas

Introduction

Distance education is somewhat old and has always had a relation with 
the then existing technologies. Technological resources are used to meet two 
basic needs: content support and transport. It is possible to identify gener-
ations of distance education through such details.136,137 However, with the 
appearance of the web and in particular web 2.0, a great growth of distance 
education took place, with the coinage of the term web-based distance ed-
ucation. This characterized the beginning of a third generation of distance 
education. The major contrast between the third and the previous two gener-
ations is the role of the learner,138 who need no longer be passive as a receiver, 
but more active, not only consuming what is delivered but also participating, 
venturing out in a quest of autonomy, and contributing to its production. 
This separation has been much discussed with several points at odds, serv-
ing only to show that there has always been some association between dis-
tance learning and the technologies existing in each epoch of its evolution.

Learning has three distinct components: who learns, who teaches, and 
the content. Distance education uses technological resources to overcome 
the impediments of time and space to allow communication between these 
elements. Because of its sophisticated evolution, among other reasons, it is 
no longer possible to ignore the facilitation resulting from the convergence 
of communication solutions in the Digital Society.139

Moran140 conceptualized distance education as “the process of teach-
ing and learning mediated by technologies, where teachers and students 
are separated spatially and/or temporally.” Even while there is great po-
tential, apprehensions of its role persist among those with a strong and 
deep-rooted tradition of classroom teaching, which Sabbatini141 affirms 
as “the persistence of obsolete and ineffective didactic-pedagogical meth-
odologies, in great mismatch with current reality.” The resistance seems 
to stem much more from ignorance about educational technologies, us-
ing information and computational means in constant evolution than due 
to insurmountable incompatibilities.142 A synthesis will be presented on 
online education, seeking to disseminate the essential ideas and consid-
ering the main myths, advantages, and disadvantages associated with 
web-based education.

Myths, advantages, and disadvantages in distance education

There are three myths to be broken regarding online distance educa-
tion. The first is considering its practice only as an easy way to replace 
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the teacher. The next two relate to a belief that distance education is easier 
and cheaper to use. Combined with these three mistakes, is the panorama 
of what has been called by Azevedo136 as the “avant-garde (technological) 
of backwardness (pedagogical)”. In other words while the technology, for 
educational purposes, has become indispensable, but pedagogy—as a sci-
ence interested in the methods, practice, and processes of teaching to the 
improvement of learning—and andragogy,139 the methods of pedagogy 
used in adult education, are essential.138 It is fundamental to understand 
the convergence between technology, teaching, education, and learning, 
in all areas, including health. Recently a key attention has been given to 
the learning theories endorsing e-Learning.136

An initial step to undo misunderstandings must begin by considering 
that in online distance education, one should never think about dismiss-
ing the teacher whose presence is irreplaceable. This is even while it is 
important to constantly develop the learner's autonomy and improve his 
or her metacognitive perception140 so that he can reach the stage of heut-
agogy,143 that is, able to learn more and better and on account of his/her 
personal efforts. In online distance education, the role of the teacher is not 
extinguished, only modified. During face-to-face education, knowledge 
comes to the learner, almost exclusively, through the teacher, but in this 
new modality the teacher becomes a participant in the process. Teachers 
remain as facilitators, with maybe different functions, either for content 
creation and development or as tutors. The learner’s position is also some-
what displaced; it is student-centered education, no longer passive, and 
going beyond “mere spectators, without the necessary criticism and re-
flection,” which demands protagonism, according to the so-called active 
teaching and learning methodologies.144

The main focus of distance education should not be towards cost reduc-
tion. An understanding that this facilitates learning and better access is 
essential. While that may require extra expenditure, one just has to recog-
nize that there is commiserate value generated. Distance learning allows 
increase in scale, constant updates, reuse of modularized components, 
and a reduction in the burden of attending each course individually. The 
overall objective, however, remains to be learning, which requires spe-
cific metrics and assessments, for example, monitoring the evasion rate, to 
even minimize waste.

Among its advantages are a reduction of travel costs and related risks, a 
wider reach with democratization of knowledge opportunities, a possibil-
ity of flexibility in deciding the hours of study, and a higher potential of re-
ceiving on-the-job training without a need to leaving one’s place of work. 
Some of these are very relevant for the health sector. There are potential 
disadvantages though: the need for specialized staff (including additional 
training of teachers and tutors), the existence of stable and sufficient con-
nections, and digital competence (digital and information literacy) on the 
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part of the students. There are special challenges regarding online disci-
pline, which is required both from the teachers as well as the students. 
Many do not adapt well to online teaching, sometimes due to a tendency 
towards procrastination or because of other digital limitations.

Hybrid teaching

This is an attempt to combine what is best in face-to-face education with 
what can best be obtained through distance learning. There are several im-
portant aspects of this combination, with a requirement of well-structured 
pedagogical planning. Online distance education is more than simply 
making face-to-face work on a virtual platform, configuring mere didac-
tic transposition of books to online texts or lectures to videos, but rather 
proceeding to the didactic transition that adequately combines the vari-
ous intelligent media, structuring various parameters to favor meaningful 
learning.

In digital health practice, online distance education can be combined 
with existing or planned telehealth and telemedicine activities in many 
ways. Both can harness the same technological infrastructure. It needs to 
be remembered that learning about the components of telecare is a con-
stant requirement of the personnel and other stakeholders of the project.

Teacher and student training

One of the main success factors with the use of online distance education 
concerns the human element involved. There are three main categories: 
teachers (content managers and teachers), production and support staff, 
and finally students. Considering the latter, three groups of items need fur-
ther deliberation: (1) variations in intelligence (learning styles), (2) digital 
and informational limitations, and (3) what may be called intrinsic char-
acteristics (curiosity, attention, and subject knowledge). For undergradu-
ate courses within the health domain, the current generation of university 
students, the so-called generation Z, offers better possibilities due to their 
positive understanding and attitude towards mobile distance education.

Teachers need to understand the technology, the special nuances of 
web-based education, and how to escape existing pitfalls. Educational 
institutions, especially those providing higher education, should facili-
tate continuous and permanent training of their faculty and provide op-
portunities to improve knowledge of the various uses of virtual teaching 
along with its synchronous (video collaboration) and asynchronous tools 
(moderated chat, forums, and discussion lists). The use of virtual learning 
environments, blogs, podcasts (audio and video), wiki tools, portfolios, re-
positories, among many other facilities, can be associated with face-to-face 
teaching to improve learning.
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The health area

Health professionals currently face problems related to an overwhelm-
ing production of fresh information and the speed of its dissemination. 
Constant updates are possible only through ICT. Books, conventional 
journals, and congresses are not in a position of keeping up with the 
continuous and rapid generation of new knowledge in a timely manner, 
though many of them in any case are converting to an electronic format, 
for example, remote access and webinars for conferences, privileged on-
line access for journals, and individual access using digital reading de-
vices, including smartphones.

In addition, almost everyone needs to acquire new skills, which de-
pend on training to be started early, ideally, during undergraduation. It 
is regrettable to note that gaps remain at this level of education in the 
various health areas, and the faster these are corrected, the more prepared 
future professionals will be to enter the labor market.a There is a need to 
provide better training on digital health practices, combined with better 
knowledge of research methodology, and also develop ethical awareness. 
The last needs special emphasis as it may be considered an inseparable 
condition for the proper use of any technology.76, 143

It is indispensable to understand that the workforce necessary for the 
consolidation of digital health in the current age, regardless of where it is 
introduced, requires cooperation, convergence, close dialogue, and every 
effort to avoid the inconveniences of tribalism.144 This is often responsible 
for the failure to adopt best practices with the use of digital informational 
and computer health technologies.

To conclude, tele-education needs to be incorporated in educational 
practices from the undergraduate level onwards. This can occur side 
by side to imparting knowledge about other aspects of ICT in health, 
like the use of the electronic patient record, health information sys-
tems, decision support systems, telehealth and telemedicine, video 
collaboration, and teamwork training. This will facilitate the achieve-
ment of a convergent vision in the context of the new and recent dig-
ital world.

Digital health workforce: de novo skill set

Shashi Gogia

Health-care provision is complex and needs immense amount of 
knowledge. Lack of knowledge is critical and can be a life-and-death mat-
ter. Relatedly the need for training and capacity building is long drawn 

a This book is an attempt towards the same.
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out and leaves little time to learn beyond the body’s biological and patho-
logical processes, as well as possible corrective measures.

The inability to absorb all by one individual caregiver has led to spe-
cialization and even super specialization, euphemistically described as 
knowing more and more about less and less. However, the specialist has to 
cater to a large population base, for example, one neurologist is sup-
posed to serve a population of around 100,000.145 Hence, routine prob-
lems and day-to-day care have to be relegated to local workers. This 
is especially important for chronic disease management that needs a 
“team approach.”

While how to set up the team and constitution of team members de-
pends on the specialization, one common feature in all is the need for 
efficient documentation and cross communication between the team 
members. Such communication narrows the difference between a physical 
presence and telepresence. The question remains as to who shall ensure 
efficient data entry and seamless communication. There is a need for a 
special workforce for the same, the lack of which has been one of the key 
impediments to the development of telehealth solutions.

Health-care provision is currently the second largest industry. It is 
also among the largest employers. Even while remaining among the 
last to adopt ICT, there is nevertheless a huge need for specialized 
human resources, with much scope for personnel who can bridge the 
complex web between health provision and its facilitation with the 
help of ICT.

There are 325,000 health apps.6 Most applications for HCIT are looking 
at the upper end of the market, but the real need is in the low-resource ar-
eas, which exist in the advanced countries too, aside from the developing 
world. Within the latter, poor health resources are coupled with equally 
poor access to ICT systems, compounded by the lack of understanding of 
special nuances of ICT in health. A digitally trained workforce can solve 
many of these problems. They will also allow wider reach of health provi-
sion and better distribution of resources.

The reasons justifying telehealth have been well distributed in this 
book. Detailed descriptions concentrate more on the successful examples, 
but failures have been numerous, and the lack of trained personnel has 
been an important reason contributing to most of the failures. The Venn 
diagram in the introductory chapter described how change management, 
which is essentially capacity building, is a major contributor to project 
success. It would be better if such capacity existed beforehand, meaning 
the workforce is already trained.

Finally, one must remember that such a trained workforce would also 
help shore up the local economy and decrease chances of rural-urban mi-
gration and ensure the true creation of a global village.

II. Working together for health



 Digital health workforce: de novo skill set 151

Training requirements of a digital health assistant (see Box 1)

Learning objectives

1. To be able to operate telemedicine system located at telecenter.
2. To be able to plan and organize telemedicine consultation sessions.
3. To be able to enhance people-related skills such as communications 

with village people and with the consulting doctor.
4. To be able to gain basic knowledge of community health emergencies 

for early reporting.
5. To be able to maintain accounts related to the use of telemedicine system.

From a rural area perspective, the main requirement would be health 
data entry operators or Scribes for short. These personnel would digitize 
health information into an EHR, facilitate video consults, and also de-
liver healthcare, under online support and guidance from the clinicians. 
Required skills include knowledge about how IT systems work, validation 
checks and problems of auto correction, besides troubleshooting network 
errors. These would be an added resource, beyond knowledge of the dis-
ease set that they are supposed to handle and the associated health terms. 
Knowledge of coding, that is, entry of structured data using standards like 
ICD and SNOMED, would make it complete, but is not essential. Here, 
AI would ease adoption, but as of now, personalized care and human-to- 
human interaction are important components; just like in flight, a pilotless 
aircraft so far is not used to carry personnel.

An example would be the training program for personnel working in 
remote areas for projects run by SATHI.146,147 In the same, formal class-
room training was organized at the central place in small batches of 15–20 
persons and followed up with continuing education, online and offline 
through the telemedicine system itself or through internet. The initial 
training, even though classroom based, had content which made it partic-
ipatory, interactive, full of practical exercises and games.

Learning is eased if the trainees work within the same system and use 
the same software and connectivity as in the planned project. On-the-job 
training can and should continue. A help module has to be incorporated 
in the telemedicine software. This should include animated illustrations, 
games, and demonstration of all the key processes involved in operating 
the telemedicine system, organizing telemedicine consultation sessions 
(TCS), managing the telemedicine center, and interacting with the patients 
or the community at large.

Training needs to be done on actual patients or health service seekers in 
the remote area. In the process of consultations, they will be the “learning 
materials.” A provision of capturing the consultation process on video and 
reusing the same allows greater discussions or analysis.
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However, these health workers are expected to deliver the care to per-
sons who come to them as per the outlined scope of the project. Any gap 
areas for delivering the same need to be addressed. For example, in the 
SATHI Teleophthalmology project, the 2-week training program devoted 
only 2 days towards IT training, using the remaining for reinforcing exist-
ing knowledge about eye examination, Snellen charts, and administering 
eye drops with emphasis on the possible problems in rural areas.

While the initial training helps, telecare also offers continued train-
ing distance education or rather on-the-job training. The processes and 

BOX 1

S u g g e s t e d  c u r r i c u l u m  ( C u r t s e y   S AT H I )

1. Introduction to telemedicine
• What is telemedicine
• Evolution of telemedicine
• Advantages and disadvantages of telemedicine
• Future of telemedicine

2. Operating telemedicine system
• What is a telemedicine system
• Hardware and software and accessories
• Connectivity
• How to operate the telemedicine system
• Do’s and don’ts
• Troubleshooting

3. Planning and organization of telemedicine consultation session (TCS)
• What is telemedicine session
• Prerequisites for TCS
• Fixed day strategy
• Planning sessions and preparing service schedule
• EMR
• Individual and group session
• Online and offline consultation
• Facilitating telemedicine consultation session
• Counselling patients

4. Communicating with village people and doctor
5. Community health
6. Maintenance of accounts
7. Special programs catering to the unique needs of the current project
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 progress of each patient overseen will be a form of participatory learning. 
Such health workers are known to evolve into excellent caregivers. The 
SATHI project had funding only for 3 years, but the workers were asked 
to continue at better scales, because of appreciable evidence of their skills.

Use and utility of virtual teaching in education

Manoj Kumar Singh

Over the years, increasing attenuation of available teaching resources, 
both material and personnel, has steadily led to a diminishing quality of 
medical education and a consequent shortage of trained and willing man-
power for teaching, service, and research. This shortage is compounded by 
the ever-increasing demand for trained medical personnel. Urgent steps 
are needed to bridge this gap and to abort this fast-developing vicious cy-
cle of limited resources compromising the quality of teaching and training 
and consequently a further shortfall of trained practitioners and teachers.

One method of bridging these gaps is to develop the concept of virtual 
teaching, with all its nuances and associated areas like the virtual mu-
seum and the virtual library. These will, while removing the obstacles of 
shortage of training material and teachers, also ensure uniform quality 
of teaching in these areas throughout any country or state. In view of its 
tremendous outreach and unlimited potential, this system shows promise 
of becoming the prime teaching tool of the future. The use of this virtual 
platform, while ensuring minimum standards of quality, will also ensure 
that doctors are able to interact and exchange high resolution images and 
information with scientists all over the world.

Methods of education and the usage of VT

It seems fairly well established by now that imparting education is 
eminently possible using distance learning modalities (virtual teaching) 
and many universities, all over the world, are exploring this. The type 
of program or method, however, needs to be tailor-made as per specific 
situational requirements.

We take the example of India. A meeting of a working group set up by the 
Planning Commission debated at length on the usage of the virtual platform 
for the various aspects of healthcare. The group discussed the implications of 
a pilot project of the National Knowledge Network (NKN) with the All India 
Institute of Medical Sciences (AIIMS) being the nodal point for creation and 
testing of teaching modules in various areas of medicine and the possible 
uses to which this could be put. This is available on the internet and low level 
pilots have been run successfully (see Box 2).148
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A similar program called National Program for Technology Enhanced 
Learning (NPTEL) was being run within the engineering institutes or IITs 
and used for transferring knowledge between institutions.149

The complexity of virtual teaching in medical discipline/s is high-
lighted by the very name selected here, that is, teaching instead of learning 
(as in NPTEL). The reason is that in different areas of science, engineer-
ing, and social sciences, the component of theoretical content is significant 
and predominant. In contrast to this, health sciences have a significant 
component in acquisition of skills, which could be aesthetic or manual, 
and a correlation that could at times be a 3D view of manual skills with 
theoretical knowledge. This implies that in the health sciences in general, 
the component of self-learning is lower than in other branches of sciences, 
and there is a greater emphasis on active teaching, involving skill demon-
stration, skill practice, and an integration of theoretical knowledge with 
the skill (Table 1).

Thus, for a viable program of virtual teaching in medicine, we will 
need a blend of different types of teaching material, varying from a 
simple PowerPoint with voiceover for areas that have mainly theoret-
ical content; to 2D and 3D animated modules in areas where difficult 
concepts are to be explained or a time sequence delineated; to complex 
modules including videos interwoven with 2D and 3D constructs, for 

BOX 2

T h e  A I I M S  e x p e r i e n c e  i n  v i r t u a l  t e a c h i n g
At AIIMS, experimentation with virtual teaching started in 2010 on a pilot 

basis.
Virtual teaching modules were created and tested on students at 

AIIMS and other medical colleges. The transmission was using the NKN 
cable network.

Skill modules for basic medical skills like suturing, measuring blood pres-
sure, and phlebotomy were made and tested with medical students in vari-
ous locations.

The skill modules for measuring blood pressure and handwashing 
were also tested on field health workers in Tanda District of Himachal 
Pradesh.

The results in all these were gratifying. The feedback received indi-
cated acceptance of this method among students and teachers. The ex-
periments also indicated a definite future role in teaching medical and 
surgical skills.
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areas where manual skills are to be imparted, like suturing, dissection, 
physical examination, and palpation.

It would be obvious from the previous text that not all types of virtual 
teaching can be standardized or used as part of a training program. The 
restrictions of access control and related licensure will remain. Otherwise, 
someone might start operating based on a video-based course!

Requirements for a virtual teaching platform (VTP)

For full utilization an established VTP is required to

• translate the entire curriculum into a virtual MBBS curriculum that is 
adequate to the needs of the country

• create virtual teaching modules in all areas of medicine, using 
techniques like animation (2D and 3D), digitization, videography, and 
simulation

• develop methods of disseminating these through various modalities, 
current as well as those still developing, like webinar, web 
conferencing, teleconferencing, and cable transmission

• develop methods for ensuring and maintaining quality in these 
modules

TABLE 1 Examples of virtual teaching include.

Type Example

• Internet-based learning Web surfing

• Internet-based teaching YouTube, Wikispaces

• Videoconferencing based NPTEL

• Webinar Web-based conference/seminar

• Computer-based animated learning As in many programs on the net

• Animated module based Present project

• 3D modules Seen in some ad campaigns

• Mobile device-based learning Android/IOS based
iSchool Initiative

• Cloud-based education Services running on the cloud, for example,
• Amazon EC2 cloud for HP computing
• Educational software
• Data storage
• Platform
• Infrastructure

• 3D reconstruction (hologram based) The future!!

II. Working together for health



156 8. Tele-education

• develop mechanisms for large-scale development of teaching material 
while constantly monitoring and ensuring quality parameters

• develop assessment/examination strategies pari passu with the 
teaching

It is hoped that, given appropriate encouragement, in a short while, the 
virtual teaching platform will be a viable and vibrant alternative to tradi-
tional teaching and, eventually, because of its flexibility and limitlessness, 
may replace traditional methods of teaching.

All this will doubtless need tremendous planning, resources, and above 
all, time. While this project must be launched, nurtured, and developed, 
it may be worthwhile to also seek and implement one or more bridging, 
short-term solutions to meet the immediate needs.

One possible solution for this is to use a judiciously crafted blend of 
distance teaching, teleconferencing, and strategically placed moderators 
at the user end. This can well be on the lines of NPTEL, which is being 
used by the IITs so effectively to teach engineering and some science 
subjects.149

A case study of e-teaching in cardiology from India

Sunita Maheshwari

Cardiovascular disease (CVD) is the world's no 1 killer with 17.5 
million people dying each year from CVD, an estimated 31% of all 
deaths worldwide.150 In poorer countries, the effects of CVD are even 
worse. For example, the Indian subcontinent is home to 20% of the 
world`s population and one of the regions with the highest burden of 
cardiovascular disease in the world. The Indian rural population and 
urban poor are facing a “double burden” with acute CVD illness in ad-
dition to a rapid growth in incidence of chronic disease. It is not just the 
poor who are affected. With unhealthy lifestyles, decreasing physical 
activity, increasing stress levels, and increasing intake of saturated fats 
and tobacco, the rise of CVDs is seen in the economically privileged 
population as well.151,152 Cardiac disease is an issue in the pediatric 
population as well. With a global incidence of 1%,153 nearly 180,000 
children are born with heart defects each year in India. Of these, nearly 
60,000–90,000 suffer from critical cardiac lesions requiring early in-
tervention. Approximately 10% of present infant mortality in India 
may be accounted for by congenital heart diseases alone. The burden 
of rheumatic fever and rheumatic heart disease (RHD) currently falls 
disproportionately on children and young adults living in low-income 
countries with an incidence of an average of 0.9/1000 and accounting 
for 233,000 deaths annually.154
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There is only about 1 doctor for every 1700 people in India, and it faces 
more than a 60% shortfall of specialists at the community health center 
level. There is a shortfall of 600,000 doctors and 1,000,000 nurses to reach 
the WHO recommendation of 1 doctor for every 1000 people. The situa-
tion is even worse when it comes to cardiologists. India trains only about 
200 new cardiologists every year, and the number is not enough, given the 
disease burden.155

One solution for the inequitable distribution of specialists is telecar-
diology. This encompasses tele-echocardiography, tele-ECG, teleconsulta-
tions, and e-teaching. There is an acute shortage of teaching manpower in 
the existing medical colleges and training programs especially in Asia and 
Africa, particularly at the postgraduate level. There is a similar shortage 
of trained pediatric cardiologists available to interpret pediatric echoes 
and direct care, especially in rural and remote areas. Training of pediatric 
cardiologists is key to improving outcomes of children with heart disease. 
One successful example of e-teaching in India currently is described in the 
succeeding text.156

E-teaching in pediatric cardiology: From May 2010 to March 2018, 
645 simultaneous e-classes in pediatric cardiology were conducted by 
global, though primarily Indian, faculty (Fig. 1) for DNB postgraduates 
across all pediatric cardiac centers in India. This allowed all trainees in 
pediatric cardiology to get taught similar concepts, and it enabled high- 
quality training, thus improving the standard of pediatric cardiac care 
in India. The teleteaching program was funded by Children’s Heartlink 

FIG. 1 Screenshot of an e-class in pediatric cardiology.
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(the United States) and People4people (India) and is accredited by the 
National Board of Examinations, New Delhi.

There are several advantages offered by virtual live e-teaching or tele-
teaching in medicine:

1. One teacher can teach multiple students in multiple geographic 
locations at the same time, obviating the issue of teacher shortage.

2. The same content can be disseminated to all the centers undergoing 
specialist training, so there is a national consensus on diagnostic and 
management approach among all trainees.

3. The e-classes can be recorded and replayed, so they can be viewed 
repeatedly by the same group or new trainees.

4. The question and answer sessions are fully interactive and similar to a 
normal classroom.

Conclusion

In a vast country such as India with over 1.2 billion people, the use 
of telecardiology and telemedicine can positively impact healthcare of 
 patients and improve knowledge and training capabilities of medical 
personnel serving their needs. 
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