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Abstract
Trained and competent medical practitioners are the basis of an effective health system and
severe shortage of such professionals can prove to be detrimental to patients. One of the
major challenges that medical practitioners face is ensuring that their medical knowledge
remains updated. However, in India, the population is very huge and it is a mammoth task to
provide current and updated healthcare practices. Hence, it requires an effective and
convenient medium without demographical and geographical boundaries to provide new
knowledge to the medical practitioners, amidst their busy schedules of patient care and
healthcare delivery. To improve the knowledge base under any difficult situations, existing
Information and Communication Technologies (ICTs) can be used to disseminate knowledge
for enhanced health care delivery. The objective of this research work is to study and analyse
Video Conferencing based model for medical knowledge through questionnaire based survey
followed up with critical analysis. The findings of this research suggest that Video
Conferencing is one of the best tools for continuous updation of knowledge to medical
practitioners accompanied with the absence of any learning curve in a highly populous
country like India.
Key words: Video Conferencing Technology, Medical Knowledge Dissemination and
Updation, New Surgical Skill Acquisition, Live Surgical Demonstration

Introduction
Continuing Medical Education (CME)
The population of India is almost 1.1 billion with a 2% increase annually. Hence, India is
one of many countries facing severe shortages of trained medical professionals especially
doctors (Emerging Market Report: Health in India, 2007; Katrak Homi, 2008). Foreseeing the
need to cater the best possible healthcare services to such a large growing population, a stress
on the need for medical practitioners to remain abreast with the changing knowledge base of
their profession exists. This is now being formally recognised by health professionals with
the introduction of mandatory Continuing Medical Education (CME) (Weindling, 2001;
Tamil Nadu Dr. MGR Medical University Continuing Medical Education Guidelines. 2010).
The intention behind the CME is to enable doctors in enlightening themselves, so that they
remain up-to-date with the latest medical advancements related to their speciality training.
Information and Communication Technologies for Medical Knowledge Updation
Medicine is a knowledge centered profession, where new knowledge is incessantly created
and takes a few years to be disseminated to the professionals (Pauker et al, 1976; Kee Hyuck
Lee et al. 2007; Shetty, 2012). On an average medical practitioners use two million medical
information and a third of medical practitioners spend time in collecting and recording them
(Wyatt, 1991; Hersch &Lunin, 1995; Smith, 1996). If such knowledge has to convert into
treatment, which is the ultimate goal, continued learning is vital for medical practitioners to
appraise their professional knowledge and ensure they stay up-to-date with current
developments in their field (Shanahan, 2009). When equipped with such speciality
knowledge, medical practitioners will be in a grander position to provide advanced medical
care when it comes to providing complex medical care to the patients (Aniruddha, 2012).
In addition to the increasing knowledge, medical practitioners also face greater demands from
their patients. It is not only medical practitioners who obtain latest information constantly,
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but also their patients. Patients keenly search for medical information on their clinical
condition and treatment quality issues. They are also more aware of the diverse treatment
choices and care possibilities mostly on the Internet (Karel et.al, 2000). As the rate of change
in medical knowledge has accelerated with new scientific findings every, the medical
knowledge increases multi fold during a professional career span which inevitably means that
practitioners cannot practise high quality medicine without constantly apprising their
knowledge (Wyatt, 1991; Heathfield & Louw, 1999).
Before the advent of new communication technologies like Internet and mobile phones,
medical practitioners encountered technical hitches in finding sources or for accessing new
information whenever they wanted to deal with patients with critical problems (Smith, 1996).
Pursuant to this context, healthcare institutions and practitioners are increasingly looking at a
technology that shows promise for helping to ameliorate some of the more critical problems,
especially as regards knowledge transfer: and have thus identified an important two-way,
interactive videoconferencing. More than a decade ago, Video Conferencing has begun to
challenge or extend conventional methods of transferring healthcare knowledge, and on
several fronts (Alan, 2004; Taylor & Lee, 2005).
Healthcare and Professional associations use Video Conferencing technologies to aid in the
training and upgrading of medical skills as it improves self and problem based learning and
integrated approach. Video Conferencing also bridges other elements often missing from
traditional methods of education for on-site learning, as well as at a distance. When too many
surgeons standing in the Operation Theatre may cause more interruptions to actual learning
but when using Video Conferencing, this no longer becomes a limitation (Lundvoll, 2011).
In this Video Conferencing learning space, the practitioners learn what they need to know
(intended learning), when they need to know it, and often in the context in which it will be
used (Sambataro, 2000). The focused knowledge thus obtained is used while treating patients
at complicated situations (Nissen et al. 2004). A convergence of expensive educational
facilities and years of lengthy training could easily be bypassed through Video Conferencing
as up-to-date medical knowledge is channelled directly to the practitioners (Lee et al. 2007).
Video Conferencing – a learning aid for Medical Practitioners
Video Conferencing is a specialized form of telemedicine that uses technology to
provide real-time visual and audio
f o r patient assessment. Examples of Video
Conferencing practice in telemedicine are: tele-consultation, tele-medical education, peer
consultation, patient education, and direct patient care (Norris, 2001; Kitamura et al. 2010).
Advances in technology and changes in medical care delivery have enhanced the ability to
develop effective telemedicine video conferencing systems (Cynthia et al 2002; Wynchank &
Fortuin 2010).
In 2004, the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES)
presented their definitions of telemedicine. Telemedicine is the practice of medicine and/or
teaching of the medical art, without direct physical physician-patient or physician-student
interaction, via an interactive audio-video communication system employing tele-electronic
devices. Video Conferencing is defined as a real-time, live, interactive program in which one
set of participants are at one or more locations and the other set of participants are at another
location. The Video Conferencing permits interaction, including audio and/or video, and
possibly other modalities, between at least two sites (S.A.G.E.S, 2010).
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For the medical fraternity, Video Conferencing facilitates face to face real time interactions
with the specialists exchanging patient data resulting in prompt feedback. The feedback is
crucial for overcoming time and spatial limitation for interactive tele-learning and quick
knowledge sharing in order to provide better local treatment to patients (Joo, 1998; Kendall et
al. 2004; Line, 2012).
In the face of an impending shortage of doctors and other practitioners, this technology can
be used to accelerate transfer of knowledge and maximize the expertise of existing
practitioners. In India Video Conferencing is a fast-evolving trend, braced the country’s
steady use of Information and Communications Technologies (ICT). A number of private
hospitals have adopted Video Conferencing services through public-private partnerships
(PPPs), among them are Apollo, AIIMS, Narayana Hridayalaya, Aravind Hospitals and
Sankara Nethralaya. Today there are approximately 120 telemedicine centres with Video
Conferencing facilities throughout India for healthcare delivery and imparting professional
knowledge to the medical fraternity (Emerging Market Report: Health in India, 2007).
Video Conferencing for Surgeons
Video-conferencing is widely used as educational aid by surgeons throughout the world. The
rapid evolution of scientific and technical knowledge in surgery explains the demand by
surgeons for easy and full access to high-quality information. Older methods of surgical
education are not adequate to meet the current need (Go et al. 1996). Due to this demand for
continuous improvement in the quality patient care, there is a need for surgeon's to improve
their ability to perform surgical procedures (Visram, 2005). Surgeons can keep them abreast
of breakthroughs in disease management and improve patient care by saving the travel time
and costs as it quickens the time to disseminate advanced diagnostic and treatment
knowledge (Alan, 2004).
Video Conferencing has proved to be a great tool that has potential to improve surgical
practice among surgeons, where they can gain access to quality continuing medical education
and continuing professional development and can sophisticatedly help surgeons extend
clinical solutions and improve service delivery. Today Video Conferencing is a knowledge
sharing technology, is a common clinical tool for surgeons that provide a great learning
opportunity to learn first-hand on surgical practices and to offer patients the best expertise
(Kendall et al. 2004; Augestad & Lindsetmo, 2009). Surgeons experience an instructive learning, reading, surveillance and experience under guidance throughVideo Conferencing
introduces (Alessio et al. 2008; Mohamed et al. 2012).
Video Conferencing Technology for Knowledge Acquisition in Advanced Medical
Practices
Dr.Micheal Ellis DeBakey introduced the first Video Conferencing demonstration of Openheart surgery in 1960. Subsequently, there has been significant development in the use of
Video Conferencing among Surgeons for medical training. Rapid dissemination of advanced
practices requires surgeons to exchange cutting-edge knowledge to various counterparts
dispersed around the globe.
Video Conferencing applications like live surgical
demonstrations for education of surgeons from one or more locations have already emerged.
The use of the technology for transfer of knowledge relevant to advanced surgical practice
makes it easier for Surgeons to take part in on-going learning because it is often more
convenient and allows for self-directed, active learning when advanced techniques are used
while performing complex surgeries (Mamary & Charles, 2003; Paul et al. 2012). Surgery
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conducted via a Video Conferencing technology is a visual speciality where live pictures
provide detailed information about anatomic positions, giving the surgeons on the spot
information about the patient’s anatomy. Consultations between the surgeons and the experts
create opportunities for learning wherein dilemmas are presented and solved by bridging
knowledge gaps. The interactive exchange of up-to-the-minute can help expert surgeons can
give advice to the operating surgeon and immediately correct his or her surgical actions. This
new knowledge guidance on potentially life-saving advice is most advantageous when
learning happens in tense situations (Augestad & Lindsetmo, 2009; Engeström, 2001; Waran
et al. 2008).

Literature Review
Studies on the use of Video Conferencing for Knowledge acquisition are more in the
developed countries. At the moment, evidence on similar studies in Indian scenario is frail
and need urgent attention.
A new telemedicine system demonstrated in three hospitals across Europe using an advanced
Video Conferencing system enabled the sharing of high quality, real time video images of
surgery for training and diagnosis. The demonstration proved to improve medical training
and patient care across Europe. It provided the ability to view new surgical techniques and
collaborate internationally on diagnosis and share skills and experience. The success of this
demonstration shows how high speed networking can underpin telemedicine across Europe
and the world, enhancing healthcare for all. Surgical training has traditionally been based on
observing operations and learning from them. As surgical skills become more specialised, the
need to train surgeons remotely in order to improve knowledge transfer and enhance abilities.
Using television-quality video to remotely watch live keyhole surgery undertaken in other
countries, promises a disruptive change to training in this area, benefiting all involved (Red
Iris Report, 2009).
The São Lucas University Hospital, Brazil conducted Video Conferencing technology
Programme that proved to be an important instrument for the improvement of medical
education and health care. Through the study the health professionals, professors and students
involved had greater interaction during surgical procedures, thus enabling a greater
opportunity for knowledge exchange (Russomano et al. 2009).
Similar studies by Johnsen and Bolle demonstrated that Video Conferencing influenced the
information basis and understanding of between learners. They emphasized visual
observation as a way of constructing professional understanding when using Video
Conferencing. Video Conferencing also improved the learner’s compliance (Johnsen &
Bolle, 2008).
An Australian study on providing synchronous tutorials in Paediatric surgery using Video
Conferencing at two rural sites with the tutor located at a metropolitan Paediatric clinical
school also proved to be effective. Video Conferencing surgical tutorials were highly valued
by the graduate medical students, as an educational method, who was involved in the study
experiment (Holland et al. 2008).
Video Conferencing Technology was used by the Orthopaedic surgeons in Norway to update
their clinical skills (surgical treatment of irregularities of teeth and the jaw) in remote areas.
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Through the study the surgeons found that Video Conferencing was an effective educational
tool (Olsen, 2006).
Video Conference on live surgeries was organised by the Association of Surgeons of India
(ASI) - Tamil Nadu and Pondicherry Chapter aimed at transferring the knowledge of senior
surgeons to the young doctors. The Video Conference provided a lot more information to the
learners through a live surgical demonstration on removal of a gall bladder. The young
surgeons found to have learnt in-depth clinical knowledge (The Hindu, 2006).
Another intriguing example of the potential use of Video Conferencing for sharing advanced
techniques by the Canadian Surgical Technologies and Advanced Robotics (CSTAR)
programme results proved that the participated surgeons received cutting-edge surgical
expertise. The programme focused on tele-surgery using robotics (Alan, 2004).
According to Maruping and Agarwal using Video Conferencing in real time clinical setting
observed a high immediacy in feedback so that the results of using the technology were easily
verifiable as it enabled Communication with multiple participants simultaneously (Maruping
and Agarwal, 2004).
Case study
Today, there is a need to find a functional approach in evaluating Video Conferencing for
acquiring intricate medical knowledge when there is an apparent change in the nature of the
diseases and treatment options. To find what new modalities can be used, the existing pattern
in using Video Conferencing has to be obtained. Hence, the case study of the Ortho One
Hospital Knee Programme was selected to study the attributes involved in Knowledge
acquisition using Video Conferencing through Learning Process, Quality of Presentation
(Content and Technical) and Avenues for improvement. The objective of this research work
is to study and analyse Video Conferencing based model for medical knowledge updation in
a highly populous country like India and analyse if it can be a generic model to other
developing countries.
Introduction of the Video Conferencing Programme
Ortho One is a Super Specialty Orthopaedic Hospital in Coimbatore, Tamilnadu, India that
offers specialized services such as Arthroscopic Surgery and Orthopaedic Sports Medicine.
The Hospital is recognized by ISAKOS (International Society for Arthroscopy, Knee Surgery
and Orthopaedic Sports Medicine). The hospital has an Advanced Learning Centre for
Arthroscopy (approved by the ISAKOS) which aims to bring state-of-the-art training
facilities to India and to train orthopaedic surgeons in Arthroscopy.
Ortho One Operative Knee Programme was organised as a three day national workshop
starting from the 26th October 2012 to the 28th October 2012. The Programme was
scheduled for Arthroplasty and Arthroscopy on the first and second day respectively and a
Rehabilitation Programme on the third day. An expert surgeon in the field of Arthoplasty
performed the surgery in Ortho One Hospital Operation Theatre which was Video
Conferenced live at a convenient Conference Hall, a few kilometres away. There were 4 live
surgery demonstrations on the first day and 5 live surgical demonstrations on the second day
on
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Complex Primary Knee, Revision TKR
Single/Double ACL Reconstruction
PCL Reconstruction and Revision ACL Reconstruction

The expert surgeon arrived at the conference hall after the Video Conferencing programme
for personal interaction with other participant surgeons. Other topics discussed during the
programme included HTO, Unicondylar Knee, Present Status of Minimal Invasive Surgery
(TKR) Role of Patient specific cutting blocks, Management of Post TKR stiff knee, Current
concepts in cartilage repair, Current knowledge in Meniscal transplant/Collagen meniscal
implants. Surgeons from various states of the country participated in this programme. All
the surgeons were male and aged between 30 and 40. Edited Video of the programme can be
accessed at https://docs.google.com/file/d/0B4i4Sp3g7PgFdjVjSm53Ri1NWW8/edit
Technical Specifications of Communication Equipment used in the Video Conferencing
Ortho One Hospitals outsourced a private Medical Media Organization for the supply of the
two-way Audio Visual Video Conferencing logistics and its operations. MX 100 Panasonic
Video Mixers were used as an Interface and Black Magic Camera Converter was used to
transmit. The Projectors were High Definition (HD). Boss Audio Systems for audio
communication with Beringher Speakers were used. Sony NX5 HD Camcorders was used to
record the surgery.

Research Methods
Questionnaire based survey followed by critical analysis was used in this research. Care was
taken to obtain genuine, unbiased and non-discriminatory survey input.
Sample Selection
150 surgeons participated in the Programme (Ortho One Operative Knee Programme
E-newsletter. 2012). The sample population for this study was chosen according to the
following criteria.
a. Respondent should be an external candidate
b. Respondent should not be working with Ortho One Hospital or its Affiliated Institutions
c. Respondent should not share any individual or mutual interest in furthering the interest of
Ortho One Hospital.
d. Respondent should not be a beneficiary or viable beneficiary of Ortho One Hospital.
After examining the participants, it was found that only 35 among the 150 were truly
independent of Ortho One Hospital and its Affiliated Institutions. Therefore, these 35
external respondents were chosen for this study, so that their answers to the questionnaire can
be treated as genuine, non-discriminatory and unbiased.
Questionnaire
Five attributes were used to design the Questionnaire to study the effectiveness of the Video
Conferencing used in the Ortho One Knee Programme through live surgical demonstration,
namely, (1) Avenues for Programme Improvement (2) Learning Process (3) Video
Conferencing Technical Awareness (4) Presentation (5) Technical Quality of Presentation
besides questions relating to participants’ acceptance of new technology. For each of the
five attributes a set of questions was asked with Yes/No response. Each question was
randomly arranged in the questionnaire to mask the attribute for the participant while filling
up the questionnaire. The questionnaire and analysis are given in Annexure.
ISSN: 2320-8848(O.)/2321-0362(P.)
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Data Analysis, Interpretation and Discussion
Based on the attributes mentioned in the questionnaire development, the data of the 35
samples were coded and processed with SPSS Statistics 17.0 software and Percentage
Analysis were used for result analysis.
The responses to each item of the questionnaire were then grouped under the respective
Attribute for evaluation of the effectiveness of the Video Conferencing Program. Some of the
questions have been worded uniquely so that the questionnaire does not reveal its motive of
evaluation of the effectiveness of the Video Conferencing programme but displays a motive
of collecting feedback regarding the programme. This is done so that all participants who
answered the questionnaire gave sincere and genuine responses to the questionnaire without
biasing the questionnaire responses for or against the evaluation. Therefore, for the sake of
evaluation of the data, the YES response needs to be taken into account, while for some other
questions, the NO response needs to be taken into account for analysis.
Avenues for Improvement (93.80%)
Majority (80%) of the participants observed that the Programme reached to its full potential;
while the rest 20% felt that the Programme couldn’t reach to its full potential. All of the
participants were satisfied with the overall use of the Video Conferencing used in the
Programme. All the participants wanted the Organisers to use Video Conferencing for other
related programmes. Majority (97.10%) of the participants wanted to use Video Conferencing
Technology for obtaining advanced surgery techniques in their place of work; while 2.90%
were not inclined to use the technology. Majority (88.60%) of the participants wanted to use
Video Conferencing Technology in rural India; while 11.40% of the participants did not show
inclination toward using Video Conferencing in rural areas. Majority (97.10%) of the
participants acknowledged the need to update their knowledge base in Video conferencing and
its related areas; while 2.90% of the participants did not acknowledge this need. Overall, there
is scope for improving Medical Knowledge through Video Conferencing programme.

Discussion
Overall this research demonstrates that Video Conferencing has the potential can become a
hands-on technology to disseminate intricate medical knowledge to the practitioners as
participants learnt new surgical techniques like Biceps Tenodesis, Fixation of Tibial Spine
Avulsion, Knee Instrumentation, Multi Ligament Injury Management, New Approaches to
Total Knee Replacement, Postero Lateral Corner, Double Bundle ACL Reconstruction,
including decision making in complex knee situations, and Staff Positioning . Technological
enhancements in Video Conferencing can be incorporated suitably to provide better
understanding. Exploring innovative technology in Video Conferencing like usage of HD
displays and 3D displays may overcome limitations in working with traditional Video
Conferencing Methods. Participants through the Questionnaire survey have requested for
similar live surgical demonstrations through Video Conferencing programmes like surgeries
in Ankle and Elbow Arthroscopy, Hip and Shoulder Arthroscopy, Spinal Deformity and
Trauma. Separate modules for such surgeries can be offered as an extended activity to
aspiring Surgeons like a Credit Component P rogramme.
While most of participants were fully satisfied with the current use of Video Conferencing in
the programme and even wished to extend the use of Video Conferencing in their place of
practice or to a rural area, there were some reservations in few participants in using Video
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Conferencing for knowledge updation in their place of practice. Fearing to take additional
responsibilities or costs considerations may pull them against using the technology.
Learning process (92.64%)
Majority (82.90%) of the participants felt that it would be better to view the live surgery on
Internet with a login ID and password; while 17.10% of the participants preferred Video
Conferencing. Majority (97.10%) of the participants said that the programme through Video
Conferencing helped them learn new skills; while 2.90% of the respondents disagreed. All the
participants approved that learning through Video Conferencing was easy. All the participants
agreed that the course helped them to learn best practices and it improved their knowledge.
Majority (91.40%) of the participants agreed that Video Conferencing facilitated self-learning;
while 8.60% of the participants opposed. Majority (97.10%) of the participants said that the
programme through Video Conferencing improved their awareness on new surgery
techniques; while 2.90% opposed.
Majority (80%) of the participants said that the Programme through Video Conferencing
introduced new medical equipment used in the surgery; while 20% of the participants
disagreed. Overall, learning new surgical skills through Video Conferencing have been
successful.

Discussion
Video Conferencing was used in the programme to provide medical knowledge updation.
Imparting awareness in using modern communication tools along with the unique nature of
Video Conferencing will make more medical practitioners interested in learning medical
knowledge. Say, viewing live surgeries online using Internet would enable participants to save
time and effort by participating in such programs at the convenience of their location instead
of travelling to attend such programmes. Further, they can participate in more programmes at
a short time which will help them to update their medical knowledge at a rapid rate. Such
approach will merge into an innovative environment where learning and consultation become
mutually complementary and inseparable. Rural patients and health professionals alike can
benefit from the same access to services and educational opportunities that their urban
counterparts enjoy.
Participants were able to understand better when medical knowledge updation is done
practically through live demonstration instead of theoretical descriptions. A video
documentation of the programme/best practices can be taken from the hospital operation
theatre and also from the centralized conferencing room where surgeons view the surgery
through Video Conferencing. These can be later edited and published for surgeons and other
stakeholders for use as an educational material (updation/revision of medical knowledge) as
most of the participants felt a need for such recording as there seems to be a lack of resources
on the subject and materials in the form of books/brochures/DVDs will serve as a useful tool.
Learning through Video Conferencing is an easy task and the participants also felt that it
facilitated self-learning. Participants preferred technology or learning aids that do not require
much effort on their part. When strategic planning of the programme and the course content is
done it will help the participants learn best practices and improve their knowledge. This
response by the participants indicates that the aim/objective of the programme has been
fulfilled.
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Participants appreciated the new surgery techniques that they have learnt through Video
Conferencing. It takes a very long time in professional practice for such participants to
acquire skill in new surgery techniques. When they watch a peer/colleague perform using new
surgery techniques, the participants are able to improve on their knowledge in surgical skills at
a rapid rate, compared to improvement through their own experiments. New medical
equipment was used in the surgery which was rightly identified by the participants. This helps
them to use such new equipment when the need arises.
Video Conference Technical Awareness (20%)
Only 20% of the participants said that they are aware of the technical details of the Video
Conferencing used in the Programme; while a majority (80%) of the participants was unaware
of the technical details.There is need to be appraised of the technical details of the Video
Conferencing used.

Discussion
There is a strong need to impart the technical specifications of equipment relating to Video
Conferencing to the participants for better comprehensive understanding. Information can be
shared by the presenter or it can be distributed through printed materials or by any other
means like brochures, DVDs, Posters, etc. The participants were not expected to be aware of
the technical details of the Video Conferencing used in the programme. Yet few participants
were aware of the technical details of the Video Conferencing used in the programme. This
indicates an extensive interest by a small portion of the participants to achieve better medical
knowledge updation through effective technology such as Video Conferencing. Further, it
implies that the vast majority of the participants need to be appraised of the technical details
of the video conferencing so that the same model may be implemented at their place of
practice.
Presentation (90.84%)
Majority (91.4%) of the participants felt that the programme was adequately detailed by the
presenter; while 8.60% of the participants felt that the presenter did not adequately present the
programme. Majority (77.1%) of the participants said that the surgical equipment was
introduced to them during live surgical demonstration; while 22.90% of the participants
opposed. All the participants said that the details of the clinical history of the patient were
provided during the live surgical demonstrations. Majority (91.40%) of the participants said
that the camera view supported surgeon’s description; while 8.60% of the participants found
that the camera view did not support surgeon’s description. Majority (94.3%) of the
participants wanted a recorded version (with suitable mixing) of the live video surgery for use
as an educational material for reference; while 5.70% of the participants did not feel the need
for a recorded version of the live surgery. Overall, presentation of the information intended
for the participants was achieved.

Discussion
There seems to be an immediate attention to focus on the delivery of the content at the time
of the event. A very few participants felt that the programme was adequately detailed by the
presenter. Though this fraction of the participants is very small, the progamme needs to
include sessions that can address such issues in real-time. Real-time content delivery is a
challenging task, but it can be strengthened with proper synchronization of the video and the
extempore content by reviewing the recorded event. This helps in picking the errors and later
in building methods to prevent it in the future Programme of events. There needs an
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improvement in the presentation in both medical and technological. Converging medical
skills with technological skills is essential for enhanced learning. It can be improved only
when both are in sync with each other implying very good co-ordination between the
surgeon, the cameraman and the demonstrator. Training the Doctors and the technical team
is necessary to make them deliver to the best expectations of the participants.
Participants felt that the surgical equipment was introduced to them during live surgical
demonstration while a few of the participants did not feel the same. This indicates an
inadequacy in introduction of the surgical equipment used in live surgery. It is not always
possible to introduce surgical equipment sufficiently during a live surgical demonstration.
Consequently, introduction of surgical equipment used in live surgery should be incorporated
as a separate module in the video conferencing programme without infringing on the live
surgery so that all participants feel that surgical equipment has been introduced to them.
Clinical history of the patient is required for medical knowledge updation and the same may
also be provided as a separate module before the live surgical demonstrations so that the
participants are provided time and space to conveniently grasp the clinical history of the
patient and then view the live surgical demonstration for better updation of knowledge instead
of clasping the details during the live surgical demonstration.
Majority of the people were able to visually follow the programme effectively by absorbing
in the surgeon’s description accompanied by the camera view. A minor percentage of the
rest could have had difficulty in following the camera view and the surgeon’s description.
Better figure of merit for this statistic can be attempted to be achieved by providing an
additional set of cameras or suitable software to simultaneously provide visual
representation from different angles.
Technical Quality of the Presentation (88.04%)
Majority (91.40%) of the participants found no errors involved in the Video Conferencing
programme; while 8.60% of the participants found errors in the Video Conferencing
Programme. Majority (92.85%) of the participants experienced good video clarity on both the
days of live video demonstration through Video Conferencing; while 7.15% of the participants
did not experience good video clarity on both the days. Majority (92.85%) of the participants
experienced good resolution (with crisp and sharp video) on both the days of the live video.
Majority (85%) of the participants observed that there was sufficient Ambient Lighting in the
hospital Operation Theatre on both the days of the live video demonstration through Video
Conferencing; while 15% of the participants observed that there was insufficient ambient
lighting. Majority (74.3%) of the participants observed that focused lighting on point of
surgery (external lighting) was adequate on both the days of the live video demonstration
through Video Conferencing; while 25.7% of the participants felt that there was inadequate
focused lighting on point of surgery. Majority (84.4%) of the participants observed that was
appropriate level of camera zooming on the point of surgery on both the days of the live video
demonstration through Video Conferencing; while 15.6% of the participants observed that
there was inappropriate level of camera zooming on point of surgery. Majority (91.45%) of
the participants experienced good Audio quality (less or no noise) on both the days of the live
video demonstration through Video Conferencing; while 8.55% of the participants did not
experience good audio quality. Majority (91.45%) of the participants experienced good
synchronization of Audio and Video clarity (without time lag) on both the days of the live
video demonstration through Video Conferencing; 8.55% of the participants did not
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experience good synchronization. Majority (91.40%) of the participants said that the video
streaming of the live surgical demonstration through Video Conferencing was continuous;
while 8.6% of the participants observed a brief time of pause with video buffering and that the
video streaming was interrupted during the live surgical demonstration through Video
Conferencing. Though the quality of Video and Audio has been appreciated, efforts to
remove the insignificant errors should be considered for effective learning.

Discussion
Though the quality of Video and Audio has been appreciated, efforts to reduce negligible
errors between Video and Audio felt during the event can be corrected as very few
participants observed some errors. The errors found may have been very insignificant that
the remaining participants observed good audio and video clarity. It could be possible that
the video clarity had been good and satisfied a majority of the participants while a small
minority of the participants could have felt that the video clarity was not good according to
their perception. Minor errors affecting video clarity can be improved by enforcing more
quality on the Video Conferencing technology used. Similar attention needs to be given to
provide good quality lighting from the Video Conferencing perspective instead of
maintaining a standard lighting in the operating theatre.
There is an insufficiency in lighting from the Video Conferencing perspective, though there
could have been sufficient lighting as per standard operation theatre external lighting
requisite. Augmentation of camera zooming in accordance with strict medical video
requirements can be concentrated to provide satisfactory zoom level perception for all
participants. Minor errors have been noticed by a very few participants. Enforcement of
better technical quality of Video Conferencing would enable good audio quality in all
localized environments of the Video Conferencing. Better concentration to acoustics of the
hall and environment needs to be given.
Most of the participants experienced good synchronization of Audio and Video Clarity
(without time lag) on both days of the video conferencing, while a few participants did not
feel the same. There could have been a time lag between the audio and video in the process
by any external factor that caused the small minority of participants to feel that the audio
and video clarity was out of synchronization with each other. A very few participants
observed a brief pause in video conferencing with buffering while 91.40% of the participants
observed continuous video display. Judged in conjunction, there could have been a very
small interval of time wherein the video buffering had taken place, which was not noticed by
the vast majority of participants. Consequently, this could be a reason for some of the
participants noticing a brief time lag between audio and video clarity (in a previous item
discussed above) – the audio could have played without interruption while the video could
have undergone a slight buffering, throwing the audio and video out of synchronization for a
very brief imperceptible period of time and then resuming synchronization (noticed by a
very few participants only).
Tuning video, audio, lighting, camera focus prior to the event through a dry run test is very
important to achieve full success. These improvements when done to the present model of the
Video Conferencing for medical knowledge updation will evolve the same model into a
highly efficient generic Video Conferencing model for medical knowledge updation in any
country where the number of medical practitioner/doctors is low compared the actual
population. Further, this can be extended to such and other similar video conferencing
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programs to obtain maximal benefit in all programs utilizing Video Conferencing with
reference to the Indian Scenario.
Acceptance of Latest Technology
More than a half (51.40%) of the participants did not like to the idea of viewing the live
surgical demonstration on laptop; while 48.60% of the participants welcomed using Internet
for live surgical demonstration. More than a half (57.10%) of the participants did not like the
idea of using headphones for listening to the live surgical demonstration; while 42.90% of the
participants felt using Headphones will have better audio clarity.

Discussion
Over a half of the participants did not like the idea of viewing the live surgical demonstration
on laptop which means that an almost equal half of the participants liked the idea of viewing
the live surgical demonstration on laptop. Further, a majority of the participants did not like
the idea of using headphones which implies that almost a slightly lesser proportion of the
participants liked the idea of using headphones. It needs to be noted that if laptops are used,
then headphones are a necessity for better clarity of audio and interactive conversation during
Video Conferencing. This inhibition among few participants to embrace new technology may
be due to lack of awareness. Considering this in conjunction with their medical studies,
medical graduation and medical practice, it is very unlikely that they would have been
exposed to latest technologies to support their medical education or continuous updation of
medical knowledge (as done in such Video Conferencing programmes).
This is the reason why their responses to acceptance of latest technology when observed
through two different questions do not agree well. Consequently, there would be a necessity
to introduce these and other medical professionals/doctors to latest technologies that can aid
medical education or continuous updation of medical knowledge. But the identification of
solutions to issues regarding where and how and when the medical professionals/doctors will
be able to acquire knowledge/awareness of latest technologies (which will be constantly
evolving with time, also associated with a learning curve for each new/evolving technology)
conflicting with their hectic medical service in a heavily populated country like India will be
difficult. Consequently, the absence of learning curve in video conferencing is best suited to
a medical environment like in India. Analysis of the responses so far studied indicate that
technical quality of the video conferencing equipment and facilities alone needed some
concentration regarding better expected efficiencies while dealing with medical subjects
which are higher compared to conventional subjects for video conferencing.
Results so far studied indicate that technical quality of the video conferencing equipment and
facilities alone need some concentration regarding better expected efficiencies. Technical
quality aspects like video clarity, display resolution, ambient lighting, focused lighting, audio
clarity, and video-audio synchronization should meet high quality expectations when dealing
with medical subjects.

Limitations of the Video Conferencing Programme
Multiple Point Video Conferencing facility was not provided (only Two-way Video
Conferencing was provided). Multiple Point Video Conferencing facility could have saved
travel time as participants had to travel to a centralized location. Recordings of the
programme were not available for participants for revision of the medical knowledge. The
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limitations observed are very minor compared to the successful fulfillment of the objective of
the programme and hence may be considered insignificant.

Conclusion
The objective of this research work to study and analyse Video Conferencing based model for
medical knowledge updation in a highly populous country like India, where the number of
medical practitioner/doctors is low compared the actual population thereby resulting in
tremendous stress faced by medical practitioner/doctors in updating their knowledge
continuously in pace with the ever changing disease dynamics/evolution and their
consciously refining treatment methods. This research work has fulfilled this objective and
the resultant analysis has also pointed directions for evolution of a generic model for using
Video Conferencing Technology for medical knowledge updation. Similar situations are
present in many of the developing nations of the world and the generic model that has
evolved out in this research work will be able to fulfil the medical knowledge updation needs
without much stress on incorporation of latest technology, infrastructure and the costs
associated with it and the stress of the learning curve experienced by the medical
practitioners/doctors in acquainting with the ever changing latest technology.
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Annexure
Table1. Attributes used in design of Questionnaire
Attributes
Questions
1. Avenues for 1. Do you think the program has reached to its full potential?
2. Were you satisfied with the overall use of the Video Conferencing
Improvement
technology used in this program?
3. Do you want the Organisers to continue using Video Conferencing
for other related courses?
4. Would you like to start using Video Conferencing technology for
obtaining advanced/new surgery techniques in your place of surgery?
5. Would you like to take this technology to rural India?
6. Do Doctors need to update their knowledge base with Video
Conferencing and related Technologies?
2.Learning
Process

3.Video
Conference
Technical
Awareness
4. Presentation

1. Would you think it will be better to access Video Conferencing on
Internet with suitable login and password?
2. Did the program help you in learning new skills?
3. Was your learning easy through Videoconferencing?
4. Will this course help you to improve applications of best practices
taught here?
5. Has the Video Conferencing Technology facilitates Self- Learning?
6. Did the program increase your awareness of new surgery
techniques?
7. Did the program introduce you any new medical equipment used in
surgery?
1. Were you aware of the Software and Hardware specifications used
in this Video Conference?

1. Is the program adequately detailed by the presenter?
2. Was the surgical equipment introduced to audience?
3. Was Clinical history of the patient provided?
4. Did Camera view supported surgeon’s description?
5. Would you want to get recorded version (with suitable mixing) of
the live video surgery for use as educational material later?
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1. Clarity (with no blurring)
5.Technical
Quality
of 2. Resolution (with crisp and sharp video)
3. Ambient Lighting in Surgery Venue
Presentation.
4. Focused Lighting on Point of Surgery
5. Appropriate level of camera zooming
6. Audio Quality (Less or No Noise)
7. Synchronization of Audio and Video (without Time Lag)
8. Did the Video stream continuously?
9. If No, was there brief time of pause with video buffering?
10. Were there any errors involved in Video Conferencing?
Acceptance
of 1. Will it be better to view the live surgery on Laptop?
New Technology 2. Will it be better to hear via Headphones?

Table2. Questionnaire Response
Category

ITEMS

Do you think the program has reached to its full
potential?
Were you satisfied with the overall use of the Video
Conferencing technology used in this program?
Do you want the Organisers to continue using
Video Conferencing for other related courses?
Would you like to start using Video Conferencing
technology for obtaining advanced/new surgery
techniques in your place of surgery?
Would you like to take this technology to rural
India?
Do Doctors need to update their knowledge base
with Video Conferencing and related Technologies?
2.Learnin Would you think it will be better to access Video
g Process Conferencing on Internet with suitable login and
password?
Did the program help you in learning new skills?
Was your learning easy through Video
conferencing?
Will this course help you to improve applications of
best practices taught here?
Has the Video Conferencing Technology facilitates
Self-Learning?
Did the program increase your awareness of new
surgery techniques?
Did the program introduce you any new medical
equipment used in surgery?
1.Avenue
s for
Improve
ment
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YES %

NO
%

80.00

20.00

100.00

0.00

100.00

0.00

97.10

2.90

88.60

11.40

97.10

2.90

82.90

17.10

97.10
100.00

2.90
0.00

100.00

0.00

91.40

8.60

97.10

2.90

80.00

20.00

Averag
e%
(Categ
ory
Wise)

93.80

92.64
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3.Video
Conferen
cing
Technical
Awarenes
s
4.
Presentat
ion

5.Technic
al
Quality
of
Presentat
ion

Acceptan
ce of New
Technolo
gy

Were you aware of the Software and Hardware
specifications used in this Video Conference?

20.00

80.00

Is the program adequately detailed by the presenter?
Was the Surgical equipment introduced to
audience?
Was Clinical history of the patient provided?
Did Camera view supported surgeon’s description?
Would you want to get recorded version (with
suitable mixing) of the live video surgery for use as
educational material later?
Were there any errors involved in Video
Conferencing?
Video clarity (with no blurring) Day 1
Video clarity (with no blurring) Day 2
Resolution (with crisp and sharp video) Day 1
Resolution (with crisp and sharp video) Day 2
Ambient lighting in surgery venue Day 1
Ambient lighting in surgery venue Day 2
Focused lighting on point of surgery Day 1
Focused lighting on point of surgery Day 2
Appropriate level of camera zooming Day 1
Appropriate level of camera zooming Day 2
Audio quality (Less or No noise) Day 1
Audio quality (Less or No noise) Day 2
Synchronization of audio and video (without time
lag) Day 1
Synchronization of audio and video (without time
lag) Day 2
Did the video stream continuously?
If No, was there brief time of pause with video
buffering?

91.40
77.10

8.60
22.90

100.00
91.40
94.30

0.00
8.60
5.70

8.60

91.40

88.60
97.10
88.60
97.10
80.00
91.40
65.70
82.90
82.90
85.70
88.60
94.30
88.60

2.90
0.00
2.90
0.00
11.40
5.70
25.70
14.30
8.60
11.40
2.90
2.90
2.90

94.30

2.90

91.40
8.60

8.60
0.00

Will it be better to view the live surgery on Laptop?
Will it be better to hear via Headphones?

48.60
42.90

51.40
57.10
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20

90.84

88.04
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