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EXECUTIVE SUMMARY 
Objectives:  This study is intended (1) to provide decision makers within the Canadian health 
care system with broad-based information about the collective experience of eight telehealth 
videoconferencing (VC) programs, (2) to provide decision makers with evidence regarding 
outcomes from the use of VC technology in terms of patient care, distance education and 
training, user and provider satisfaction and communication patterns, and; (3) to suggest 
directions for the future through a retrospective view of what has occurred, or not occurred, in 
VC in telehealth in Canada over the past two decades. 
 
Introduction:  Telehealth is increasingly evident in every Canadian province and territory.  
Factors contributing to the growth of telehealth in Canada include increasing technological 
capacity, the perceived need to deliver specialty services to rural and remote communities, and 
the need to reduce the isolation of health professionals in remote areas through continuing health 
and medical education. A number of barriers, however, continue to inhibit the widespread 
adoption and implementation of telehealth including an insufficient infrastructure, and a lack of 
standards. 
 
Methods:  This study is a synthesis of survey responses and project evaluation reports from 
eight telehealth programs across Canada where VC is used to provide health care and continuing 
health and medical education at a distance.  The telehealth programs were identified according to 
pre-defined criteria by representatives from the participating health care agencies and federal, 
provincial and territorial governments, and consist of six provincial programs (Alberta, 
Newfoundland, Nova Scotia, Ontario, Quebec, Saskatchewan) and two programs from the 
territories (Northwest Territories, Nunavut).  In addition, a literature review from 1998 to present 
was performed to evaluate the efficacy of VC from research studies.  
 
Results:  On the basis of the survey results, VC for telehealth applications in Canada is in a 
state of transition between pilot project and program status.  Most programs are undergoing 
expansion and enlargement. The eight programs in total reach out to approximately 150 sites 
across Canada. 
 
Network transmission methods and bandwidth are generally similar among programs.  Seven 
programs use VC for both patient-related sessions and education sessions.  One program uses 
VC only for education sessions.  Cost estimates for VC equipment, telecommunications, and 
staff time vary by the number of sites within the programs (which range from 3 to 61 sites) and 
type of application.  One program evaluation reports VC having a positive impact on utilization 
of face-to-face (FTF) assessments with fewer FTF visits needed, and two other programs report 
VC having a positive impact on timeliness of care.  

Each program responding to the survey seems to have chosen its own path to implementation. 
Needs assessments, program evaluation results or historical experiences were used to guide 
program implementation.  All programs indicated that training of staff was provided at a 
practical, technical, or “how-to” level.   
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Three programs have addressed issues around physician reimbursement.  That is, physicians are 
being paid through their provincial medical reimbursement schemes for telehealth consultations 
and services to patients.  Four programs responded that they are dealing with reimbursement 
issues using a variety of mechanisms ranging from the use of research budgets to project 
funding.  There are a number of unresolved issues related to health professionals.  Some 
programs have implemented solutions, while others are still negotiating and searching for 
resolutions to the issues raised. 
 
The literature search yielded over 270 articles and reports. Forty were identified as primary 
outcome studies.  Such topics include mental health, dermatology, education and training of 
health professionals, and patient satisfaction and communication patterns between the two modes 
of health care delivery, FTF and VC.  Only two studies were of Canadian origin and included 
evaluation results from two of the provincial programs identified for this project. A majority of 
the studies reviewed suffered from methodological problems.  The six studies related to distance 
education by VC, albeit limited by their small number and sample size, report the usefulness of 
VC, especially with respect to surgical training. In general, high levels of patient satisfaction 
with telehealth are reported in the literature. The costs of teleconsultation were found to decrease 
as the frequency of its use, and the amount of patient travel time increased. 
 
Conclusions:  Given the size and population of Canada, the number of sites covered by VC 
and the number of patients seen by VC in telehealth is very small. Establishing systems for 
patient care using VC technology is feasible.  However, there is little evidence from the literature 
of either its clinical or economic benefit, especially regarding its cost-effectiveness when 
compared to FTF care. All the programs surveyed reported some positive results using VC.  This 
includes improved communications between colleagues, better access to care, and a high level of 
patient satisfaction. 
 
There are many important issues that remain to be resolved in the use of VC. Reimbursement of 
practitioners is still a pending issue within some programs.  The surveyed programs have added 
new staff positions, but there are no nationally approved standards for training, and education of 
operators or site coordinators.  The use of VC in telehealth in Canada faces its greatest 
challenges within the areas of organizational change and medico-legal issues. 
 
VC in telehealth in Canada has a tenuous position within the health care system.  Sustainable 
long-term funding is in place in only two of the programs surveyed.  In spite of these difficulties, 
most programs reported having met their objectives.  All plan to expand the programs in the 
future.  Survey respondents report a growing acceptance of telehealth practices by practitioners 
and patients.  This acceptance comes from the desire to improve access to care, particularly for 
patients in remote locations, newer generations of user-friendly technologies, and the expanding 
number of applications for telehealth.  
 
This report offers some suggestions regarding future considerations for VC programs in 
telehealth in Canada.  These include the need for quality outcome studies regarding clinical 
effectiveness and cost effectiveness, and the need for guidelines for planning and 
implementation, user training, and program sustainability over the long-term. 
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GLOSSARY OF TERMS 

Bandwidth Bandwidth is the range of frequencies that can be transmitted by 
a channel, measured in hertz (Hz) for analog systems and in bits 
per second (bps) for digital systems.  Generally, as bandwidth 
increases, so does the speed at which information can be 
transmitted.  

Cost effectiveness analysis 
(CEA) 

CEA is a form of economic evaluation where the costs and 
effectiveness of alternatives are compared; for example, 
teleconsultation versus conventional care.  The measures of 
effectiveness used in the analysis include both natural unit 
measures (such as life years saved, reduction in morbidity) and 
health-related quality of life measures other than utility 
measures.  Cost utility analysis is a special form of CEA where 
the consequences are measured with utility measures (i.e., 
quality-adjusted life-years gained). 

Frame relay Frame relay is a protocol for the transmission of data over 
networks whereby digital information is sent and received in 
discrete packets.  It supports data rates in the range of 56 Kbps to 
1.54 Mbps. 

H.320/H.323 standards These are standards for videoconferencing approved by the 
International Telecommunications Union. 

Health technology 
assessment (HTA) 

HTA is a multi-disciplinary field that addresses the questions of 
health care providers and purchasers.  It answers the questions: 
“Does this treatment work?”, “For whom?”, “At what cost?”, and 
“How does it compare with other available treatments?”  HTA 
assesses the medical, economic, ethical, legal, and/or social 
implications of health technology utilization and diffusion. 
 

Infrastructure  There are several kinds of infrastructures.  Telehealth principally 
relies on the communication infrastructure, broadly defined as 
the networks, systems and other hardware and software of 
telecommunications, broadcasting and computer 
communications, which are the three key technologies now 
converging to form the information highway. 

Integrated services digital 
network (ISDN) 

ISDN is a digital service that can transmit voice, data, and video 
simultaneously; it a set of protocols for high-speed digital 
transmission.  Usually transmits at 64-128 Kbps, although higher 
speeds are possible. 
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Multipoint control unit 
(MCU) 

Videoconferencing equipment that allows multiple individual 
videoconference units to connect together to form a multi-party 
videoconference session. 
 

Primary site A primary site is a location where the data transmission 
originates and/or where the patient is located.  There can be more 
than one primary site.  

Satellite transmission  Satellite transmission is the transmission of data, voice or video 
by means of an electronic device placed in orbit around the earth 
for the purpose of receiving and re-transmitting electromagnetic 
signals over wide geographic areas.  Signals are sent to the 
satellite using communication uplinks and received in a satellite 
“footprint” or geographic area using communication downlinks. 

Secondary site A secondary site is a location where the data is received, where 
the consulting health professional is located.  There may be more 
than one secondary site, and some sites act as both primary and 
secondary.  

Session A session is defined as the use of videoconferencing for any type 
of information exchange, regardless of the number of sites 
involved or the length of the communication.  Each session 
involves at a minimum, two sites, and each site may include 
more than one participant. For this report: one teleconsultation 
involving two sites is counted as one session. One tele-education 
session involving one sending site and multiple receive sites is 
still one video-conferencing session 

Store-and-forward In videoconferencing, store-and-forward is the ability to store 
images and other information for later transmission. 

Switched-56 (SW-56) SW-56 are digital data telephone lines with a greater data 
capacity than normal telephone lines.  Their speed is 64 Kbps, 
although 8 Kbps is often reserved for signaling, leaving 56 Kbps 
for data transmission.  SW-56 lines may be used in parallel to 
achieve higher speeds, for example, six SW-56 connections 
running parallel produce 384 Kbps of bandwidth. 

T-1 line T-1 line refers to a digital carrier capable of transmitting 1.54 
Mbps of electronic information.  It is the general term for a 
digital carrier available for high volume voice, data or 
compressed video. 
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Teleconsultation  Teleconsultation is electronic communication between a 
physician and another physician or other health professional for 
the purpose of making or confirming a diagnosis or obtaining a 
therapeutic opinion for a specific case.  

Tele-education Tele-education is electronic communication for the purpose of 
transmitting specific knowledge to physicians, other health 
professionals or patients. 

Telehealth  Telehealth is the use of communications and information 
technology to deliver health and health care services and 
information over large and small distances. 

Telehealth applications Telehealth applications can be defined in different ways, based 
on technology (such as videoconferencing), by activity (such as 
continuing health education or teleconsultation), by setting (such 
as remote or rural telehealth), or by medical or health care 
discipline (telepsychiatry, teledermatology, and other tele-
specialties).  

Telemedicine  Telemedicine is the use of telecommunications technology for 
medical diagnosis and patient care. 

Toll bridge charges  Toll bridge charges are charges paid to lease a 
telecommunications bridge which is an interconnection of three 
or more telecommunications channels such as telephone lines, to 
carry out simultaneous two-way communication among all 
connected points.   

Videoconferencing (VC) VC is the real-time transmission of voice, data, and video images 
between two or more users at some distance from one another. 
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1. OBJECTIVES  
This project was initiated by the Canadian Coordinating Office for Health Technology 
Assessment (CCOHTA).  It is an assessment of telehealth in Canada made possible through the 
participation of the Alberta Heritage Foundation for Medical Research (AHFMR), the Agence 
d’Évaluation des Technologies et des Modes d’Intervention en Santé (AETMIS) in Québec, and 
the Office of Health and the Information Highway (OHIH) at Health Canada.  The project also 
involves the participation of representatives from provincial and territorial ministries of health, 
telehealth programs across Canada, and experts in the field. 

This assessment surveys the use of VC for provision of health care and for provision of 
continuing health and medical education at a distance from eight telehealth programs across 
Canada.  This study is designed to address the prevalent issues surrounding VC. A contemporary 
literature review was also performed to evaluate the evidence for the efficacy of VC as compared 
to FTF care. 

This study is intended: 

(1) to provide decision makers within the Canadian health care system with broad-based 
information about the collective experience of eight telehealth VC programs; 

(2) to provide decision makers with evidence of the efficacy of using VC technology in 
terms of patient care, distance education and training, user and provider satisfaction and 
communication patterns; and  

(3) to suggest directions for the future development of VC through a retrospective view of 
what has occurred, or not occurred, in VC in telehealth in Canada over the past two 
decades. 
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2. INTRODUCTION 
Telehealth is a term often used interchangeably with the term telemedicine.1,2 In the context of 
this report, telehealth applications are discussed in a broader sense to include telemedicine 
activities as well as distance learning in health and medicine, for applications where 
communications and information technologies are used to deliver health care information, 
services and education over a distance.   

Telehealth is increasingly evident in every Canadian province and territory.1 Factors contributing 
to the growth of telehealth in Canada include: increasing technological capacity and lower costs, 
a deeper penetration of VC to deliver continuing health and medical education and reduce the 
isolation of health professionals in remote areas, and the perceived need to deliver specialty 
services to rural and remote communities.3-5 Telehealth is also seen as a way of enhancing access 
to health care services, and reducing or eliminating travel time and costs by bringing health care 
services to patients rather than the other way around.  

In spite of these reported benefits, researchers and practitioners have also noted that a number of 
barriers inhibit the widespread adoption and implementation of telehealth.  These barriers fall 
into one of the following categories: lack of sustainable funding, insufficient infrastructure, 
absence of the required culture change, lack of standardization and defined policies, and the lack 
of available valid and reliable evaluation frameworks.5,6Several reviewers of previous research 
have also noted the paucity of high quality published research which makes it difficult to reach 
conclusions in terms of clinical benefits and cost effectiveness.2,7,8 

VC is the most frequently used communication mode for telehealth applications in Canada and 
elsewhere.5,9 Health professionals use VC systems for remote diagnosis and therapy, clinical 
consultations, education and training, and administrative/business functions.    

Health technology assessment provides a suitable framework to categorize and estimate the 
various effects resulting from the implementation of telehealth, providing a synthesis of these as 
input for future decisions. An assessment framework for telehealth applications ideally should 
provide a broad description of telehealth applications, covering technical, clinical, economic, 
ethical, legal and organizational issues.10 This would include a technical assessment, estimation 
of the outcomes of telehealth, user assessment of the technology, and costs of telehealth 
applications.8 Technology assessment concentrates on the impact of technological innovations, 
covering a number of examples of their use, providing a broader view than what is most often 
available through evaluations of individual programs or projects.  
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3. METHODS 

3.1 Survey Design and Sample 
The first step in the process sequence was the identification of telehealth programs to be included 
in this study.  Subsequent steps were the writing and submission of the initial questionnaire by 
mail to the programs, modification, and circulation of the follow up questionnaire.   

An inventory in 1999 by the OHIH revealed that 19 projects (from a list of 105 projects or 
programs1) currently use VC as one of their technologies for diverse clientele and varied 
applications.  The 19 projects in the OHIH inventory represented nine provinces (Alberta, British 
Columbia, Manitoba, New Brunswick, Newfoundland, Nova Scotia, Ontario, Prince Edward 
Island, Quebec).  The criteria for inclusion of the programs in this study were that the program 
(1) be a provincial or territorial initiative, with VC being the primary telehealth technology being 
used, and (2) have greater than two telehealth applications ongoing.  Five province-wide 
programs were identified for this study based on the above criteria (Alberta, Newfoundland, 
Nova Scotia, Ontario, Quebec).  Telehealth initiatives in the Northwest Territories and Nunavut 
were also included in this study given their vast remote jurisdictions and utilization of VC 
technology.  In accordance with the above criteria, an additional province-wide program in 
Saskatchewan was added to the list after a meeting of representatives of telehealth programs, 
provincial and territorial ministries of health, and relevant experts in the field.  In the end, the 
study sample consisted of six provincial programs and two programs from the territories. 

A draft questionnaire was circulated for feedback to the project advisory panel consisting of the 
project partners and individuals with both content and methodological expertise.  The draft 
questionnaire was also completed by a telehealth coordinator of one of the programs as a pilot 
test, at the request of a representative from the associated ministry of health.  The final 
questionnaire was refined based on feedback from these groups. 

A mail questionnaire (survey), accompanied by a covering letter and consent form detailing the 
project rationale, was sent to the director of each program or a designate (Appendices 1 and 2).  
Recipients were given a pre-addressed, prepaid envelope to return the survey with the signed 
consent form and supporting materials, including evaluation reports where available.  The survey 
consisted of four sections:  

A. Project/Program Specifics, focusing on questions related to timing and scope of VC 
applications for telehealth;  

B. Assessment of the technology, focusing on technical description, utilization, costs, impact 
on patient care, and user assessment on VC;  

 
1.  The term program is used throughout the report to indicate a telehealth project or program that participated in the survey by 

responding to the study questionnaires. 
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C. Broad National Issues, focusing on questions related to planning, training and education, 
policy, implementation, organizational and human resources issues, access, and ethics, 
confidentiality and privacy issues; and  

D. Additional Questions, including the lessons learned as a result of the implementation of 
the VC program within the respective provinces and territories. 

A follow-up survey with additional questions (Appendix 3), based on comments received on the 
first draft of the report from the project reviewers, was circulated to the eight programs to clarify 
some of the study questions and program responses from the original survey. 
 

3.2 Literature Search 
Published literature was obtained by searching a number of databases (Appendix 4).  On the 
DIALOG® system, MEDLINE®, HealthSTAR, EMBASE®, INSPEC, and Current Contents 
Search® were searched and 234 citations/abstracts were retrieved.  Retrieval was limited to 
references entered into the databases between 1998 and October 27, 2000. The Cinahldirect® 
database was searched on Cinahl Information Systems and 30 citations/abstracts not included in 
the above-mentioned databases were retrieved.  The Cochrane Library on CD-ROM (The 
Cochrane Library & Update Software Ltd.), Issue 4, 2000 was searched from 1998-2000.  
Websites of HTA/health care agencies were searched. Specialized databases, including the 
University of York National Health Service Centre for Reviews and Dissemination, were also 
searched.  The year 1998 was chosen as the beginning date for the literature search to provide a 
contemporary review of published evidence in light of technological advances and previously 
published secondary reviews of evidence prior to 1998.  These searches were supplemented by 
hand searching of selected journals and documents in the CCOHTA library collection and the 
bibliographies of selected papers.   

The authors of this report independently reviewed the database searches to identify relevant 
articles for this review.  The general inclusion criteria were that the article addressed the use of 
VC for provision of health care or continuing health and medical education at a distance. 
Relevant articles and reports were retrieved, reviewed, and classified by subject under four 
headings: reports from HTA/health care agencies, background/review papers, articles of a 
technical nature, and studies reporting outcomes using VC technology in terms of patient care, 
distance education and training, user and provider satisfaction and communication patterns.   

A list of studies for inclusion in the report based on abstracts reviewed by the authors was 
submitted to one of the project reviewers with subject expertise.  The reviewer was requested to 
check the list for completeness, and to provide information on additional studies or ongoing 
research that could be considered for inclusion in the review.  The authors also reviewed project 
reports submitted by six programs included in this study.   A summary of the results of the 
literature search on outcome studies are presented in section 5 of this report, the details of which 
are presented in Appendix 6. 

 



 5  

4. RESULTS OF THE SURVEY OF TELEHEALTH 
PROGRAMS 

4.1 Overview of Telehealth Programs 
4.1.1 Alberta We//net 

Alberta We//net is a province-wide health information network established in 1997 to facilitate 
improvements to the delivery of health services to Albertans by improving access to health 
information (www.albertawellnet.org).  It involves participation by 17 regional health authorities 
and a mental health board, and currently includes 61 sites.  VC technology is utilized for patient 
care (most notably for psychiatry), continuing health and medical education, and administrative 
activities.   

4.1.2 IIU Network 

The Ikajuruti Inungnik Ungasiktumi (IIU) Network was established in 1999 with the creation of 
the Nunavut Territory.11,12 The primary objectives of the program are to (i) improve client 
outcomes through enhanced access to health services, (ii) provide current social and health 
education to both the general public and clinicians, and (iii) contribute to the cost effective 
organization and delivery of service.  VC services include mental health, health education, 
administrative activities, and patient/family visitations.  There are currently five sites involved 
within the IIU Network: Arviat, Cape Dorset, Iqaluit, Pond Inlet, and Rankin Inlet.   

4.1.3 NORTH Network 

The Northern Ontario Remote Telecommunication Health (NORTH) Network was launched in 
1998 to address health concerns in Northern Ontario, including problematic or limited access to 
specialty care, continuity of care issues, hospitalization rates higher than the provincial average, 
high cost of patient/physician travel, and the difficulty recruiting and retaining physicians.13 VC 
technology is utilized for patient care (including dermatology, orthopedics, psychiatry) and 
continuing health and medical education.  There are currently 14 sites linked in this program 
through VC technology including Chapleau, Cochrane, Kirkland Lake, Sudbury, and Timmins. 

4.1.4 Northern Telehealth Network 

The Saskatchewan Northern Telehealth Network (NTN) began as a pilot project in mid-1999 to 
provide specialist support from Saskatoon and Prince Albert to four remote sites within the 
network.4,14 The goals of the program are to improve access to health services from remote 
locations and to provide increased access to health related education and information for both 
health care providers and consumers, in a cost-effective manner.  The core VC service 
applications include child psychiatry, dermatology, patient/staff education programs, and 
recently, pediatric surgery and stoma therapy consults. 
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4.1.5 Nova Scotia Telehealth Network 

Nova Scotia is the first Canadian province to establish a province-wide computer-based 
telehealth network having connected all 43 health care facilities in the province by mid-1999.15-17 
The purpose of the Nova Scotia TeleHealth Network (NSTHN) is to increase access to health 
care services for physicians and patients, primarily in rural areas, and to provide clinical and 
educational support to physicians and other health care providers.  The current applications using 
VC technology include clinical consultations (primarily dermatology, psychiatry, and 
cardiovascular surgery), clinical case conferences, education sessions, and administrative 
meetings.  

4.1.6 RITQ  

The Réseau Interrégional de Télémédecine du Québec (RITQ) started as a pilot project linking 
l’Hôtel-Dieu du Centre Hospitalier de l’Université de Montréal (CHUM) to three regional 
hospitals: the Centre Hospitalier de Rouyn-Noranda (CHRN), le Centre Hospitalier Régional de 
Lanaudière (CHRDL) in Joliette, and the Centre Hospitalier Régional de Trois-Rivières 
(CHRTR).18 The goal of the project was originally to provide access, for the participating 
regional hospitals, to specialist consultations, continuing medical education and case 
consultations.  The pilot project lasted from September 1996 to May 1998. During this period, a 
number of international case consultations were also organized, linking the Hôtel Dieu to 
telemedicine centers in Lille, Toulouse, and Strasbourg in France and to a number of 
telemedicine locations in Japan, Germany and the USA.  The international part of this project has 
continued but the regional pilot project was not extended or renewed, due to a low level of 
utilization on the part of the involved regional hospitals. 

4.1.7 Telemedicine/TETRA 

The telehealth programs of the Newfoundland Telemedicine Centre and the Telehealth and 
Educational Technology Resources Agency (TETRA) are the most mature programs in 
Canada.4,19 The Telemedicine Centre and TETRA are located at Memorial University in the 
Health Sciences Complex.  The program has used VC technology since the early 1980s.  VC 
technology is currently utilized for patient care (including mental health), continuing health 
education (patient and staff) as well as non-health services such as business and judicial 
applications.  The VC projects included in this study are the Remote Community Services 
Telecentres project (RCST) linked to six sites, and the Autism Project linked to four sites.  There 
are several other ongoing telehealth applications in Newfoundland including a consultation 
service between the Hibernia Offshore Oil Platform and St. John’s, Newfoundland. 

4.1.8 WestNet Telehealth 

WestNet Telehealth in the Northwest Territories began as a one-year pilot project in 1998 with 
the primary goal being to advance the accessibility, quality, and cost-effectiveness of providing 
health care services in the North.20,21 VC services include patient care (e.g., orthopedics, internal 
medicine, ENT), continuing health and medical education, and patient/family visitations. The 
sites currently linked to the program are Ft. Smith, Inuvik, and Yellowknife. 
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4.2 Program Specifics 
4.2.1 Timing & Scope 

All eight programs responding to the survey are currently operational. The programs were asked 
to report on their history.  Start dates of current projects and information about projects that 
preceded the current ones are shown in Table 1 (Appendix 5). Two programs began telehealth 
activities as early as the 1970s.  Four programs started as something else – a small pilot project, 
or a program with a different scope.  The two remaining programs were established by 
consolidating a series of successful pilot projects over a number of years.  The programs 
surveyed and their predecessors collectively represent over 55 years of Canadian telehealth 
experience.  

In response to the question regarding the nature of VC applications available in each of the 
programs, program representatives responded by selecting items from a short list.  The summary 
of their responses is found in Table 2 (Appendix 5).  All eight programs selected consultations 
and patient and staff education as the main uses of VC and seven programs selected patient 
therapy.  The programs are using VC for a variety of other applications as well, including: 
conferences, health administration, judicial and business applications, training, post secondary 
education, information exchange, administrative meetings, teleradiology, tele-ultrasound, 
telelearning, family visitations, medivac assessments and urgent and emergent care and case 
conferencing.  

Survey respondents were also asked to state whether the scope of the project/program has 
changed since it was first implemented.  These responses are summarized in Table 3 (Appendix 
5).  None of the programs reported “no change”.  Three programs reported that they had been 
extended: one became “ongoing”, one was extended for nine months and another for two years.  
Four programs responded that they had changed status from pilot projects to programs, and six 
programs indicated that they had been enlarged to include more sites.  In all, this expansion 
involved adding a total of 87 sites within Canada and five international sites, the latter connected 
on a pre-scheduled basis for international videoconferences.  The programs surveyed in total 
reach out to approximately 150 sites in Canada. 

Six programs responded that they had added more applications since their implementation. New 
applications mentioned include dermatology, emergency medicine, mental health, orthopedics, 
geriatrics, pathology, cardiology, pre-operative anesthetic assessments including the use of a 
digital stethoscope, ear-nose-throat, psychiatry, dialysis, diabetes education, occupational and 
physical therapy, case conferences, speech and gerontology, family visitations, medivac 
assessments, urgent and emergent care, pediatric surgical consults, stoma therapy consults, and 
public education (Table 3, Appendix 5). 

Only one program indicated that it had been reduced or cut back, because of a lack of interest by 
the regional hospitals in the teleconsultation services offered.    

In summary, VC for telehealth applications in Canada is in a state of transition moving from 
pilot project status to program status.  Most programs are undergoing expansion and 
enlargement.  
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4.2.2 Site Description 

The survey respondents identified, as their primary sites, thirteen hospitals, two health centers 
and four communication centers (a telecenter, a telephone company location, a training center 
and a community college).  Three programs did not answer this question.  In one case, the links 
are ad hoc, depending on scheduled case conferences or grand round presentations.  In two 
programs, the program sites are too numerous to be listed in the survey (43 sites in one case, 61 
sites in another). 
 

4.3 Assessment of the Technology 
4.3.1 Technical Description  

Multiple vendors provide VC technology for the programs under study.  The technology in the 
programs generally supports H. 320 and H. 323 communications standards for VC.  The 
technical components varied depending on the type of application used within a program (Table 
4, Appendix 5).  The input devices primarily include a video monitor, VCR, document and 
patient examination cameras, microphone, and various endoscopes including a dermascope for 
skin examinations and an otoscope for ear examinations.  Other peripherals include X-ray 
viewing stations and X-ray scanners.  

ISDN and SW-56 are the two most common network transmission methods utilized for VC by 
the telehealth programs. Two programs use frame relay.  Satellite transmission is currently used 
for VC by one program. Five programs use transmission speeds of up to 384 Kbps (3 ISDN lines 
x 128 kbps).  Two programs use speeds up to 512 Kbps.  Seven programs currently conduct 
multipoint conferencing; the remaining program plans to purchase a multipoint control unit 
under a new project.  The multipoint systems are either purchased or leased by the programs. 

4.3.2 Utilization 

Seven programs currently monitor the levels of VC usage by maintaining a log of sessions.  The 
remaining program has recently begun monitoring.  Seven programs held both patient-related 
sessions (consultation, patient therapy, diagnosis, clinical case conferences) and education 
sessions (continuing medical and nursing education, medical rounds).  One program uses VC 
only for education sessions.   

Seven programs provided utilization data according to the number of participating sites (Tables 5 
and 6, Appendix 5).  The majority of patient-related sessions involved transmission between two 
sites, with an average annual estimate of 227 sessions per program.  In contrast, the majority of 
education sessions involved more than two sites with an average annual estimate of 204 sessions 
per program.  Four sites on average were involved within a program for education sessions 
(Table 6).  When queried about numbers of sessions provided, the programs reported a wide 
range of estimates.  These wide estimates were due to the variation in magnitude between 
programs (range of sites linked by VC under each program: 3 to 61 sites).   This variation among 
the programs was especially evident in the number of reported education sessions (Table 6).  
Four of the programs (50%) reported utilizing VC technology for other applications including 
family visitation and administration. 
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The duration for one VC session is dependent on the type of application with the reported range 
being 20 minutes to 8 hours.  At least two staff members are required to run one VC session.  
The types of staff vary based on application type and the number of participating sites and 
primarily consist of, in addition to clinical staff, a site coordinator (the title most often used to 
designate on-site personnel responsible for implementing, scheduling, new user training, and 
trouble shooting) and a technical support person.  The number of patients seen by VC on a 
monthly basis is primarily dependent on the nature of the program: the range being 20 to 102 
patients (median value: 34 patients).  

4.3.3 Costs 

The equipment costs reported under each program cover a range of $50,000 to $5,500,000.  This 
wide range of cost estimates is due to the differences in magnitude between programs and the 
number of participating sites within a program.  For example, the upper estimate of $5,500,000 
reported by one program involving 43 sites included 43 units of a “telehealth cart” ($65,000 per 
unit), nine units of a “teleradiology server station” ($40,000 per unit), 32 units of a 
“teleradiology scanning station” ($45,000 per unit), nine units of a “teleradiology reading 
station” ($45,000 per unit), and nine units of a “room-based system” ($50,000 per unit).  

Based on equipment costs and technical components reported by the programs, the average 
cost of a VC system is estimated to be around $100,000 (Table 4, Appendix 5).  A 10-fold range 
was observed in these costs between programs given inclusion by some programs of warranty 
and training costs within their estimates (Table 4).   

Seven programs provide cost estimates for telecommunications  associated with VC.  The 
reported range was $115 per hour to $40,000 per month.  The average monthly costs for 
telecommunications were estimated at around $13,000 (median value: $9,500). These 
telecommunication costs varied based on the number of participating sites within a program, the 
type of application being used, and inclusion by some programs of line rentals and toll bridge 
charges within the cost estimates.   

Four programs provide some cost estimates of staff time per session (range: $26 to $440).  Cost 
estimates of staff time per session varied based on the number of participating sites within a 
program and type of application (numbers of staff involved).   

Project reports from two (of six) programs provide data on costs comparing teleconsultation to 
FTF consultation.  Both demonstrate savings due to travel costs avoided as a result of telehealth 
applications.  For example, a cost analysis undertaken by one program (currently having three 
sites) demonstrates travel-cost savings of $22,332 annually with teleconsultation as a result of 
reduced travel by patients and resultant savings in scheduled and medivac flights.  The program 
also reports educational travel savings with tele-education.   

A second program (with 14 sites) reports travel savings to both third-party payers and patients 
with teleconsultation compared to FTF.  From the ministry of health perspective, VC for 
telehealth would result in a cost savings of $122 per consult due to the avoidance of financial 
assistance in the form of a travel grant (the average line charge per consult was $9 compared to 
$131 for a travel grant).  This estimate does not include the cost of a companion accompanying a 
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patient, nor the cost of medical air transport when required.  In addition, patients reported that 
they spent $11 on average to attend a teleconsultation in their home community compared to 
$292 to see a specialist out-of-town.  

With respect to funding, the primary funding sources for the programs are through provincial 
health budgets, health authorities/hospitals, and industry.  About two-thirds of funding for one 
program was by private donation.  

4.3.4 Impact on Patient Care 

Seven programs have evaluated VC for telehealth applications.  Specifically, six programs (86%) 
indicated that VC use had an impact on the utilization of FTF assessments, five programs (71%) 
on the timing of care, and four programs (57%) on the certainty of diagnosis.  Five programs 
(71%) further indicated that VC use had an impact on other measures of quality of care, 
including patient acceptance/comfort level and long distance travel.   

Specifically, project reports from three programs show some utilization and/or outcome data 
using VC technology in terms of patient care.  One program evaluation reported 95% of 
telemedicine consults (N=155) replaced FTF encounters.  Under timing of care, a second 
program reported that 82 of 408 patients (20%) had tests or surgery booked earlier because they 
were seen via telehealth instead of waiting for the next specialty clinic visit to their community.  
A third program also reported that telehealth enabled initiation of appropriate care in a more 
timely manner (e.g., positive impact on timeliness of care for 79% of the cases (n=66) for 
cardiovascular-thoracic surgery). 

4.3.5 User Assessment 

Seven programs indicate that they have assessed their VC applications from the user’s point of 
view and, of these, three programs provided their assessment findings.  High levels of 
satisfaction are generally reported among patients with respect to timely access to specialty care 
and reduced inconvenience and cost of travel.  Health professionals also report high levels of 
satisfaction with VC applications (one program evaluation reported 94%-99% satisfaction by 
specialists (n=431) and referring physicians (n=206)).  Enhanced availability of clinical and 
educational support as well as increased collegiality among health professionals are some of the 
comments expressed by providers.   

Evaluations from two (of the three) programs, however, report problems related to technology 
issues encountered by some of the specialties.  One of these programs also reported problems 
encountered by consulting dermatologists around the scheduling and booking process, the 
number of patient cancellations and “no shows”, the number of referred conditions which were 
inappropriate for telehealth consultation, and the length of the consultation (longer than FTF 
care).   

4.3.6 Summary 

Multiple vendors provide VC technology for the programs under study.  Network transmission 
methods and bandwidth are generally similar among programs.  Seven (87%) programs use VC 
for both patient-related sessions and education sessions. The majority of patient-related sessions 
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involved transmission between two sites, with an average annual estimate of 227 sessions per 
program.  In contrast, the majority of education sessions involved more than two sites with an 
average annual estimate of 204 sessions per program.   

Cost estimates for VC equipment, telecommunications, and staff time vary by the number of 
sites within the programs and the type of application.  One program evaluation reports VC 
having a positive impact on utilization of FTF assessments with fewer FTF visits needed, and 
two other programs report VC having a positive impact on timeliness of care. 
 

4.4 Broad National Issues 
The following paragraphs present a summary of the survey responses to the questions regarding 
broad national issues.  While some of the responses are quantifiable, this section mainly gathered 
qualitative responses from the eight programs involved in the survey.   

4.4.1 Planning  

In response to the question Has the planning process been documented? five of the programs 
surveyed responded  “yes”.  Four programs have formally documented their planning process.  
Reports submitted by five (of six) programs refer to a planning process having been undertaken 
before implementing VC for telehealth.  

In answer to the question What was the principal motivation or reason for implementing the 
current videoconferencing project/program,all eight programs respond that a previous successful 
demonstration or pilot project was the motivation. Five programs indicate that it was as a result 
of a feasibility study, five responded that the availability of special funding was the motivator, 
and four of the programs indicated that it was the result of a needs assessment.  Three programs 
checked off all of these reasons as motivation for implementing the current project, and two 
programs checked off three of these factors.  Under other motivations, one program indicated 
that the region’s needs were driving the planning exercise and that there was a need to expand an 
existing program. Another program indicated that recruitment and retention of specialists and 
family physicians and provision of access to care for remote and rural residents was a motivating 
factor.  These responses are summarized in Table 7 (Appendix 5). 

The program respondents were asked to rate nine items as to their relative importance in 
choosing a particular platform or VC technology.  Table 8 (Appendix 5) lists the items selected, 
in descending order of their importance. The lowest score represents the item rated as being of 
highest importance.  All programs selected more than one response. Two programs selected all 
of the items as being important and both of these respondents rated three of these items with a 
number one.  The item selected most often and rated number one in importance by the greatest 
number of respondents is that of availability of the product on the market at the time.     

In supplementary materials submitted with the responses to the survey, the respondents provided 
information on their planning and technology selection process. One program submitted a copy 
of the Request for Proposals (RFP) which preceded the selection and implementation of their 
telehealth program.  The RFP contained a comprehensive list of the intended objectives for the 
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program along with a list of applications required for each of the sites, suggesting that a detailed 
needs assessment had been undertaken.  

All of the programs indicated that they were planning to expand in the future. One program 
provided a document outlining the future of telehealth in the region.  The definition of telehealth 
provided in that document is centered on “an audio/video conferencing tool designed to connect 
clients from remote communities to providers of medical and social and educational services”.  
A list of ten “key elements” of the planning process is documented. This document goes on to 
describe the planning process to be undertaken, which includes a methodology for “seeking 
priorities”.  Eleven criteria are listed which are to be considered in assessing “community 
readiness and applicability”.  These include items such as the size of the population, the number 
of patients requiring specialist visits or sent to referral centers outside the area, the space 
available and the staffing in each health center, the cost of airfare from the community to the 
selected hub sites and referring sites, the number of patients on a waiting list, the cost of 
specialty physician travel, and the results of a pilot project.  The document lists funding options 
and also contains the details of an overall work plan from start of planning to implementation, 
spanning a period of approximately two years.  

Five programs provided pilot project evaluation results which included information about the 
planning processes used to establish their programs.  For three of these programs, the evaluation 
reports offered a basis and justification needed for expansion of the pilot project and 
establishment of an ongoing program.  For the other two programs, history and experience, 
rather than a formal planning process, provided the basis for the present-day telehealth activities.  
The activities and technologies of today are seen as natural outgrowths of previous phases of 
development.   

Where planning activities were reported or documented, there were some remarkable similarities 
in the planning processes. However, each program seems to have chosen its own path to 
implementation; using needs assessment, program evaluation results or historical experience to 
guide program implementation. 

4.4.2 Training and Education 

All eight programs responded “yes” to the question Was there any training provided for the 
users of videoconferencing?   In seven programs the vendor offered the training and in the eighth 
program, the technical staff provided the training.  Only one program offered the training to the 
site coordinator only.  In all others, the training was received by several types of potential users – 
physicians, nurses, site coordinators, support staff, social workers, educators, other health 
professionals and computer staff.  One program also offered training to parents of children who 
would be using the VC system.  

The responses concerning the content of the training are summarized in Table 9 (Appendix 5).  
In addition to the responses to the survey, some program documents mention the importance of 
training.  One program stressed the importance of obtaining training in the proper use of the 
close-up camera to evaluate skin lesions and examine wounds.  Other peripheral devices 
requiring how-to training include a camcorder, an otoscope, a document camera and a digital 
stethoscope.  The need for personnel to be trained in “tele-video etiquette” was mentioned, 
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particularly in relation to the use of microphones, the mute function, the tone of voice, and the 
manner in which participants should be introduced.  Another program respondent reported that 
successful demonstrations of the equipment were necessary to alleviate skepticism in clinicians 
regarding the practice of “medicine at a distance”. 

Though all programs responded that training had been provided for users, at least one article 
submitted by the survey respondents points to the need for more in-depth technical training: 

“As the pilot project progressed, the setup and establishment of communication links were done 
by a variety of persons, none of whom had a technical background.  None of the site coordinators 
or implementation team had had any previous significant technical training.  Three site 
coordinators would have preferred additional technical training in order to be better able to solve 
difficulties…”22 

All programs responded that training was provided at a practical, technical, or “how-to” level.  
There is little information available regarding what theoretical education was provided regarding 
substantial issues such as the risks and benefits involved in using telehealth tools and VC.  
Although a majority of the respondents reported that training was provided in ethics and 
confidentiality and medico-legal issues, there is little information available about the content of 
this training. 

4.4.3 Policy  

(i) Licensing 

In this section of the survey, respondents were asked three questions and two sub-questions 
related to policy issues.  In answer to the first question, Has licensing of health professionals for 
telehealth videoconferencing been an issue in your project/program?, two of the respondents 
replied “yes” and the remainder of the programs responded “no”. In answer to the question How 
was this issue resolved?, three survey respondents provided a reply.  One survey respondent 
replied that this issue has not been resolved.  Another program respondent stated that most 
physicians consulted were already licensed and had hospital privileges for the regions in which 
the telehealth sites were located, and those programs that are not have requested legislation, 
which is in progress.  Another provided a very substantial document reviewing this issue.  In it, 
recommendations were made that existing licensure and credentialing requirements “should not 
be altered for the delivery of medical care using telehealth equipment” and further “acceptance 
of a consultant’s credentials in his/her home hospital should suffice for telehealth consultations 
to all other hospitals within the same region” and a similar acceptance of credentials should 
occur in all referring sites.   

(ii) Reimbursement 

Seven programs provided a response to the question How are medical practitioners or other 
health providers reimbursed for services they offer via telehealth videoconferencing?  The 
following outlines in point form, the responses received: 

• No reimbursement to date except for child psychiatrists.  An agreement is in place 
with the medical society and the physician providing the therapy. 
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• Not different from in-person visit. 

• Directly from program budget. 

• Reimbursement made through claims to province using special telehealth code. 

• To date, we have not reimbursed our practitioners. 

• Medical Associations negotiated payments for telehealth as part of the provincial 
reimbursement schedule. 

• No services offered - just CME.  If any consultation was needed, there was no 
remuneration paid during the pilot project. 

Three programs provided additional information on the issue of reimbursement, as described 
from the following selections taken from two of the submitted reports: 

“At present, the only telemedicine services reimbursed are tele-ECG and teleradiology.  Most 
health professionals, however, do receive compensation for providing telemedicine services, 
usually through a negotiated contract or as part of their academic or clinical salary. ”  

“Telemedicine consultations not covered under [the provincial physician reimbursement scheme] - 
so fee-for-service consultants were reimbursed directly from the [project] budget.  Initially, 
physicians were asked to bill the equivalent to what they would have billed [the province]. This 
amount was supplemented by $22 per 15 min spent in consultation to acknowledge the additional 
time required for the physician to travel to the telehealth studio.” 

In summary, for the seven programs that provided a response to this question, three programs 
have addressed the reimbursement issue and physicians are being paid through their provincial 
medical reimbursement schemes for telehealth consultations and services to patients.  Four 
programs responded that they are dealing with the reimbursement issue using a variety of 
mechanisms ranging from research budgets to project funding. 

(iii)  Other Health Professional Issues 

While two programs responded “no”, six of the survey respondents provided positive replies to 
the question Are there any health professional issues (solved and unsolved), which have arisen 
out of your videoconference project/program?  Their replies are summarized in point form 
below: 

• Legal issues, workload, training, access to other areas outside the network. 

• Duty of care/standard of care, ownership of patient records. 

• Specialist expectations of site coordinators (i.e., Ability to test particular reflexes, 
availability of preliminary clinical information - blood workup, blood pressure, X-
rays, etc.), specialist etiquette (i.e., asking patient if there are any questions, 
introduction of other personnel in attendance). 

• Yes, inter-provincial licensure remains an issue. 

• Difficult for orthopedics as they can't touch and feel. Some ENT [ear, nose and 
throat] snapshots poor. 
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• Our issues are unsolved and the focus is lack of medical practitioner support. 

• As yet unsolved: the question of how to find the time to best help the professionals 
who work at a distance. 

One program provided no response to the question, How were these issues resolved?   Two 
programs responded that these issues were the subject of ongoing discussions and negotiations 
with the parties involved.  One program, which provided the response “duty and standard of care 
and ownership of patient record”, stated that recommendations had been made in a June 2000 
report regarding these issues.  These recommendations are: 

“A physician-patient relationship is definitely established during a telehealth consultation.  A duty 
of care therefore exists on the part of the consulting physician.  A similar duty of care exists on the 
part of the referring physician.”  

and 

“The standard of care should not differ with the use of telehealth modalities as compared to the 
delivery of healthcare services via a non-telehealth medium.”   

The program stating that “specialist expectations” was an issue reported that the solution 
implemented was to ask specialists to provide documentation of preliminary workups required 
before the consultation occurs.  These were circulated to all coordinators, with a letter from the 
program’s medical director asking that referrals be documented to include notification of any 
necessary tests or clinical personnel who should attend the session with the patient.  As for the 
specialists, training at the remote sites was provided when they visited the communities.  The 
issue regarding time problems remains unsolved, according to the survey response.  

There are still a number of unresolved health professional issues, according to the survey 
responses received, but some programs have implemented solutions, such as providing 
guidelines, while others are still negotiating and searching for resolutions to the issues raised. 

4.4.4 Implementation, Organizational and Human Resource Issues 

This section of the survey included six questions related to organizational and human resource 
changes.   

(i) Positive or Negative Results 

The responses to this part of the survey are summarized in Table 10 (Appendix 5). 

The survey respondents were asked to respond to the question: As a consequence of 
implementing the videoconferencing project/program, were there any unexpected positive 
results? Seven programs responded to this question in the affirmative.  In response to the 
question regarding Any unexpected negative results?, two programs said “no”, and six programs 
provided additional comments. In the follow-up survey (Appendix 3), respondents were asked if 
their program had met its stated objectives. Of the seven programs which responded to this 
question, only one stated that clinical objectives set for an earlier phase of the project were not 
met, but that the program was meeting its educational objectives.    
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(ii) Organizational Changes 

In response to the survey question What organizational changes took place as a result of 
implementing videoconferencing? respondents were asked to select all the responses that apply 
from a short list, adding any other changes. Responses to this question are summarized in 
Table 11 (Appendix 5).  Two programs selected changes in organizational structure, and three 
programs selected changes in workflow patterns.  Not surprisingly, all programs selected 
improved communications between the various sites as one of the organizational changes that 
took place.  This resulted in improved understanding of the practice and referral habits of 
colleagues, a sense of camaraderie, informal learning opportunities, and enhanced professional 
skills through interaction with tertiary referral centres. 

Three programs identified “other” changes, for example:  

•  “Sites provided a site coordinator from existing resources.” 

•  “Benefits vary from one health authority to another.” 

•  “Waiting lists for specialists at remote sites have decreased but we can’t say 
causation.” 

The organizations involved in telehealth implementation are numerous and varied. They also 
include a wide variety of stakeholders and professionals. In the program documentation provided 
with the responses to the survey, a number of organizational impacts related to both 
organizational structures and to professional roles are described. These impacts were discovered 
through performance of evaluations of the programs.  Implementation changes are outlined in 
most of the reports and many of the articles provided by the participating programs. 

(iii) Staffing Changes 

Asked to describe any staffing changes that took place as a result of VC implementation, the 
participating programs responded as follows: six programs stated that new positions had been 
created and one program stated that an existing position had changed.  No staffing changes were 
reported in one program that uses VC only for education sessions.  According to the program 
respondents no existing positions have been eliminated.  The programs together created more 
than fifteen new positions, and the locations of these new positions are equally divided between 
primary and secondary sites. Twelve of the positions involve multiple roles, and only one 
program described the new positions as having a unique role, that of coordination. Training, 
needs assessments, team leading and recruitment of providers were additional tasks mentioned 
by four programs, each one respectively naming one of these tasks along with other roles.  The 
responses are summarized in Table 12 (Appendix 5). 

The programs were also asked to select all items that apply from a list of other human resource 
impacts as a result of implementing VC.  All programs responded that additional tasks and 
functions had been added to some existing positions.  Seven programs indicated that special 
training had been required for participating staff.  Four programs indicated that they had 
recruitment challenges and two reported that retention of staff was affected (see details in Tables 
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10-13).  Four programs had contracted or outsourced some tasks and functions. Concerning 
future plans in regard to staffing, six programs indicated they intended to add or eliminate 
positions in the future.  These responses are summarized in Table 13 (Appendix 5).  

The importance of staffing the programs with individuals who have the right mix of health care, 
technical and management skills is brought out by some of the comments in the submitted 
evaluation reports, for example: 

“There is a clear need to establish formal problem tracking and resolution management processes.  
This process may require the additional commitment of resources and allow for documentation of 
problems and resolutions, as well as supporting the ability to compare actual performance to target 
service levels.” 

4.4.5 Access 

In response to the question Does the communications infrastructure in your region permit 
access, now or in the future, to most of the areas/communities that need videoconferencing?, six 
programs responded “yes”, and two responded “no”.  In response to the question How has 
videoconferencing affected access to health care services in your region?, the programs selected 
any number of responses from a list of seven items.  The responses are summarized in Table 14 
(Appendix 5).  Two programs indicated that VC had resulted in more in-person visits to the 
primary site.  Six programs responded that waiting times for patients to see a health professional 
had been reduced.  Only one program indicated that there were changes in referral patterns, and 
qualified the response by stating that one of the specialists had decided not to continue with 
telehealth.  This meant that referring physicians had to send patients to another specialist who 
had opted to continue offering telehealth services.  Evaluation reports submitted emphasize two 
trends in referral patterns: (1) the maintenance of existing referral patterns where possible, and 
(2) following consultations by specialists, referring patients back to their family physician where 
a subsequent teleconsultation can take place.  

Concerning the impact of the program on travel, one program indicated that there had been a 
very small impact on travel.  Six programs responded that there were fewer patient transfers out 
of the community as a result of VC use.  Four programs responded that there were fewer trips 
taken to primary sites by professionals as a result of implementing VC.    

All except one of the respondents indicated that the program had resulted in an increase in 
demand for VC.  For one program, as reported in the earlier section (4.3.4) on impact on patient 
care, 95% of telemedicine consults replaced FTF consults (147/155) and only 5% of 
telemedicine consults required subsequent FTF (8/155) visits.  Other comments related to access 
include: 

“The high cost of traveling for medical care was often noted among patients, the majority of 
whom reported an annual income of less than $30,000.  This may reflect the distribution of wage 
earners in [the participating] communities, increased use/acceptance of telemedicine among lower 
wage earners, or reluctance of more affluent patients (non-responders) to report their income.” 

“The tele-ultrasound service was helpful to the referring physician.  It made transfer unnecessary 
in 42% of patients, and the results of the ultrasound assessment influenced management in 59% of 
patients.” 
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“There was a total of 220 orthopedic and internal medicine patient visits.  In general, improved 
access and equity have been shown through enhancing the timeliness of care and offering new 
services such as urgent/emergent radiology services.  With [the program’s] expansion to other 
communities and increasing specialty service offerings, there will continue to be improved access 
to health and social services in the [region].”  

4.4.6 Ethics, Confidentiality and Privacy 

Program representatives were asked to respond to the question Has videoconferencing resulted in 
any new legislation being introduced to ensure patient privacy and confidentiality?. All of the 
programs responded “no” to this question. Asked whether a consent process is in place for 
patients who participate in VC for health or medical purposes, six of the seven programs 
conducting patient-related sessions responded “yes”; one program responded “in some sites”.   

Regarding what measures are in place to ensure secure and private communication during VC, a 
variety of measures were listed.  All of the responses have been summarized in Table 15 
(Appendix 5). 

Concerning confidentiality and privacy, the following excerpts from program evaluation 
documentation submitted by the respondents are worthy of note: 

“In practice, the main risk to security was not ‘line-tapping’ but eavesdropping at one or other end 
of the video-link… we recommend putting a sign on the doors indicating that a videoconferencing 
session is in progress.  Policies should also be formulated to specify who can be in the room with 
the psychiatrist, especially if the other people are off-camera and cannot be seen in the video 
pictures transmitted to the patients.” 

“The same processes currently in place to ensure confidentiality for non-telehealth consultations 
apply to the delivery of medical care via the telehealth medium.  Confidentiality should 
additionally be ensured by measures to protect information traveling along telecommunications 
routes from being accessed by unauthorized personnel.  Telehealth units should remain 
inaccessible to unauthorized staff.  In order to provide adequate protection of electronically stored 
health care information on the …. computers, consistent standards for password protection of this 
information should be developed across the province.” 

In the follow-up survey, respondents were also asked if any other ethical issues had surfaced as a 
result of the VC program being implemented.  These responses have been added to the list of 
issues noted in Table 15 (Appendix 5). 
 

4.5 Additional Questions 
In this section of the survey, respondents were asked if they had any further information not 
covered in the questionnaire, which they considered relevant to the study.  Three programs 
responded “yes” to this question, but since they were not asked to list what information they 
might have had which they consider relevant, it will be assumed that these are covered by the 
question on “lessons learned”, responses to which have been summarized in Table 16 (Appendix 
5).  As this table shows, the programs provided a number of substantial lessons learned.  These 
have been categorized under the following sub-headings: 
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• Practitioner and professional issues 

• Technology 

• Staffing and training 

• Access 

• Implementation, planning, funding 

• Patient satisfaction 

• Scheduling and timing 

Though no generalized lessons have been noted by all the programs responding to the survey, 
lessons which relate to technology are the most frequently mentioned, even producing some 
contradictory statements such as “technology is the least important aspect when developing 
applications” and “the need to pay attention to technical matters such as sound quality and image 
quality”.  In the follow-up survey, program representatives were asked to comment on the degree 
to which VC had been integrated in the health care delivery system in the territory, province or 
region where the program is situated, and also, how they have determined whether VC is or is 
not integrated into the health care delivery system.  The answers to these questions have been 
summarized in Table 17 (Appendix 5).  The program respondents were also asked to comment 
on the overall importance of VC with reference to the future of health care delivery, decision-
making, etc. Table 18 (Appendix 5) summarizes the responses received.   

 

4.6 Limitations of Survey Design 
The following important limitations to this study have been identified:  
 

• The literature review is a review of retrospective studies.  
 

• The programs being reviewed varied considerably in many respects including size and 
type of organization involved, experience, location, technology and infrastructure 
available, resources, scope and application. 

 
• The number of programs surveyed for this study is small. The eight telehealth VC 

programs identified in this study, however, comprise about 60% of VC telehealth sites in 
Canada (refer to section 6).  

 
• Certain questions, as posed in the survey, were of a general nature and may have been 

considered ambiguous.  As a result, difficulty may have arisen in eliciting specific 
responses to the study questions from the programs. Questions in some of the key topic 
areas, however, were revised and a follow-up questionnaire was submitted to all of the 
programs clarifying some of the original responses (e.g., adopting a uniform definition of 
what constitutes a “session”). 
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• The respondents may also have answered the questions on the basis of what they thought 
was expected of them rather than what actually occurs within their program.  This bias, 
however, may be minimized in this study as some of the programs submitted evaluation 
reports as supporting materials to the mail survey.  A review of the supporting materials 
demonstrates that the survey questions could have asked for more information related to 
planning and implementation, for example, on telehealth space requirements, 
administrative support, information needs, department/minister support, and other 
activities that need to be aligned with the telehealth initiative.  

 
• This report is based on self-reported data: our findings may have differed if other 

methods of data collection and study design had been used.   
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5. SUMMARY OF THE LITERATURE REVIEW 
The telehealth literature base has grown rapidly and substantially in the last decade.  In a search 
of literature in 1994, 152 references were found using the key word “telemedicine”, and even 
fewer references using the word “telehealth”.  In 1996 the National Library of Medicine 
published a reference list of 1,634 titles of publications on the subject. In 1999, this literature 
base was reported to have grown to over 4,400 references.23 The Telemedicine Information 
Exchange Bibliographic Database, as of January 15, 2001, contained 8,961 citations of articles 
on telehealth and telemedicine. 
 
This literature review was performed to evaluate the evidence for the efficacy of VC as 
compared to FTF care in terms of patient care, distance education and training, user and provider 
satisfaction and communication patterns.  
 
Details of our literature search are explained in section 3.2 and the search strategy is shown in 
Appendix 4.  The literature search yielded over 270 articles and reports, over the last two years, 
of which 40 were selected as primary outcome studies.  These studies reported outcomes using 
VC technology in terms of patient care, distance education and training, user and provider 
satisfaction and communication patterns.  Two recently published secondary reviews comparing 
teleconsultation with FTF consultation were also included in this report.  One of these reported 
on impact on direct patient care, and the other on patient satisfaction.   

The current report excluded (1) studies published prior to 1998, (2) studies concerned with the 
use of VC technology for the provision of home care or patient self-monitoring of chronic 
disease, and (3) studies involving recruitment of patients from correctional facilities.   

Of the 40 selected studies, twenty-three primary studies compared the impact of teleconsultation 
with FTF consultation on direct patient care. These included nine studies for mental health 
disciplines, six studies for dermatology, and eight studies involving other clinical disciplines.  
Six primary studies were identified in which VC technology was used for the primary purpose of 
education and training of health professionals.  Eleven primary studies were identified for this 
report, which examined as primary outcome measures patients’ satisfaction and communication 
patterns between teleconsultation and FTF consultation.   

Below is a summary of the key findings from the literature review of relevance to the survey 
results.  Further details of the reviewed studies are reported in Appendix 6. 

5.1 Patient Care (Evidence Table 1, Appendix 7)  
5.1.1 Mental Health 

Eight studies in mental health were for psychiatric consultations (seven studies for adult 
psychiatry and one study for child psychiatry), and one study for neuropsychological assessment 
of individuals with substance abuse.19,22,24-30 No significant differences were observed in terms of 
outcome measures, technical quality and patient satisfaction between teleconsultation and FTF 
care. Contradictory results, however, were reported between studies in terms of physician 
preferences19,22,22 and duration of consultation,25,27with teleconsultation compared to FTF care. 
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Four studies (44%) had undertaken a cost comparison analysis between teleconsultation and FTF 
care.  Three studies reported cost savings via teleconsultation based on current utilization rates 
(based on the study sample size).  The study by Doze et al22of telepsychiatry within Alberta, 
however, reported teleconsultation to be more costly then FTF care with utilization patterns in 
evidence at the time of publishing this study; the utilization numbers would have to quadruple 
for telepsychiatry to demonstrate cost savings within the linked sites covered by the project. 

5.1.2 Dermatology 

Six reports of five studies were identified describing dermatology applications.31-36 Two reports 
(33%) reported results of a multi-centre teledermatology trial undertaken in the United Kingdom 
(UK trial).33,36 Two studies (33%) had some form of economic analyses between teleconsultation 
and FTF care: Phase 3 of the UK trial36 involved a ‘cost-benefit’ analysis and a Finnish study by 
Laminnen et al31involved a cost comparison analysis. 

No major differences were found in the reported clinical outcomes of teleconsultation compared 
to FTF care.  Teledermatology, however, was more expensive than FTF care in both the UK trial 
and the Finnish study reviewed for this report.31,36 The costs of teledermatology were found to be 
dependent on patient travel time and costs associated with hospitalization, including cost of 
equipment and physician time.  In other words, if the traveling distances for patients were 
greater, teleconsultation would be a cost-effective alternative to conventional care.  The 
economic benefits of health professional education, however, were difficult to quantify but the 
findings from the UK trial report that education of general practitioners in joint consultations 
could reduce the number of referrals to dermatology services.36 

5.1.3 Other Clinical Applications  

Eight primary studies compared the provision of patient care FTF with care using VC 
technologies in other clinical disciplines.37-44 No significant differences were observed in terms 
of diagnostic quality, and effectiveness measures in general, between teleconsultation and FTF 
care.  Technical quality was reported to be poorer at the primary site as compared to a secondary 
site (university-based eye clinic) in a case-control study of glaucoma patients.44   

Only one study (on oncology services in the United Kingdom) reported a cost comparison 
between teleconsulation and FTF care.39 Teleconsultation was reported to be more costly then 
FTF care (equivalent to C$1,240 versus C$230, respectively).  These estimates, however, are 
based on a low annual utilization rate for teleconsultation compared to FTF care (103 patients 
seen in telemedicine clinics compared to 2,400 patients seen via FTF care) and do not account 
for patient travel costs.39   
 

5.2 Education and Training (Evidence Table 2, Appendix 7)  
Six outcome studies were categorized which used VC for education and training as the primary 
purpose and VC was not linked to direct patient care.45-50 The studies in general, albeit limited by 
their small number and sample size, report the usefulness of distance education by VC especially 
with respect to surgical training.45,47 The reported findings from these studies demonstrate, 
however, that teleconsultation for educational purposes is in the early phase of development.  
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5.3 User Satisfaction/Communication Patterns (Evidence Table 3, 
Appendix 7)  

Eleven primary studies were identified for this review, which examined as primary outcome 
measures, patients’ levels of satisfaction with teleconsultation compared to FTF consultation 
(seven studies), the effects on health professionals of teleconsultation (two studies), and 
communication patterns (two studies).51-61 A recently published secondary review by Mair and 
Whitten of studies conducted worldwide and published between 1966 and 1998 of patient 
satisfaction with telemedicine was also retrieved.62 Five primary studies published in 199852,55-

57,59were included in the above secondary review. The current report also included two 
subsequently published primary studies on user satisfaction with teleconsultation with 
psychiatry,58 and surgery51 respectively.  Mair and Whitten identified 32 studies in their review.62 
All studies reported good levels of patient satisfaction with teleconsultation.  High levels of 
patient satisfaction have also been borne out by the two additional studies included in this 
report.51 The above secondary review 58reveals both methodological deficiencies with the 
published research to date, and a paucity of data examining patients’ perceptions or the effects of 
teleconsultation on the interaction between providers and clients.62 The study findings related to 
the effects on health professionals of teleconsultation,53,60 and on communication patterns54,61 are 
reported in Appendix 6. 
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6. DISCUSSION 
In Canada, telemedicine and telehealth experiments date from the mid to late 1950s, and 
telehealth has been operational in at least one province, Newfoundland, since the 1970s.6 

Canadian telehealth programs are producing increasing numbers of peer-reviewed articles, 
evaluation reports and other documents.  However, of the 40 outcome studies identified in our 
literature search, only two studies were of Canadian origin.19,22 The paucity of published research 
and responses to our survey indicate that telehealth is still at an early stage of development in 
Canada.  

The eight telehealth VC programs identified in this study comprise about 150 sites and are 
representative of a larger set of approximately 250 VC telehealth sites in Canada.1 This sample 
of eight programs portrays the same types of technical and/or broad, national issues found in 
telehealth programs in the world today, as determined through the literature review.  The issues 
and challenges reported relate to assessment of the technology (technical description, utilization, 
costs, impact on patient care, and user assessment), planning and user training and education, 
along with medico-legal, licensing, reimbursement, human resource and organizational issues. 
 

6.1 Technology Issues  
Telehealth technologies continue to evolve rapidly.  The lifespan of most microprocessor-based 
technologies is about three years.  The cost of VC equipment (user and network) and 
telecommunications services varies depending on the requirements of the clinical application 
including the type, time sensitivity, and quality of medical information transmitted.63 

Currently, ISDN and SW-56 are among the most common and cost-effective alternatives for 
telehealth and VC.63 This is also reflected by the transmission links used in published outcome 
studies reviewed in this report.  The monthly costs for frame relay vary depending on the 
transmission speed desired.63 Satellite transmission, on the other hand, is a more expensive 
method of data transmission because it requires purchasing (or leasing) additional equipment and 
in some countries, the use of satellite communications may be restricted or may require a special 
license.63 One of the Canadian programs surveyed uses satellite transmission for VC use.   

Utilization volume needs to be considered when comparing the above telecommunications 
options.  Some options are more cost-effective if services are used frequently (e.g., leased, or 
dedicated lines such as T1), while others are more economical for infrequent users (e.g., 
switched lines such as ISDN).64  

VC is used within the participating programs for both patient-related sessions and education 
sessions.  The study programs use VC equipment for many types of consultations across 
different specialties.  Psychiatry and dermatology are among the dominant clinical disciplines 
using VC technology in both the survey responses and the literature review.  

High levels of patient satisfaction were reported in both the survey responses and the papers 
included in the literature review undertaken for this report.  However, high patient satisfaction 



 25  

reported in the survey responses may be due to the fact that participation is voluntary and thus 
may be a built-in bias towards VC.   

In examining “lessons learned”, as reported by the programs surveyed, the most frequently 
mentioned theme was related to technology.  The development and implementation of VC 
technology standards have not progressed at the same rate as some technological applications 
used in telehealth.  The most frequently cited example is that of teleradiology. VC equipment 
and system selection may be simplified once standards similar to those adopted for teleradiology 
have been established.65 
 

6.2 Economic Analysis 
Authors of secondary reviews,2,8,66 agree with Taylor65 that high quality studies of cost-
effectiveness in telehealth and telemedicine are lacking.  This is clearly reflected in the published 
economic studies reviewed for this study that primarily involve cost comparisons between 
teleconsultation and FTF care. 

An economic analysis of telehealth is complicated by the fact that its use may result in increasing 
demand for the service.  At least two programs in this survey found that VC use was increasing.  
An additional complication in undertaking an economic analysis relates to the small number of 
sites involved and the relatively small number of patients seen by telehealth, making generalized 
conclusions regarding both cost-savings and cost effectiveness difficult or impossible to state 
conclusively and unequivocally over the short term.  Two programs surveyed report use by a 
relatively large number of patients, but methods for estimating costs varied considerably even 
within one of these programs, due to the fact that individual regional health authorities undertake 
data collection. 

The survey concentrated its questions on costs of items that were more easily generalizable from 
one region to the other: for example, equipment, telecommunications, and labour costs.  Many 
other cost items need to be considered before valid cost comparisons can be made. The programs 
reviewed for this report represent such a wide variety of settings, applications and contexts that 
comparisons and generalizations are not possible.  Cost estimates for VC equipment, 
telecommunications, and staff time varied greatly among study programs in relation to the 
number of sites within the program and type of application.  Three programs report reduced costs 
associated with long distance travel as a result of VC implementation. 
   

6.3 Planning 
In the literature the importance of planning receives less attention than reports on the conduct of 
different clinical applications, or the results of pilot tests and project evaluations. In one of its 
executive briefings, the Health Technology Assessment Information Service (HTAIS) discusses 
the importance of planning based on need, and sums up the difficulties involved in generalizing 
from one project to another: 

“Planning for a telemedicine program cannot treat telemedicine as a homogeneous entity because 
different factors influence effectiveness in different telemedicine specialty areas, different factors 
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affect costs in different settings, and telemedicine in different medical specialties appears to be at 
different stages of development.”67 

Some authors suggest that planning for telehealth should begin at the broad national level, and 
factors like health care provider shortages and retention4,19or the importance of information 
infrastructure development68need to be given priority. The HTAIS offers an overview of what is 
involved in telecommunications planning for telemedicine, including guidelines for the needs 
analysis process. This would include how to conduct a physical inspection, how to design 
questionnaires and interviews, and how to analyze the findings.67 Otherwise, the literature offers 
scant advice on what to consider in planning for VC in health care, though articles regarding the 
results of pilot projects often mention important criteria in the selection of sites, for example:  

“Important factors in site selection included: the distance from the major centers; . . . the attitude 
of the community towards innovation; qualitative assessment of mental health needs; and efforts 
by the communities to achieve equitable resource allocation.”22 

 

Attention has more recently been focused on those elements which need to be taken into account 
in making “a business case” for telemedicine and telehealth. Questions to consider have been 
proposed by Hailey et al69and are grouped under the subtitles: population and services, personnel 
and consumers, delivery arrangements, and specifications and costs. Only two programs 
surveyed have mentioned the need for a business case. At least one outcome study49suggests that 
knowledge about planning can be obtained by using VC as a teaching tool. 

In our study, 50% of the programs responding to the survey formally documented their planning 
process, and there are additional references in the program literature submitted by respondents 
regarding planning but little specific information exists regarding how planning was done.  As 
reflected in the results, more than half of the respondents selected the same five factors (from a 
list provided in the survey) that motivated the implementation of telehealth VC in their region.  
Only one program provided information on the methodology and results of a detailed needs 
assessment process. 
  

6.4 User training and education  
The importance of training and education for users of telehealth and telemedicine systems is 
mentioned by several authors in the literature reviewed, including details regarding what should 
be covered and why.43,70-73 One study61 found that in specialist-primary care provider-patient 
communications, specialists were the most dominant communicators and patients were the least 
active participants in telemedicine VC sessions, suggesting the need for training in 
communication skills for providers so they can skillfully encourage patient participation in 
telehealth VC.  

Sclafani43 and others have stated that training is absolutely essential because the technologies, 
still “awkward to use”, cannot replicate some of the requirements of the physical examination.  
In their comprehensive multiple case study about the barriers to the diffusion of telemedicine, 
Tanriverdi and Iacono72 found that the burden of learning the technical knowledge of 
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telemedicine creates knowledge barriers inhibiting the diffusion of telemedicine and that 
adopters have to learn “technical know-how and skills themselves through trial-and-error” 
because telemedicine technical know-how is not readily available. Moreover, this type of 
knowledge is insufficient. Champions of telehealth need to acquire new knowledge in technical, 
economic, organizational and behavioral areas because all of these are involved in adopting 
telemedicine systems.  They concluded that a lack of knowledge in one or more of the key areas 
inhibits the appreciation of the value of telehealth applications and becomes a barrier. 

All eight programs responding to the present survey indicated that “how-to” type training had 
been provided for users. One of the program respondents reported that users would have 
benefited from training in “video etiquette” (training in the use of VC for effective interactive 
communications), which none of the programs reported having provided to their users. 
 

6.5 Policy issues  
Ideally, the basis and rationale for telehealth is to overcome distances and increase access to 
information and services.  Such systems are designed to link providers to those who need health 
care services, information and education wherever they are. In practice, seamless service across 
regional borders and institutions is hampered by barriers of licensing, reimbursement, 
credentialing, accreditation and other medico-legal issues and problems which cannot be solved 
by one jurisdiction alone.  The policy and medico-legal literature would suggest that telehealth 
creates more problems than it solves.  Buckner74 raises most of the issues, but from an American 
(U.S.) perspective.  Crolla75 raises similar questions from the point of view of health law in 
Canada.  Blanket legislation or regulation does not exist in the U.S. or Canada to address such 
issues because of the variety of jurisdictions involved. 

All eight programs have addressed the problem of privacy and confidentiality by adopting 
technical measures such as secure lines and soundproof locations.  Program respondents in all 
but one of the programs have employed consent procedures.  No patients actually appear on 
videoconferences in one program, but a consent procedure was in place permitting discussion of 
patient records.   

According to program respondents, licensing of practitioners using telehealth was an issue in 
only two (25%) programs. With one or two exceptions this is because providers are 
teleconsulting to and from locations where they are already licensed to practice, that is, within 
provincial boundaries. The Federation of Medical Licensing Authorities of Canada has consulted 
provincial members on this subject. With the exception of three provinces (British Columbia, 
Nova Scotia, and Quebéc), members of the federation agreed that every province and territory 
will determine what licensure, registration or other requirements are needed of physicians from 
other jurisdictions if they wish to practice telemedicine from elsewhere into their province or 
territory.  As well, every province or territory is to pass a rule binding its own members to the 
proposition that none of them may practice by telemedicine into any other province or territory 
without first satisfying whatever requirement(s) that province or territory may have established.76 

Our survey of telehealth programs reveals that, at the time of responding, three provincial 
ministries of health had agreements in place for reimbursement of medical practitioners  
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providing services within telemedicine networks.  Since that time, more provinces have 
established payment schemes within their schedules and others are in the process of doing so.  

Health care in Canada is delivered through a patchwork of provincial regulations and no 
telehealth system will bridge all the regional differences that presently exist.  But as noted by one 
author,4 the uncertainties about the impact of telehealth represent a “Catch-22” situation.  Some 
governments and associations are reluctant to embrace telehealth practices on a wider scale. Yet, 
unless telehealth is practiced in real-life settings on a broader scale, many outstanding issues will 
remain unsolved.  
  

6.6 Organizational and Human Resource issues 
In his review, Taylor7 found that there is little research that addresses the difficulties involved in 
implementation and installation of telemedicine services, which may in fact require 
reorganization of the existing system.  For example, scheduling VC consultations might interfere 
with the schedules of all those involved.  Users may underestimate the time needed to prepare for 
telehealth sessions.77 As well, telemedicine often does not replicate exactly what was offered in 
the traditional service, but offers a different kind of service and exact comparisons may not be 
possible.  Issues such as who owns the patient records and how they are to be stored are 
emerging as unresolved issues for some programs.   

It has often been stated that telehealth is not about technology but about people and their 
organizations, and impacts on both are often unexpected.  All programs reported both negative 
and positive unexpected results.  While improved communications and teamwork between 
participants and users is one of the positive results reported by telehealth users, disruption of 
schedules, referrals, work flow patterns and decision making are also noted.  

“A major lesson which we have learned is the realization that simple workflow issues can stall the 
implementation of a telemedicine solution for any clinical problem.  If the proposed solution does 
not take into consideration workflow issues, unique to each institution, the resistance from the 
clinical personnel will be tremendous”.78 

The growth of telehealth in Canada has also resulted in new staff positions being created or 
positions being upgraded to assume new telehealth functions, roles and responsibilities. With 
little or no training, a new staff member may be asked to take up a new position using unfamiliar 
technology in a remote or isolated location where a telemedicine primary site has been 
established.  Job descriptions for existing positions often need to be upgraded to include 
unfamiliar tasks, and training is needed. Much is expected of a telehealth site coordinator but 
there are no performance standards relative to the special skills and knowledge needed in the 
practice of any telespecialty. 

Patients are usually satisfied with services provided by telehealth systems. Programs surveyed 
reported that acceptance by patients is high. This is in agreement with several of the studies 
reviewed in the literature, and this is likely to continue in the future, as patients are able to avoid 
the stress and expense of travel.  But, in spite of this high level of satisfaction, 
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“telemedicine projects are not guaranteed success.  Some have failed to meet a real need, failed to 
take account of the constraints imposed by the local organization of health care or failed to 
consider the practices of the relevant staff.  It is also true that apparent success in the pilot phase of 
a project – which by its nature will largely involve enthusiasts – is not an absolute guarantee of 
real success later on.”7 
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7. CONCLUSIONS 
VC telehealth activity in Canada is undergoing rapid growth.  Between them, the 
programs we surveyed represent collectively over 55 years of Canadian telehealth 
experience and cover approximately 150 sites.  Over 2,700 hours of contact time were 
spent in patient-related or distance education sessions, including approximately 1,200 
multipoint sessions.  All the programs surveyed reported some positive results including 
improved communications between colleagues, better access to care, and a high level of 
patient satisfaction. In spite of an impressive level of activity and a number of positive 
outcomes, VC in telehealth still demonstrates the same growing pains associated with 
implementing any new or innovative technology within a health care system. 
 

There is ‘newness’ to this field that is demonstrated in a number of study areas.  Most of 
these issues are not unique to Canada but exist in telehealth installations elsewhere in the 
world. 

• Given the size and population of Canada, the number of VC sites is relatively small, 
even if one includes the two programs that cover entire provinces.  As a consequence, 
the number of patients seen by telemedicine, except in one program, is also very 
small. 

• Establishing systems for patient care using VC technology is feasible, but there is 
little evidence of both the clinical and economic benefits of VC especially related to 
it’s cost effectiveness compared to conventional care. 

• There is evidence of ad hoc planning.  Only 50% of the programs undertook needs 
assessments prior to implementing VC, and five (of eight) programs documented a 
plan.   

• Though the responding programs added 15 new staff positions, of which half were for 
site coordination, there are no nationally approved standards for training and 
education of operators or site coordinators. 

• The availability of project funding was the motivating factor for five programs, 
suggesting that implementation may have been opportunistic rather than part of a 
long-term strategy for health care in the region. 

• Organizational change and medico-legal issues are probably the two areas where VC 
in  telehealth in Canada still faces its greatest challenges.  Though referral patterns 
remain unaffected, telehealth is only partially integrated in the local health care 
system, according to most respondents.   

• Three provinces, two of which have telehealth programs in place, refrained from 
adopting cross border guidelines for telemedicine practice licensing, as developed by 
the Federation of Medical Licensing Authorities of Canada. 

• Reimbursement of practitioners is still an unsolved issue in some of the programs.   

As a result of these issues, VC in telehealth in Canada has a tenuous position within the health 
care system.  At the time of the survey, sustainable long term funding is in place in only two 
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programs.  By comparison to some other countries, there is an important gap in outcomes 
research as reflected in the literature review undertaken for this report.  Although the numbers of 
peer-reviewed telehealth publications are increasing, of 40 primary outcome studies identified in 
the literature search, only two are from Canadian sources.  This may be explained by the fact that 
telehealth in Canada is being implemented to meet the needs of a geographically spread 
population, and not necessarily designed to investigate new research areas.   

There is a paucity of good quality outcome studies in Canada and elsewhere.  Such studies would 
aid decision makers in making appropriate application, site, and system selections.  With new 
technology developments, there is a need to compare the clinical results of the use of different 
models.  On the organizational-change front, there are many examples of applied research which 
are required before VC in telehealth in Canada could be adopted more widely including an 
assessment of economic factors and comparative longer term outcomes. 

Statements provided by the programs regarding lessons learned contributed many useful 
comments.  These may benefit decision makers contemplating the implementation of future 
telehealth VC programs in Canada.  The majority of these comments fit loosely under the 
umbrella of technology (eight responses), with implementation, planning and funding running a 
close second  (six responses). VC technology has been in use for at least 20 years in some form 
or another, and in common usage for education and business for the last 10 years. However, 
based on the comments made by program respondents, it appears that the technology is still in its 
infancy.  In spite of this, all the programs surveyed responded that they are planning to expand.  
Recent advances in VC are seeing newer generations of the technology being introduced, and 
with increasing ease of use, the number of applications and their users are also increasing in most 
of the programs surveyed.  However, decision makers need to pay close attention to technical 
matters and infrastructure requirements as several challenges face health care VC users, 
particularly when sites are remote and personnel have received minimum training.   

The program respondents have all benefited from practical experience gained through 
implementing VC in telehealth and the subject of implementation, planning and sustainability 
was the second most frequently mentioned topic in lessons learned.  Several articles in the 
literature review support the need to pay closer attention to these issues.  While there is no 
standard, ‘cookie-cutter’ approach to guide future development, decision makers and new 
adopters can profit from the experience of program respondents in planning future VC programs. 
In particular, planning for sustainability is vital. 

In spite of implementation, funding and infrastructure problems, VC in telehealth seems well 
suited to Canada’s unique geography and unevenly distributed population, and the results of this 
survey indicate that VC in telehealth in Canada will continue to expand. Its orderly development 
and implementation could benefit from guidelines for planning and implementation.  At the 
human resource and organizational levels, standards or at least guidelines for the development of 
job descriptions, as well as training, could be developed by various user or stakeholder groups.  
Most importantly, on the basis of this survey, VC in telehealth in Canada lacks the sustainability 
that comes from planning strategies and long term program funding. 
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APPENDIX 1:  Survey Consent Form 

Project Description 

This project, initiated by the Canadian Coordinating Office for Health Technology Assessment 
(CCOHTA), is a collaborative assessment of telehealth in Canada with the participation of the Alberta 
Heritage Foundation for Medical Research (AHFMR), the Conseil d’Évaluation des Technologies de la 
Santé du Québec (CÉTS), and the Office of Health and Information Highway (OHIH) at Health Canada.  
The project also involves participation of representatives from provincial and territorial ministries of 
health, telehealth programs across Canada, and experts in the field. 

The general objective of the project is to provide a technology assessment of specific Canadian telehealth 
applications based on program experience.  The project is intended to help decision-makers weigh the 
evidence of the suitability of telehealth applications within the Canadian health care system. The project 
will provide directions for the future by using a retrospective view of what has happened, or not happened 
in telehealth in Canada over the past two decades. 

Eight telehealth programs have been identified for this study based on the listing of Canadian telehealth 
projects by the OHIH and by suggestion of the project advisory panel.  The dimensions selected for the 
initial assessment include the use of videoconferencing for provision of health care at a distance and 
continuing health and medical education.  This study involves completion of a survey by the programs 
designed to address the prevalent issues surrounding videoconferencing under these dimensions. 

The survey consists of four sections: A) Project/Program Specifics, focusing on questions relating to 
timing and scope of videoconferencing applications for telehealth; B) Technology Assessment, focusing 
on technical description, utilization, costs, effectiveness, and user assessment on videoconferencing; C) 
Broad/National Issues, focusing on questions relating to planning, training and education, policy, 
implementation, organizational and human resources issues, access, and ethics, confidentiality and 
privacy issues; and D) Additional Questions.  The survey responses will be synthesized into a report 
format, which will include a contemporary review of the relevant literature and interviews with key 
individuals and stakeholders.  The final report will be published in both official languages.  

Confidentiality 

The responses to the questionnaire/interviews on program data will be used strictly for purposes of the 
present study; only the project researchers identified on the survey above will have access to them. No 
direct reference will be made to individual programs when synthesizing program data. All relevant 
documentation provided by the telehealth programs and other participating individuals/organizations will 
be returned to the parties in question at project completion.  All participating programs will be provided 
with a copy of the published report. 

By signing below you are acknowledging that CCOHTA may use the information obtained from your 
program for the purposes of the present study.   

 

 
Name of Participating Telehealth 
Program 

 Signature of Authorized 
Representative 

 Date 
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APPENDIX 2:  Mail Survey Of Programs 

We invite you to complete this survey of teleconferencing use in key provincial and territorial 
telehealth programs or pilot projects across Canada. The results of this survey will be used to 
assess the impact of the use of videoconferencing applications on health care in Canada. Your 
contribution gained from the experience in your program/project is important to help us gain a 
clear understanding of this growing field. 

We are defining videoconferencing as a form of two-way transmission of voice and video 
between geographically distant sites.  It can be characterized by the technology being used 
(broadband television, store-and-forward); by clinical specialty (e.g., tele-psychiatry, tele-
rehabilitation); or by activity (e.g., tele-consultation).   

If you have any questions regarding this study, please contact Hussein Noorani, Research Officer 
at CCOHTA (613) 226-2553; husseinn@ccohta.ca or Jocelyne Picot, consultant (514) 262-5568; 
jpicot@infotelmed.ca. 

Please complete the questionnaire by July 14, 2000 and return your response and any 
accompanying materials by courier in the Purolator package supplied, addressed to CCOHTA, 
110-955 Green Valley Cr, Ottawa, ON, K1C 3V4. 

Thank you in advance for taking the time to participate in this survey/project. 

Name of the person completing the study 
 
Telephone: 
 
Email address: 
 
What is the best way to contact you? 
 
Videoconferencing project/program: 
Are there any published or unpublished reports on the evaluation of videoconferencing (economic impact, 
clinical outcomes and/or user assessment) for your pilot project or program? 

Yes No 

If Yes, would you be willing to share copies of the reports and include them with your response to this 
survey (please note the confidentiality clause on the attached consent form)?  Yes    No 

** If there is more than one videoconferencing project or program in your province or territory, please 
fill in a different questionnaire for each one. 
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A. Project/Program Specifics 

I.  Timing 

1. Is this a historical or current project, or an ongoing program?  Indicate with X all that apply. 
Historical project: Start date:   If historical, end date:  
Current project: Start date: 
On-going program:  Start date: 

2. Is this project or program the first videoconferencing application to be adopted in your 
region/province/territory?  Yes No  

 
If your answer is No, a) what other videoconferencing project(s) preceded this one and b) When did it 
(they) start? 

 
II.  Scope  

1. What is/are the videoconference application(s) in this project/program? Indicate with X all that apply. 

Consultation 
Patient therapy 
Diagnosis 
Education 
Other, please specify: 

2. Since it was first implemented, has the scope of this project/program changed?  Indicate with X all that 
apply. 

No change 
Extended for a longer period? How much longer? 
Change of status from project to program   
Enlarged to include more sites?  If yes, how many more sites? 
Added more applications?  Which ones?   
Was terminated, reduced or cut back? If yes, what was the reason? 

3. How many sites are linked in this videoconferencing project/program?  
 

Please complete Table 1 below.   
For purposes of this questionnaire, the primary site  is the location where the data transmission originates and/or where the 
patient is located.  There may be more than one primary site.  The secondary site(s) refers to sites receiving data, where the 
consulting health care professional is located.  There may be more than one secondary site. 
 

Table 1: Description of Sites 
Application* Primary Site Secondary Site(s) 

 Location Organization* Location Organization ** 
     

     
     
     
     
     

     
     
     
*  Type of application: choose from consultation, patient therapy, diagnosis, education, or other (please specify) 
* Type of organization: choose from hospital, nursing station, clinic, or other (please specify) 



 41  

B. Technology Assessment 

I. Technical Description 

1. Briefly describe the videoconferencing system in your project/program. 

Vendor: 
Model (if more than one model, please specify): 
Type of configuration: 
Medical device peripherals: 
Other (please specify): 

2. What type of communications network does your project/program currently use? 

Network transmission method: 
Speed: 
Dedicated/switched: 
Other (please specify): 

3. If you are conducting multipoint conferencing, what type of multipoint conferencing system or unit are 
you using?   

Is this system leased or purchased? 
 II.  Utilization 

1. Are levels of usage being monitored (e.g. log of sessions) in your project/program?  
Yes No 

2. How many sessions were held by videoconference between Jan 1999 to Dec 1999 in your 
project/program? 

Table 2: Number of Sessions by Videoconference 

Name of Site Application* #Sessions (Jan-Dec 19999) 

   

   

   

   

   

   

*  Type of application: choose from consultation, patient therapy, diagnosis, education, or other (please specify)  
 
 

3. What is the average duration for one videoconference session? 

4. How many staff members (technical and clinical) does it take to run one videoconference session? 

5. What types (technical, clinical) of staff members are involved in a videoconference session? 

6. How many patients are seen by videoconference on a monthly basis at the primary site? 
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III. Costs 

1. What is the estimated cost of the videoconferencing equipment in your project/program? 

2. What are the monthly average costs for telecommunications associated with videoconferencing? 

3. What are the estimated costs of staff time per session (please include time devoted to preparation and 
logistics)? 

4. How is this project/program funded? 
 
IV. Effectiveness 

1. Has there been any assessment of the videoconferencing project/program?   Yes     No 
If Yes, has there been an impact on the quality of care using videoconferencing? Indicate with X all 
that apply. 

Impact on certainty of diagnosis 
Impact on timing of care 
Impact on utilization of face-to-face assessments 
Impact on other measures of quality of care. Please specify: 

 

V.  User Assessment 

1. Have you assessed your application from the user’s point of view (from the perspective of both 
providers and patients)?   Yes     No 

 
 

C.  Broad National Issues 

 I.  Planning  

1. Has the planning process been documented?   Yes   No 
If so, could you send us a copy of the planning document? Yes No 

2. What was the principal motivation or reason for implementing the current videoconferencing 
project/program?  Indicate with X all that apply. 

Result of needs assessment 
Feasibility study 
Demonstration or pilot project 
Availability of special funding 
Other? Please specify: 

3. In choosing a particular platform or videoconference technology, what were the main considerations?  
Please rate the following items from 1 to 5 in order of importance:  

 (1 very important to 5 not important) 

Communications Infrastructure 
Vendor performance 
Price 
Availability of product on the market at the time 
Cost of communications and operations 
Preferences and experience of users 
Requirements of communities involved 
Applications required 
Interoperability with other systems in place 
Other (please specify): 

4. Do you plan to expand the project in the future?   Yes   No 
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 II.  Training and Education 

1. Was there any training provided for the users of the videoconferencing?   Yes   No 

2. Who provided the training? 

3. Who received the training? 

4. What topics were covered in the training?  Indicate with X all that apply. 

Manipulating the camera and monitor controls    
Troubleshooting 
Communications aspects 
Telecommunications 
Ethics and confidentiality 
Medico-legal issues 
Other aspects (please specify): 

 

III.  Policy 

1. Has licensing of health professionals for telehealth videoconferencing been an issue in your 
project/program?    Yes    No 

2. If Yes, how was this issue resolved? 

3. How are medical practitioners or other health providers reimbursed for services they offer via 
telehealth videoconferencing? 

4. Are there any health professional issues (solved and unsolved), which have arisen out of your 
videoconference project/program?   

5. How were these issues resolved? 
 

 
IV.  Implementation, Organizational and Human Resource Issues 

1. As a consequence of implementing the videoconferencing project/program, were there any unexpected 
positive results? 

What were they? 

Were there any unexpected negative results? 

2. What organizational changes took place as a result of implementing videoconferencing? 

Indicate with X all that apply. 
Changes in organizational structure 
Changes in work flow patterns 
Improved communications between the various sites 
Other (please specify): 

3. Please describe any staffing changes that took place as a result of implementing videoconferencing in 
Table 3 below. 
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Table 3: Staffing Changes 

Position Title 
New position (N) or an 

existing position (E) 

Location  
(primary or secondary 

site) (P or S) 

Major roles for each 
new position* 

    

    

    

    

    

    

    

*  Types of roles: choose from research, evaluation, technical support, coordination, or other (please specify) 
4. Were any existing positions eliminated?  Yes    No 

 If Yes, which ones: 

5. Were there any other human resource impacts as a result of implementing videoconferencing? Indicate 
with X all that apply. 

Additional tasks added to existing positions 
Special training required 
Recruitment challenges 
Retention of staff affected 
Outsourced or contracted out tasks and functions 
Other (please specify): 

6. Do you expect to add new positions or eliminate any existing ones in the future, as a result of the 
videoconferencing project or program? Yes No 

V.  Access 

1. Does the communications infrastructure in your region permit access, now or in the future, to most of 
the areas/communities that need videoconferencing?  Yes    No 

2. How has videoconferencing affected access to health care services in your region?  Indicate with X all 
that apply (where appropriate, please provide quantities over time). 

More in-person patient visits to the primary site 
Fewer patient transfers out of the community 
Less waiting time for patients to see a health care professional 
Changes in referral patterns (please specify): 
Fewer trips taken to the primary site(s) by professionals 
Increase in demand for videoconferencing?     
Decrease in demand for videoconferencing? 

VI. Ethics, Confidentiality, Privacy 

1. Has videoconferencing resulted in any new legislation being introduced to ensure patient privacy and 
confidentiality?   Yes    No 

2. Is there a consent process in place for patients who participate in videoconferencing for health or 
medical purposes?   Yes    No 

3. What measures are in place to ensure that videoconferencing transactions are secure and private? 
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D.  Additional Questions  

1. Have you any further information that you consider relevant to this study that has not been covered by 
this questionnaire?   Yes    No 

2. Please list the lessons (briefly, in point form) learned as a result of your videoconferencing 
project/program. 

3. Could you provide a short list of contacts, telephone numbers and e-mail addresses of key 
individuals/stakeholders who we could interview in reference to your planning process and/or 
telehealth videoconference project or program? 

 

Name Telephone Email Connection to Project 
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APPENDIX 3:  Follow-up Survey of Programs 

A. Background 

Have any new relevant developments happened which could affect our survey since the 
questionnaire was submitted?  If Yes, please provide (briefly, in point form) the relevant 
developments in your program.   Any further supporting materials would be useful especially 
program evaluation data.  We are particularly interested in any new information related to 
effectiveness and/or cost-effectiveness data.  

Have you further evaluated user satisfaction or conducted any patient satisfaction surveys?  If so, 
could you provide us with the results?  

B. Technology Assessment 

II. Utilization 

There have been alternative definitions of the term "videoconference session".  This has 
presented a problem regarding consistency in reporting numbers from one program to another. 
We would like to suggest that one uniform definition be adopted, and that:   

A session is defined as the use of videoconferencing for any type of information 
exchange, regardless of the number of sites involved or the length of the event.  Each 
session involves at a minimum, two sites, and each site may include more than one 
participant. For example: one teleconsultation involving two sites is counted as one 
session. One tele -education session involving 1 sending site and multiple receive sites is 
still one videoconference session 

In light of this definition could you please provide the following response for question 2 on the 
survey under Utilization (data provided from original response). 

Table 2: Number of Sessions by Videoconference 
* Type of application: choose from consultation, patient therapy, diagnosis, education, or other (please specify) 

Site Name Application* 1. Total no. of 
sessions for 
any 12 mth 
period 

2. Of this total, 
how many 
were 2-way 
only? 

3. How many 
involved more 
than 2 sites? 

4. On average, 
how many 
sites were 
involved in 
question 3? 

      

      

      

      

      

      

* Type of application: choose from consultation, patient therapy, diagnosis, education, or other (please specify) 
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III. Costs 

We received a broad range of VC equipment costs from the programs.  For reporting consistency between the study 
programs, we would appreciate more specific cost estimates of VC equipment within your program. 
 
(Program name): 
Question: What is the estimated costs of the videoconferencing equipment in your project/ program? 
Response: data cited 
 
Could you please specify what components are involved in these cost estimates (e.g., VC unit and camera, # of 
peripherals, # of participating sites). 
 
 
C. Broad National Issues 

IV. Implementation  

1. Did your program meet its objectives, or is the program meeting its stated objectives? 

2. All programs indicated that one of their motives for implementing the program was a result of a pilot 
project?  Can we assume that the pilot project was successful? Was it designed to become a permanent 
program?  

VI.  Ethics 
 

1. In addition to the answers you have already provided regarding confidentiality and privacy, are there 
any other ethical issues, which have surfaced in your videoconferencing program?  For example, has 
an ethical code of conduct been adopted in your program?  

 
D. Additional Questions  

1. Can you comment on the degree to which videoconferencing has been integrated in health care in the 
territory, province, or region where your program is situated? How have you determined that 
videoconferencing is or is not integrated in the health care delivery system? 

2. Could you comment (briefly, in point form) on the overall importance of the project with reference to 
the future - health care delivery, decision-making, etc. 
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APPENDIX 4:  Databases Searched and Strategies 

DATABASES LIMITS KEYWORDS 
DIALOG® 
 
MEDLINE® 
HealthSTAR 
EMBASE® 
INSPEC  
Current Contents Search® 
 

 
 
1998+ 
 
 

 
 
telemedicine/de OR telemedicine/ti,ab OR remote 
consultation/de OR remote(w)consultation?/ti,ab OR 
telehealth/ti,ab OR telenursing/ti,ab 
AND 
video-assisted surgery/de OR 
video(w)assisted(w)surger?/ti,ab OR television/de OR 
television?/ti,ab OR videoconferenc?/ti,ab OR 
video(w)conferenc?/ti,ab 
 
Unique references = 234 
 
MEDLINE®: 134 references 
HealthSTAR: 34 references 
EMBASE: 16 references 
INSPEC: 44 references 
Current Contents Search®: 6 references 
 

Cinahl Information 
Systems/Cinahldirect® 
online searches 

1998+ telemedicine/subject OR telehealth/subject OR 
telenursing/subject OR remote consultation/subject OR 
telemedicine/textword OR telehealth/textword OR 
telenursing/textword OR remote consulation/textword 
AND 
television/subject OR teleconferencing/subject OR video-
assisted surgery/textword OR television/textword OR 
videoconference/textword OR videoconferences/textword  
OR videoconferencing/textword = 35 
 
30 unique references  -  (2 duplicated in MEDLINE®; 1 
duplicated in HealthSTAR; 1 duplicated in EMBASE®; 1 
duplicated in INSPEC) 

The Cochrane Collaboration & 
Update Software Ltd. 
 
 
The Cochrane Library, 
Issue 4, 2000 
 
 

 
 
 
 
1998-2000 

telemedicine/MeSH OR remote consultation/MeSH OR 
remote consultation/textword OR telehealth/textword OR 
telenursing/textword  
AND 
video-assisted surgery/MeSH OR videoconference/textword 
OR videoconferences/textword OR (video AND conferenc*) 
OR television/MeSH OR television/textword 
The Cochrane Database of Systematic Reviews= 1 complete 
review; 
The Cochrane Controlled Trials Register = 6 references; 
Health Technology Assessment Database = 1 abstract by 
INAHTA and other healthcare technology assessment 
agencies 

DIALOG® 
 
Canadian Business and Current 
Affairs Fulltext  
 
Canadian Newspapers 

 
2000 

 
telemedicine OR telehealth OR remote(w)consultation?    
AND 
video? 
 
2 items 



 49  

DATABASES LIMITS KEYWORDS 
DIALOG® 
 
Alerts: 
 
Canadian Business and  
  Current Affairs Fulltext  
Canadian Newspapers 
Current Contents Search® 
EMBASE® 
HealthSTAR 
INSPEC 
MEDLINE® 

 
 
 
 
semi-monthly 
 
daily 
weekly 
weekly 
monthly 
weekly 
weekly 

 
 
 
 
telemedicine/de  OR telemedicine/ti,ab  OR remote 
consultation/de OR remote(w)consultation/ti,ab OR 
telehealth/ti,ab OR telehealth/de 
AND 
video-assisted surgery/de OR television/de OR 
video(w)assisted(w)surger?/ti,ab OR televsion/ti,ab OR 
videoconferenc?/ti,ab OR video(w)conferenc?/ti,ab 

Websites of health technology 
assessment and near health 
technology assessment agencies; 
other databases 

 e.g. Alberta Heritage Foundation for Medical Research, 
Finnish Office for Healthcare Technology Assessment 
(FINOHTA); ECRI; University of York NHS Centre for 
Reviews and Dissemination – CRD databases; etc. 
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APPENDIX 5:  Tables of Survey Results 

Table 1:  Timing and History 
 

Is this project the 1st 
VC application in 

your region? 
Program* 

Start date of 
current 
project 

Yes No 

If not the first application, what 
VC projects preceded? 

When did they start? 

A Jan 1999  X 6 previous or concurrent projects: 
various applications.  

Earliest in 1987, 
latest in 1998. 

B Jan 1999 X    

C Mar 1998 X    

D Mar 1998  X A number of previous applications 
under different project management/ 
administration. 

Earliest in 1995. 

E June 1998 X    

F Jan 1999  X Failed VC program.   

G July 1997 X    

H Fall 1998  X Teleradiology project and then a 
demonstration project.  

1970 

Totals 
 

 4 4   

* As per the confidentiality clause on the survey consent form (Appendix 1), no direct reference is made to the individual 
programs when synthesizing program data. 

 
 
Table 2: Scope: VC applications* 
 

 Number of programs using 

VC for this application 

Consultations 8  (all) 

Patient therapy 7 

Diagnosis 7 

Patient and staff tele-education  8  (all) 

Administrative meetings 4 

Medical tele-imaging 1 

Case conferencing 2 

International exchanges 2 

Tele-visitations for patients and families 2 

Other 2 

* More than one response possible 
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Table 3: Changes in Scope 
 

Program Length of 
extension 

Change project 
to program 

If enlarged, how 
many new sites? 

If more applications, 
Which ones? 

Total number of sites 
linked 

A 

 

  from 3 to 6 sites  Business, Judicial, 
Psychological. 

6 

B  X pilot –3 sites – was 
increased to 43 

Dermatology, Emergency, 
Mental Health, 
Orthopedics, Geriatrics, 
Pathology. 

43 

C 2 yrs X 10 sites Cardiology, Pre-op 
anaesthetic assessments 
with integration of digital 
stethoscope. 

14 

D   61 Various. 61 

E  X 4 planned for the year 
2000-2001 

ENT, Psychiatry, 
Dermatology, Dialysis, 
Diabetes education, 
OT/PT, Patient 
conferences, Speech and 
Gerontology. 

Currently 3 sites. (4 
additional sites planned 
for later in the year.) 

F  X 2 Family Visitation, 
Medivacs assessment, 
urgent and emergent care. 

5 

G 9 months   Pediatric surgery and 
Stoma therapy consults, 
Public education and 
therapies. 

8 

H  From a regional 
project to an 
international one.  

  10+ sites, including 
international sites, 
depending on topic of 
session. 

Totals  4 pilot projects 
became 
programs. 

6 programs increased 
the number of sites.  

 ≈150 sites 
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Table 4: Technical Description 

Program Costs/VC system 
(C$) 

Components 

A 25,000 VC unit; Patient exam cameras; (Store-and-forward software in 2/3 sites; 
Otoscope in one site). 

B 65,000 Telehealth cart- Video monitor high resolution; Computer CPU/ 
Keyboard/Trackball/ Modem External; Camcorder; Microphone shure; 
Audio/video equipment; Keyboard drawer; VCR unit; Ink Jet printer; 
Desktop light box; Headset telephone 

C 30,000 VC unit (ISDN/SW 56 capability); Document camera 

D 80,000 2 Monitors; Code converter; VCR; Camera; Document camera; PC Pentium 
3; PC/Monitor Stand; Auxiliary microphone and stand; Training; ISDN 
Lines (3); 3-year warranty. 

E 130,000 Telehealth workstation; main camera; CPU; UPS; Isolation transformer; 
FRAD; high gain modem; Keyboard; Microphone; Document camera; 
Patient camera; Otoscope; Dermascope; Ophthalmoscope; Mobile cart; X-
ray viewer; Scanner. 

F 250,000 Mobile workstation; Stethoscope; Otoscope; Laryngoscope; Dermascope; 
X-ray scanner; Patient camera; 3-weeks training; One-year warranty.  

G 187,500 PC-based workstation; Document camera; Dermascope; Patient camera; 
Laptop computer/connection; additional audio equipment; (radiology 
scanner in 50% of sites; radiology viewer at 25% of sites). 

H 50,000 VC unit; various add-ons including converter, PC, Slide projector. 

Totals 817,500 

Mean 102,187 

 

 
Table 5: Annual Program Utilization (2 sites connected) 

Program   (n=7)* # Patient-Related Sessions # Education Sessions # Other Sessions 

A 201 88 78 

B 400 0 100 

C 417 0 - 

E 408 92 19 

F 27 2 4 

G 107 55 - 

H 0 0 - 

Totals 1,560 237  

Mean 223 34  
* Program D did not report the utilization data by number of sites.  Based on six-month reported data from 50% of 

participating projects, the annual number of sessions for Program D were: 904 patient-related sessions, 384 education 
sessions, and 508 sessions classified as ‘other’.
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Table 6: Annual Program Utilization (more than 2 sites connected) 

 

# Sites Program 

(n=7)* 

# Patient-
Related 
Sessions 

# Education 
Sessions 

# Other 
Sessions Patient-

Related 
Education Other 

A 19 0 - 3 0 - 

B 10 1,031 232 3 7 7 

C 0 24 - - 6 - 

E 0 33 12 - 3 3 

F 0 2 7 - 3 3 

G 0 81 - - 3.5 - 

H 0 20 - - 3.5 - 

Totals 29 1,191   26  

Mean 4 170   4  

Total number 
of sessions 

(Tables 5 & 6) 

 

1,589 1,428     

Total Mean 227 204     
* Program D did not report the utilization data by number of sites.  Based on six-month reported data from 50% of 

participating projects, the annual number of sessions for Program D were: 904 patient-related sessions, 384 education 
sessions, and 508 sessions classified as ‘other’. 

 

Table 7: Planning and Motivation for Implementing the Current Project * 
 

Project or program adopted as a result of: Yes 

Documented plan? 5 

Result of needs assessment? 4 

Feasibility study? 5 

Successful demonstration or pilot project? 8  (All) 

Availability of special funding? 5 
* More than one response possible. 
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Table 8: Main considerations for choosing a particular platform or technology 
 

Consideration Number of responses  
(of a possible total of 8) 

Average 
 score 

Available product 7 1.8 

Communications infrastructure 4 2 

Application required 7 2.1 

Price 4 2.5 

Interoperability 7 2.67 

Community requirements 5 2.8 

Vendor 5 2.8 

User preference 4 4 

Cost of operations, telecommunications 4 4.25 

Other: (ease of use) 1 - 

Other: (result of RFP) 1 - 
 
 
 
Table 9: Topics covered in training * 
 

Topic Number of responses 

Manipulating the camera and monitor controls 8 (all) 

Trouble-shooting the equipment 7 

Communications aspects 8 (all) 

Telecommunications 6 
Ethics and confidentiality 6 

Medico-legal issues 5 

Other: use of peripherals 2 
* More than one response possible 
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Table 10: Positive and Negative Results  
 

Program Did the program meet 
its objectives? 

Positive results Negative results 

A Yes Rapid growth; embracement of technology by 
non-technical people; diversification of 
applications; more children able to avail 
themselves of the program as there was no travel 
required. 

No 

B Yes. Based on favorable 
results from an initial 3-
site pilot project, 
program was expanded 
to provincial 
implementation. 

 Workload on site 
coordinator increased 
with more applications. 

C Yes. Improved collegiality among rural physicians; 
dialogue between primary care physicians, 
internists and other specialists regarding best 
practices for regional referrals leading to 
development of regional referral strategies and 
more cohesive care for patients. 

No 

D No response. Not unexpected but VC has reduced staff travel 
requirements. 

Not unexpected but 
telehealth has increased 
workload for some 
individuals. 

E Yes, are on target and in 
the process of 
expanding. 

95-98% of patients said “I’m so glad I didn’t 
have to travel”. More timely booking for further 
tests. 

Ongoing 
telecommunication 
problems; very labor 
intensive system – large 
room for errors. 

F We are meeting our 
objectives, but were 
hampered by 
telecommunications 
issues and human 
resources. 

Client satisfaction and access to never before 
services. 

Lack of medical 
practitioner support. 

G Yes Consultations with specialists in other 
provinces; education sessions to other locations 
outside region;  
Grand rounds for medical students; 
administrative meetings; enhanced service to the 
general public. 

The equipment costs 
were greater than 
anticipated. 

H The present program 
grew out of an earlier 
pilot project, for which 
the objectives of the 
educational component 
were met.  The present 
program is meeting its 
stated objectives. 

 

Some positive outcomes but overall not as 
enthusiastic as hoped for initially. 

Yes – little or no 
teleradiology, 
compared to previous 
project.   
 

Very little request for 
teleconsultation. 
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Table 11: Organizational Changes* 

Changes in: Number of 
programs 

Other changes 

Structure 2  

Work flow 3  

Improved communications between sites 8 (all)  

Other aspects 4 Sites provided a site coordinator from existing 
resources. 

Benefits vary from one health authority to another. 

Waiting lists for specialists at remote sites have 
decreased (but not sure why). 

An implementation committee consisting of reps 
from the provincial department of health manages 
the network. 

• More than one response possible. 

Table 12:  Staffing Changes * 

 

Number of 
programs 

responding to 
question 

Total number of positions full or part time 

New positions created  7 15 

Existing positions transformed 1 1 

Positions eliminated 7 None reported 

Telehealth or site coordination 7 7 

Medical Director 1 1 

Directing, managing, team leading 4 6 

Evaluation, needs assessment and 
research 

4 6 

Technical support 3 4 

Planning, fund raising, promotion, 
market development, training 

4 4 

Other: patient assistance, scheduling 2 2 
* One program reported that the number of new positions created is not known 

Table 13: Human Resource Impacts 

 Number of programs reporting 

Additional tasks added to existing positions 8 

Special training required 7 

Recruitment challenges 4 

Staff retention affected 2 

Outsourcing or contracting out  4 

Planning to add new positions in the future 
 

6 

* More than one response possible. 
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Table 14: Impact on Access to Health Care Services* 
 

 Yes No, uncertain, or very 
small impact 

Does the communication infrastructure permit access to most 
communities that need VC in your province or territory 

6 2 

Fewer patient transfers 6 1 

Less wait time to see a health care professional 6  

Fewer trips taken to the primary site by professionals 4  

Increase in demand for VC 7 1 

Other: changes in referral patterns 1  

More in-person patient visits  2  
* More than one response possible 

 

Table 15: Ethics, Confidentiality, and Privacy* 
 

 Yes No In process 

New legislation introduced  8  

Informed consent process in place 7   

Security measures such as encryption, scrambling, coding or other means 6 2  

Closed, private network 2   

Rooms privatized and/or sound-proofed 3   

Staff briefing on confidentiality and privacy 1   

Privacy impact assessment undertaken  1  

Ethics code adopted or guidelines developed 3 2 3 

Have any ethical issues surfaced? 1   
* More than one response possible. 
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Table 16: Lessons Learned * 
Topic Comment(s) reported by programs 

Practitioner and professional 
issues 

The technology facilitated the dissolution of some practice barriers. 

Acceptance of the technology is not restricted to specialty. 

Physicians must be fairly compensated for services. 

Needs for a telehealth licensing solution for cross-jurisdiction. 

For educational conference sessions, subjects chosen must be of interest to a      

  majority of participants. 

Technology  Technology is the least important aspect when developing applications. 

Technology must be seamless. 

A telehealth platform that can support a range of bandwidths is advantageous.   

Easy connectivity is critical. 

The most useful and versatile peripheral accessory is the patient camera. 

Ensure that the vendor has a good understanding of the telehealth concept and is not just 
conversant with the concept of video conferencing. 

Ensure the equipment has IP capabilities. 

Lessons learned included the need to pay attention to technical matters such as sound 
quality and image quality. 

Staffing and Training Overall coordination is necessary. 

Selection of site coordinators is critical to the success of the project. 

The telehealth system must be managed by the users and not treated as a service provided 
to the users 

Access Distance is not a barrier to access. 

Most consultations can be accomplished through telemedicine. 

Telehealth facilitates the delivery of quality health care to remote locations, in a manner 
satisfactory to patients, providers, and specialists. 

Technology is a bridge linking remote centers to tertiary care centers for education. 

Implementation, planning, 
funding 

Communication to all sites vital to success. 

Telemedicine program must be driven by needs identified by remote communities. 

Implementation must be planned and phased. 

Involve as many of the eventual operators and users as possible in the development of the 
functional programming, equipment and vendor evaluation and selection (we did). 

Make sure the project is well funded. 

Planning is required for successful continuation of a project. 

Patient satisfaction and issues ‘One-stop’ scheduling was appreciated by patients. 

Telehealth facilitates the delivery of quality health care, in a manner satisfactory to patients. 

Patients very accepting and comfortable with service. 

It is difficult to see new patients via VC. 

The average patient does not reach the desired comfort level prior to the third visit. 

Scheduling and timing Tele-consultations generally take longer than face-to-face consultations. 

Most videoconferences take longer (an additional 5 minutes) than regular office visits. 

A number of lessons learned were brought out in the evaluation report including the need 
for additional time needed to organize telemedicine meetings. 

* Responses based on comments from six programs.  Two programs did not report any lessons learned. 
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Table 17: Degree to which program is integrated into the health care delivery system 

Program  

A The basic technology and service delivery model created within the project has been validated as an 
effective mechanism for improved primary healthcare and health education services to rural and remote 
communities. 

B VC is most successful in the regions that have a clinical champion willing and eager to use the service. 

C Data indicates that in 1998-1999, 2.1% and 3.2% of the respective populations of two towns were 
assessed through telemedicine. Had the denominator been the total number of patients referred to a 
specialist (data not available), we believe the percentage would have been much higher – a good proxy 
for the acceptance of telemedicine. 

D Integration is slowly taking place.  It has become a major means of delivery for telemental health and 
the geriatric and rehabilitation programs are becoming more integrated. 

E Telehealth has become a tool to provide greater access to health and social services.  It is not a separate 
program but merely augments services already provided. 

F We have not integrated VC into our health care system to the degree that it should be as we have other    
issues such as:  

A network that was not developed for telehealth and does not meet our needs. 

Funding, we require additional funding from outside agencies in order to move ahead with our program. 

Human resources is always a challenge in the north.  

Upgrading individuals at their skill level to the desired skill level is always an issue. 

Support from local physicians for the program, need to meet the “what’s in it for me”.  

G Telehealth has been integrated into specific areas of health care in [our province] – that is, those 
applications for which we are using telehealth.   

In some rural communities, integration is better than in other communities. 

H By any measure, VC is definitely not integrated in the local health care system.   

Partly as a result of the efforts put into the pilot project and the international network developed since 
then, an inter-campus tele-education network is being put in place. 
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Table 18: Overall Importance of the Project or Program 
Program Response 

A The model has had a positive impact on the delivery of primary healthcare services in pilot communities, 
accomplished through enhanced access to remote consultation and store and forward teleconsultation services, 
opportunities for medical education and professional development, access to information and enhanced 
communications between sites. 

Model has shown that distance delivery is a viable approach that will be well received by the healthcare 
community and the community at large. 

Network has shown that the technology and service models are viable and effective.  New policy decisions are 
needed to re-allocate resources to allow systems to be deployed on a wider scale, and deal with physician 
reimbursement. 

B Undertaking a program review of telehealth to position it and ensure the proper clinical integration and priorities 
are managed to provide the best return on the investment and promote appropriate growth.  

C Telemedicine provides a means of deploying limited medical resources to under-serviced communities – potential 
impact on visiting specialist programs, travel grants, ‘travelling’ clinics. 

Faster, easier access to specialty care can improve health outcomes. 

Provides opportunity to develop partnerships between medical facilities within a region. 

Allows specialists and family physicians to develop treatment plans involving referral process (when  to have 
teleconsultations with specialist and/or follow-up with family doctor) for patients within each region. 

D Program providers improved access to health care, improved communication for providers, contributed to 
efficiencies in health care delivery. 

E We are in the process of expanding to 4 more sites by fiscal year end and are on target. 

[To become a permanent program] was the plan and it was successful.  The pilot was from June 1, 
1998 to May 31, 1999 and we have expanded to 5 more clinical scheduled services and 6 ad hoc service trials as 
well as more non-clinical services. 

F Improve access to health services and related social services (access to southern specialists). 

Improve timely/quality of care. 

Facilitate expansion of services. 

Facilitate professional support/continuing education. 

Improve communication among health care providers/among communities.Diagnose/treat/rehab more people in 
their communities. 

Increased support in emergency/triage situations. 

Increase access to broader range of practitioners/programs. 

Access to secondary and tertiary specialists. 

Reduce travel costs and provide more cost effective services. 

Reduced isolationism of practitioners. 

Ongoing training/education and enhance program administration. 

G Telehealth has become an effective and crucial tool for delivery of health care in participating rural health districts, 
and will likely be an important part of health care in the future. 

H This project has helped us maintain an interest and a focus in international developments, permitting us to 
exchange valuable information with medical colleagues around the world and avoiding to re-invent the wheel.  

Through the experience of the project we are redesigning the technological system and implementing a new way 
of exchanging information within the hospital and outside it. 

We are focusing our efforts on educational applications now rather than on clinical applications as it is felt to be 
useful for our teaching vocation and feasible currently. More implication towards clinical services will be 
developed progressively as the peripheral hospitals will express needs and obtain the funding for equipment. A 
provincial strategy to address organizational issues, reimbursement, and funding sources for telehealth activities 
should clearly allow more clinical activities in the future. 
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APPENDIX 6:  Details of the Literature Review Findings 

Patient Care (Evidence Table 1, Appendix 7)  

Mental Health 

Eight studies in mental health were for psychiatric consultations (seven studies for adult 
psychiatry and one study for child psychiatry), and one study for neuropsychological assessment 
of individuals with substance abuse.19,22,24-30 By country of origin, two studies were from 
Australia, two from Canada, one from Finland, two from the United Kingdom, and two from the 
United States. Only two studies had some form of randomization (one randomized controlled 
trial (RCT) in child psychiatry, and one study having random patient selection).  Sample sizes 
were ≤ 50 (six studies), and ≥ 90 (three studies).  Four studies (44%) had undertaken some form 
of economic (cost comparison) analyses between the two modes of health care delivery 
(telconsultation and FTF consultation). 

Eight studies (89%) used ISDN line connections for telecommunications (128 kbps-384 kbps), 
and one study used a dedicated fixed circuit network (half T1 at 768 kbps).  In four studies, the 
distance for VC transmission between the primary site(s) and the secondary site was over 200 
km. 

No significant differences were observed in terms of outcome measures, technical quality and 
patient satisfaction between teleconsultation and FTF care. Contradictory results, however, were 
reported between studies in terms of physician preferences19,22 and duration of consultation,25,27 
with teleconsultation compared to FTF care. 

Four studies (44%) had undertaken a cost comparison analysis between teleconsultation and 
FTF.  Three studies reported cost savings via teleconsultation based on current utilization rates 
(based on the study sample size).  The study by Doze et al22of telepsychiatry within Alberta, 
however, reported teleconsultation to be more costly then FTF care with current utilization 
patterns; the utilization numbers would have to quadruple for telepsychiatry to demonstrate cost 
savings within the linked sites covered by the project 

Dermatology 

Six reports of five studies were identified describing dermatology applications.31-36 Two reports 
(33%) reported results of a multi-centre teledermatology trial undertaken in the United Kingdom 
(UK trial).33,36 The remaining studies were from Finland (one study) and the United States (three 
studies).  Two studies (33%) had undertaken some form of economic analyses between 
teleconsultation and FTF care: Phase 3 of the UK trial36 involved a ‘cost-benefit’ analysis and a 
Finnish study by Laminnen et al31involved a cost comparison analysis. 

The UK trial was a RCT conducted in three phases: phase 1 and phase 2 assessed the diagnostic 
accuracy and clinical management strategies of teleconsultation via VC compared to FTF care,33 
and phase 3 was an economic evaluation.36 Two hospital dermatology departments and two primary 
health centres were involved in phase 1 and phase 2 of the UK trial; two hospital departments and 
four centres, on the other hand, took part in phase 3 of the trial.  The UK trial enrolled more than 
200 general practice patients.    



 62  

The four other studies primarily represented demonstration and feasibility studies.  One of these 
studies was a single-blind study to assess the diagnostic agreement (between two dermatologists) 
between teleconsultation and FTF care.32 Sample sizes within these four studies were ≤ 60 with a 
mean value of 37 participants.   

Basic rate ISDN lines at 128 kbps connected the VC units in the UK trial. The study by 
Lamminen et al31 also used ISDN line connections for telecommunications at 128 kbps, and two 
other studies used a dedicated fixed circuit network (T1 line). The report of the study by 
Perednia et al34 did not provide transmission rates. 

No major differences were found in the reported clinical outcomes of teleconsultation compared 
to FTF care.  Teledermatology, however, was more expensive than FTF care in both the UK trial 
and the Finnish study reviewed for this report.31,36 The costs of teledermatology were found to be 
dependent on patient travel time and costs associated with hospitalization including cost of 
equipment and physician time.  In other words, if the traveling distances for patients were 
greater, teleconsultation would be a cost effective alternative to conventional care.  The 
economic benefits of health professional education, however, were difficult to quantify but the 
findings from the UK trial report that education of general practitioners in joint consultations 
could reduce the number of referrals to dermatology services.36 

Other Clinical Applications  

Eight primary studies have compared the provision of patient care FTF with care using VC 
technologies in other clinical disciplines.37-44 These include two for orthopaedics, one for 
otolaryngology, one for ophthalmology, one for oncology, one for paediatrics, one for 
emergency medicine, and one study involving multiple applications.  The latter two studies were 
a part of a recently completed Cochrane systematic review to assess the effects on professional 
practice and health care outcomes of telemedicine compared to FTF care.2 The Cochrane review 
involved seven trials, five of which were concerned with the provision of home care or patient 
self-monitoring of chronic disease and thus were not considered for this report.2Of the eight 
primary studies included in this report, three studies were from Finland, three from the United 
States, and two from the United Kingdom. Only three studies had some form of randomization 
(two RCTs in orthopaedics and emergency medicine respectively, and one pilot study having 
random patient selection).  Other study designs were one case-control study for glaucoma use 
and one program cost analysis, and the remaining studies were primarily demonstration and 
feasibility studies rather than full-scale trials. Sample sizes were ≤ 50 (four non-randomized 
studies) and >100 (three randomized studies and one cost analysis).  

Five studies (63%) used ISDN line connections for telecommunications (128-384 kbps) and one 
study (RCT for emergency medicine) used a “pre-existing digital circuit” at 1.5 Mbps.  The two 
remaining studies did not specify the transmission rates.39,42 The distance range for VC 
transmission between the primary site(s) and the secondary site was over 25-160 km (4 studies). 

No significant differences were observed in terms of diagnostic quality, and effectiveness 
measures in general, between teleconsultation and FTF care.  Technical quality was reported to 
be poorer at the primary site as compared to a secondary site (university-based eye clinic) in a 
case-control study of glaucoma patients.44  



 63  

Only one study (on oncology services in the United Kingdom) reported a cost comparison 
between teleconsulation and FTF care.39 Teleconsultation was reported to be more costly then 
FTF care(C$1,240 versus C$230, respectively).  These estimates, however, are based on a low 
annual utilization rate for teleconsultation compared to FTF care (103 patients seen in 
telemedicine clinics compared to 2,400 patients seen via FTF care) and do not account for patient 
travel costs.39   

Education and Training (Evidence Table 2, Appendix 7)  
Six outcome studies were categorized which used VC for education and training as the primary 
purpose and VC was not linked to direct patient care.45-50 By type of application, these include 
two studies for surgical teaching, one for psychiatry, one for pathology, one for respiratory 
rehabilitation, and one for community health education.  By country of origin, these studies 
represent Norway, Austria, United Kingdom and Japan (two studies).  One multi-centre study 
involved six university hospitals in four European countries (Switzerland, Belgium, Germany, 
and France). 

The studies in general, albeit limited by their small number and sample size, report the 
usefulness of distance education by VC especially with respect to surgical training.45,47 The 
reported findings from these studies demonstrate, however, that teleconsultation for educational 
purposes is at the early phase of development.  

User Satisfaction/Communication Patterns (Evidence Table 3, Appendix 7)  

Eleven primary studies were identified for this review, which examined as primary outcome 
measures patients’ levels of satisfaction with teleconsultation compared to FTF consultation 
(seven studies), the effects on health professionals of teleconsultation (two studies), and 
communication patterns (two studies).51-61 A recently published secondary review by Mair and 
Whitten of studies conducted worldwide and published between 1966 and 1998 of patient 
satisfaction with telemedicine was also retrieved.62 Five of the above primary studies published 
in 199852,55-57,59 were included in the above review by Mair and Whitten. The current report also 
included two subsequently published primary studies on user satisfaction with teleconsultation 
with psychiatry,58 and surgery51 respectively.Mair and Whitten identified 32 studies in their 
review.62 These studies examined VC use in diverse contexts ranging from specialist 
consultations to home nursing.  About 50% of the reported studies dealing with VC use are for 
psychiatry (10 studies) and dermatology (five studies).  As reflected in their small sample sizes 
and trial design, many of these represented demonstration and feasibility studies rather than full-
scale trials.  In terms of methodologies used, 26 studies used simple survey instruments, five did 
not specify the exact methods, and one used qualitative methods. Only one study was a RCT (see 
above), in two other studies patients were randomly selected, and one was a case-control study. 
In the remaining 28 studies selection criteria were not specified or participants represented 
consecutive referrals, convenience samples, or volunteers.All studies reported good levels of 
patient satisfaction with teleconsultation.  High levels of patient satisfaction have also been borne 
out by the two additional studies above included in this report.51,58 The review by Mair and 
Whitten reveals both methodological deficiencies with the published research to date, and a 
paucity of data examining patients’ perceptions or the effects of teleconsultation on the 
interaction between providers and clients.62  
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Even less evaluation has been undertaken to assess the impact of VC use (or telemedicine in 
general) on health professionals.  Two studies in this report examined the effects of 
teleconsultation on health professionals.53,60 The study by Olver and Selva Nayagam,60consisting 
of 20 health professionals in Australia, reported high levels of provider satisfaction with reported 
benefits including better support of isolated physicians, decreased travel time, and enhanced 
education and peer review.  Perceived reported difficulties include technical problems, the 
impersonal nature of the interaction, and lack of reimbursement for the teleconsultation.60 
Technical problems are also reported by health professionals as one of the disadvantages of 
teleconsultation, in a study by Gelber and Alexander53on the impact of VC use on child and 
adolescent mental health.  As with studies reviewed by Mair and Whitten on patient 
satisfaction,62 these studies suffered from methodological problems including small sample size. 

Two studies included in this report examined communication patterns between teleconsultation 
and FTF consultation.  The study by Holtan54 was a qualitative study of 35 patient experiences 
with teleconsultations in Northern Norway.  Although the study patients reported VC 
consultation to restrict personal contact compared to FTF consultation, the authors suggest that 
the social situation and not the video-communication per se was of concern to the subjects.  
Communication patterns have further been explored by Street et al61 in a study on verbal content 
in teleconsultations. The findings by Street et al61 reflect the dominant role taken by health 
professionals in various communication aspects, lack of group interaction, and the “passive” 
nature of interaction by patients in teleconsultations.   
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APPENDIX 7:  Tables of Literature Review Results 

Evidence Table 1: Patient Care  

MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Elford 
200019 
 
 

Assessment of 
the utility of a 
child 
telepsychiatry 
program. 

RCT.  
 
Subjects in the 
first group were 
initially assessed 
by a psychiatrist 
using VC and then 
by a different 
psychiatrist FTF.  
The order of the 
assessments was 
reversed for the 
second group.   
 
One of five 
participating 
psychiatrists was 
randomly assigned 
to each 
assessment. An 
independent 
evaluator was 
used for 
interpretation of 
the findings. 
 
Questionnaire 
design. 
 

PC-based VC workstation 
at each site with H.320-
compatible VC software, a 
43 cm SVGA monitor, a 
remotely controlled 
camera, with pan, tilt and 
zoom functions, attached 
to the top of the monitor, 
and a unidirectional 
microphone and speaker.   
 
Configured for a full-
screen video image of the 
psychiatrist. Extra 
microphones were used in 
the patient’s room. 
 
Three ISDN lines from the 
psychiatrist’s room 
connected to the public 
utility switching centre and 
then returned to the 
patient’s room along six  
SW-56 digital lines. 
 

Canada 
Two rooms in a 
child health centre in 
Newfoundland. 
 
23 patients with a 
mean age of 9 years. 
 
Five Canadian-
certified child 
psychiatrists (with a 
mean number of 
years in practice of 5 
years). 

None In 22 cases (96%), the diagnosis 
and treatment recommendations 
made via VC were the same as 
those made FTF. The psychiatrists 
stated that VC assessments were 
an adequate alternative to FTF and 
did not interfere with diagnosis. 
However, the responses from the 
psychiatrist satisfaction 
questionnaire showed that they 
preferred FTF assessments.  
 
No significant difference was 
found in the patients’ or parents’ 
satisfaction responses after the two 
types of assessment. The majority 
of children (82%) ‘liked’ using the 
telepsychiatry system and six 
(26%) preferred it to FTF. Most 
parents (91%) indicated that they 
would prefer to use VC than to 
travel a long distance to see a 
psychiatrist FTF. 
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MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Kennedy 
200024 
 
 
 

Evaluation of a 
pilot psychiatric 
service through 
the use of VC. 

Pilot 
(retrospective) 
study. 
 
Log of VC usage 
(time, purpose, 
sites, individuals 
involved). 
 
Questionnaire/ 
Outcome Scale. 
Data obtained 
from government 
sources. 
 

Two VC units (no specifics 
provided). 
 
Transmission rate by one 
ISDN line. 

Australia 
A regional centre to 
a local hospital in a 
rural community 
200 km away in 
southern 
Queensland. 
 
124 subjects within 
the study area 
having a mental 
health problem/ 
disorder. 

The average cost per 
consultation was 
AUS $145 for VC, 
$162 for a visiting 
private psychiatrist 
and $326 for the 
visiting public mental 
health team.  
 
A combination of VC 
and visiting private 
psychiatry services 
was estimated to cost 
AUS $307 per 
consultation. 
 
(C$ ≈ 1.25 AUS $)  
 

Only 32 subjects used VC to 
receive mental health services. 
 
VC equipment usage in the study 
area for mental health services was 
82 hours over a two-year period: 
49% was for clinical activity, 38% 
for educational programmes, and 
13% for administration meetings. 
The total usage of the equipment 
was 259 hours. 
 
Preliminary results did not show 
any significant improvements in 
well-being or quality of life, 
although the study time span was 
relatively short. Most subjects 
found that VC with a psychiatrist 
moderately or greatly helped them 
in managing their treatment, with 
98% of them preferring to be 
offered VC in combination with 
local services.  
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MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Kirkwood 
200025 

Neuropsycholog
ical assessment 
of individuals 
with a history of 
alcohol abuse 
comparing VC 
to FTF 
consultations. 

The participants 
completed FTF 
and VC 
assessments on the 
same day, 
administered by 
the same 
individual. Half 
the subjects were 
given FTF 
assessments first 
and half were 
given the VC 
assessments first. 
 
Satisfaction 
questionnaire for 
both mediums 
(10-point scale). 
 
 

Two desktop VC units 
(VC7000, British Telecom) 
connected by ISDN at 128 
kbps and a document 
imager. 
 
 

United Kingdom 
A clinical 
psychology 
department to a 
building approx. 10 
km away. 
 
27 subjects (mean 
age of 46 years) 
with a mean history 
of alcohol abuse of 
15 years. 
 

None Consultations by VC were 
significantly longer (mean 41 min) 
than FTF sessions (mean 33 min). 
 
For most of the outcome measures, 
cognitive assessment via VC 
produced similar results to FTF 
assessment. 
 
Most participants expressed high 
overall satisfaction with the 
teleconsultation (mean rating 8.2). 
 
The average ratings for the sound 
quality and visual quality of the 
VC equipment were high (means 
7.6 & 7.9, respectively). 
 
 

Mielonen 
200026 

Assess the costs 
of psychiatric 
inpatient care-
planning 
consultations to 
remote areas 
using VC, 
instead of   
hospital FTF 
consultations. 

Collection of cost 
and utilization 
data within the 
department of 
psychiatry. 
 
Satisfaction 
Questionnaire. 
(User/Provider) 

VC equipment (VCS 
H.320 roll-about unit, 
Videra) consisted of a 
video codec and monitor, 
an adjustable camera and 
an audio unit with echo 
suppression.  
 
The connection was via 
three ISDN lines. 
 

Finland 
University Hospital 
to two primary-care 
centres, 220 km and 
160 km away. 
 
124 patients, 
relatives and health-
care personnel (14 
VC sessions 
compared to 20 
FTF). 
 
 

At a workload of 20 
patients per year, the 
cost of VC was 
FM2510 per patient; 
the cost FTF was 
FM4750 per patient.  
 
At 50 case 
consultations per 
year, a remote 
municipality would 
save about FM 
117,000. 
 
(C$ ≈ 4.22 FM) 
 

Of the respondents (90% response 
rate), 90% were satisfied with the 
quality of the VC communication. 
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MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Doze 
199922 
 
 
 

Evaluation of a 
telepsychiatry 
pilot project. 

Pilot study. 
 
Questionnaires/ 
Interviews 
administered to 
patients, service 
providers, and 
psychiatric 
consultants. 

Dial-up VC. The primary 
and secondary sites were 
each equipped with a dual-
monitor VC system 
(Radiance R87950). 
 
All sites had an ISDN 
multiplexor unit. The 
camera at each site was 
fitted with a zoom lens. 
The base site was also 
equipped with a VHS 
video-recorder and a 
document camera.  
 
All consultations were 
conducted at a bandwidth 
of 336 or 384 kbps. 
 

Canada 
A psychiatric 
hospital with mental 
health clinics in five 
general hospitals in 
Alberta, 80-214 km 
away. 
 
90 patients (109 
consultations) with 
age range of 41-64 
years.  
 

At 396 consultations 
per year the service 
cost the same as 
providing a travelling 
psychiatrist ($610 per 
consultation); with 
more consultations, 
telepsychiatry was 
less expensive. 

Health professionals and patients 
considered the technology easy to 
use, and the quality of the sound 
and picture was adequate.  
 
Survey data suggested acceptance 
and satisfaction on the part of 
patients, service providers and 
psychiatric consultants. 
 
 

Zaylor 
199927 

Compare 
clinical 
outcomes of 
patients seen by 
VC and those 
seen FTF to 
determine 
whether VC 
reduced the 
quality of 
psychiatric care. 

Retrospective 
(two-year) chart 
review. 
Biopsychological 
scale. 

PC-based VC equipment 
running at 128 kbps. 

United States 
An outpatient clinic 
to a telepsychiatric 
clinic in Kansas city. 
 
49 patients with 
either major 
depression or 
schizoaffective 
disorder. 

None No significant difference was 
found in the percentage change in 
clinical outcomes as measured by 
the Global Assessment of 
Functioning scores between the 
two groups.  
 
Patients seen by VC had a greater 
attendance rate and follow-up 
visits took less than half the time 
compared with FTF visits. 
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MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Ball 199828 Assess cognitive 
function in the 
elderly using 
VC. 

Feasibility study.  
 
Structured inter-
view (the 
CAMCOG test) 
by VC and FTF, 
by an investigator 
blind to the results 
of the test in the 
other mode. 
Reassessments 
were carried out 
within one week 
of the initial 
assessment. 

VC equipment was based 
on PC units (PictureTel) 
connected by ISDN 128 
kbps. 

United Kingdom 
Two sites within an 
inner-city old-age 
psychiatric service. 
 
8 subjects with a 
mean age of 73 
years. 

None 11 subjects were initially involved 
in the study and eight completed 
both modes.  
 
The number of patients in this 
study is very small but the results 
suggest the feasibility of using the 
cognitive impairment test over a 
VC system without major 
modification.  

Ruskin 
199829 

Examine the 
reliability of 
psychiatric 
diagnoses. 

Randomized study 
 
Structured clinical 
interview. Two 
trained 
interviewers each 
interviewed the 
same study 
subjects. 
Interater reliability 
(kappa analysis) 
was calculated for 
the four most 
common 
diagnoses: major 
depression, 
bipolar disorder, 
panic disorder, 
and alcohol 
dependence. 
 

Two VC units (Omega 
Flex Plus, VSI) were used. 
The video input system 
included an analog video 
camera with scanning and 
zoom functions.The 
camera at the primary site 
contained three chips for 
greater video acuity, while 
the camera at the 
secondary site had only 
one chip. 
 
Video output utilized a 27-
inch colour monitor. The 
audio input-output system 
included high-quality 
desktop microphones and 
integrated speaker 
monitors. 
 
 

United States 
Different offices 
within a mental 
health clinic in 
Maryland. 
30 psychiatric 
inpatients.  
 
(15 subjects 
randomly assigned 
to two FTF 
interviews, one by 
each physician; and 
15 subjects were 
assigned to one FTF 
and one interview 
via VC, one by each 
physician). 

None For each diagnosis, interrater 
reliability was identical or almost 
identical for the patients who had 
two FTF interviews and those who 
had an FTF interview and an 
interview via VC. 
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MENTAL HEALTH 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

The system was set up to 
use half T1 transmission 
speed (768 Kbps). 
 
 

Trott 
199830 
 

Cost 
comparison 
associated with 
delivering a 
mental health 
service by 
telepsychiatry 
and by FTF. 

Cost comparison 
analysis 

VC system (PCS100, 
Picture Tel) with a superior 
camera and ISDN line 
connection. 
 

Australia 
A regional hospital 
to a mining town 
900 km away in 
northern 
Queensland. 
 
50 cases/month 
(40 cases for general 
adult psychiatry, 
four for child and 
adolescent mental 
health, four for 
psychology and two 
for forensic 
services). 

The savings via 
teleconsultation to 
the health authority 
were estimated to be 
AUS $85,380 in the 
first year and 
$112,790 in 
subsequent years, not 
allowing for 
maintenance and 
equipment 
upgrading. 
 
The authors also 
estimated a 40% 
reduction in patient 
transfers due to the 
introduction of 
telemedicine. Based 
on the previous 
year’s figures of 27 
transfers at $8,920 
each, this would 
produce an annual 
saving of AUS 
$96,336 for the 
Royal Flying Doctor 
Service. 
 
(C$ ≈ 1.25 AUS) 
 

The results of the study showed 
high savings from reduced travel 
by patients and health-care 
personnel. 
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DERMATOLOGY 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Lamminen 
200031 

Study the 
reliability and 
usability of VC 
in dermatology 
and to establish 
how well VC 
works in clinical 
practice. 

Feasibility study. 
 
Questionnaire 
design. 

At the primary health care 
centre, VC unit (Swiftsite, 
PictureTel) and a modified 
document camera. A 
dermascope was also 
available for close-up 
pictures (up to x10 
magnification) of selected 
areas of the skin. 
 
At the university hospital, 
the specialist had a VC unit 
(Venue 2000, PictureTel) 
from which snapshot 
pictures could be captured, 
the resolution of which 
was 704 x 576 pixels.  
 
The two units were 
connected by ISDN at 
128kbit/s. 
 

Finland 
A university hospital 
to a primary health 
care centre, 55 km 
away.   
 
25 patients with a 
mean age of 45 
years. 

The telconsultation 
costs for the 18 
patients who avoided 
travel to the hospital 
was FM18,627. The 
total costs for the 18 
FTF in the hospital 
would have been 
FM18,034.  
 
The main economic 
benefits of VC were 
attributable to the 
reduced traveling and 
hospital costs. The 
economic benefits of 
medical education 
were more difficult to 
quantify. 
 
(C$ ≈ 4.22FM) 
 

The average time the patient spent 
in traveling to the teleconsultation 
(i.e. one way) was 24 min. The 
mean time spent in the 
teleconsultation was 15 min.  
 
After the teleconsultation, patients’ 
therapies changed in 19 cases 
(76%), diagnoses were changed in 
13 cases (52%) and 18 patients 
(72%) did not need to go to the 
hospital.  
 
The equipment was generally 
reliable and easy to use. However, 
the dermatoscope was not very 
useful and only one of the 
consultations relied mainly on it. 
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DERMATOLOGY 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Wootton 
200036 

Comparison of  
teledermatology 
with outpatient 
dermatology in 
terms of clinical 
outcomes, cost-
benefits, and 
patient 

reattendance. 

Phase 3 of the UK 
Multicentre 
Teledermatology 
Trial. 
 
RCT with a 
minimum follow 
up of three 

months. 

Standard commercial VC 
units (VCS7000, BT) 
connected by basic-rate 
ISDN lines at 128 kbps 
were installed at each of 
the participating sites.  
 
An additional video 
camera was connected to 
the VC unit at the primary 
sites to enable the general 
practitioner to transmit 
close-up images to the 
dermatologist. 

United Kingdom 
Four health centres 
(two urban, two 
rural) and two 
regional hospitals. 
 
204 general practice 
patients requiring 
referral to 
dermatology 
services (102 were 
randomized to 
teledermatology  

consultation and 
102 to traditional 
outpatient  

consultation). 
 

The net societal cost 
of the initial 
consultation was 
£132.10 per patient 
for teledermatology 
and £48.73 for 
conventional 
consultation.  

 
Sensitivity analysis 
revealed that if each 
health centre had 
allocated one 
morning session a 
week to tele-
dermatology and the 
average round trip to 
hospital had been 
78 km instead of 
26 km, the costs of 
the two methods of 
care would have been 

equal. 
 
(C$ ≈ 0.45£) 

No major differences were found 
in the reported clinical outcomes 
via VC and FTF. Of patients 
randomized to teledermatology, 
55 (54%) were managed within 
primary care and 47 (46%) 
required at least one hospital 

appointment.  
 
Of patients randomized to FTF, 
46 (45%) required at least one 
further hospital appointment, 
15 (15%) required general practice 
review, and 40 (39%) no follow up 
visits.  
 
Clinical records showed that 

42 (41%) patients seen by 
teledermatology attended 
subsequent hospital appointments 
compared with 41 (40%) patients 
seen FTF. 
 
Real time teledermatology was 
clinically feasible but not cost 
effective compared FTF. However, 
if the VC equipment were 
purchased at current prices and the 
traveling distances greater, 
teledermatology would be a cost 
effective alternative to FTF.  
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DERMATOLOGY 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Lesher 
199832 

Determine the 
percentage of 
diagnostic 
agreement 
between two 
independent 
dermatologists, 
one using VC 
and one FTF.  
 

Comparative 
(blinded) study. 
 
One dermatologist 
evaluated the 
patients via VC 
and a second on-
site via FTF. Each 
investigator 
recorded their 
diagnoses with no 
discussion with 
each other.  
As a control 
group, the 
investigators 
independently and 
in a blinded 
fashion (to each 
other’s diagnoses) 
recorded 
diagnoses for a 
group of patients 
from a third 
dermatologist’s 
clinic.  
Raw data were 
evaluated and 
classified by the 
third 
dermatologist who 
assigned 
diagnoses to 
categories of 
complete 
agreement, partial 
agreement, or 
disagreement. 
 

The system used a Video 
Telecom Mediamax 
‘Codec’. The video used 
30 frames per second. 
Colour monitors were used 
with a standard resolution 
of 560 TV lines. 
The cameras used included 
a single chip remote-
controlled room camera 
and a three-chip remote-
controlled patient camera, 
both with a zoom lens. 
 
Transmission link via a 
dedicated T1 line. 

United States 
Two sites linked 
through a state-wide 
telemedicine 
program. 
 
60 patients with skin 
problems. 

None There were no significant 
differences with regard to 
disagreement. However, there was 
a higher probability of complete 
agreement between the two 
dermatologists when each 
examined the patient on-site and in 
person than when one evaluated 
the patient on telemedicine and 
one examined the patient on-site 
and in person. 
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DERMATOLOGY 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Loane 
199833 

Assess the 
diagnostic 
accuracy and 
clinical 
management 
strategies via 
VC compared 
with FTF. 

UK Multicentre 
Teledermatology 
trial. 

Refer to the study by 
Wootton et al (1998) 
above.   
 

United Kingdom 
Two hospitals to two 
health centres. 
 
351 patients (with a 
mean age of 41 
years) with a total of 
427 diagnoses seen 
by VC over two 
years.  

None 67% of the diagnoses made via VC 
agreed with the FTF diagnosis. 
Clinical management plans were 
recorded for 214 patients with 252 
diagnoses. For this cohort the same 
dermatologist at both consultations 
saw 44% of the patients, while 
56% were seen by a different 
dermatologist. In 64% of cases the 
same management plan was 
recommended at both 
consultations; a sub-optimum 
treatment plan was recommended 
in 8% of cases; and in 29% of 
cases managements plans via VC 
were judged to be unsuccessful. 
 
There were significant differences 
in the ability to recommend an 
optimum management plan via VC 
when a different dermatologist 
made the reference management 
plan.  
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DERMATOLOGY 
First 

Author 
Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Economic Analysis Results 

Phillips 
199835 

Determine the 
reliability of VC 
technology in 
evaluating skin 
tumours, the 
impact of VC on 
the clinicians’ 
degree of 
suspicion that a 
skin tumour is 
malignant, and 
the 
recommendation 
to do a biopsy.   

Comparative 
study of screening 
for skin cancer. 
 
A dermatologist 
saw the study 
patients FTF at the 
community clinic, 
and the same 
patient was seen 
by another 
dermatologist at a 
university medical 
centre.  
 
Kappa analysis 
used for interrater 
agreement. 

The VC unit at all sites 
was a “CLI Codec”. All 
sites had three cameras 
available, each of which 
was used in evaluating the 
study patients: a full-body 
camera, a lens for viewing 
the lesions close up, and a 
magnifying lens that 
allowed even closer views 
as well as examination 
with polarized light. 
 
The main cameras 
accompanying the CLI 
‘Codec’ (Panasonic 3-chip 
or Canon 1-chip) were not 
used in evaluating details 
of the tumour, as this was 
not necessary to establish 
the diagnosis or degree of 
suspicion of malignancy. 
The main function of these 
cameras was to identify the 
tumour location on the 
body and for patient 
communication. 
All sites were on a ½ TI 
link (786 Kbit/s). 
 

United States 
A university medical 
centre to four clinics 
at community 
hospitals. 
 
51 patients 
undergoing 
screening for skin 
cancer, with mean 
age of 47 years. 

None The two physicians agreed on 59% 
of the 107 skin tumours evaluated. 
There were five lesions identified 
by the on-site dermatologist as a 
probable or definite malignancy. 
The degree of concern about a 
lesion being malignant and the 
decision whether to do a biopsy 
were not significantly different, as 
shown by kappa analysis. 
 
The concern about the malignancy 
of a particular skin lesion and the 
recommendation whether to do a 
biopsy were not significantly 
affected by VC technology. 
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Author 
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Instrument 
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Perednia 
199834 

Examine the 
circumstance 
surrounding 
specialty 
referral, 
telemedicine 
system 
utilization, and 
the deployment 
of a low-cost 
easy to use 
store-and-
forward 
teldermatology 
system in 
several primary 
health care 
clinics in a rural 
region. 

Preliminary 
findings from a 
state-wide 
teledermatology 
program. 
 
On-site data 
collection.  
 
  

A store-and forward 
teledermatology system 
installed at each of the 
primary sites. Each system 
consisted of a personal 
computer with full-colour 
monitor and modem, a 
digital camera, a card 
reader, and custom-
programmed remote 
consultation and 
communication software 
optimized for 
teledermatology. 
 
The secondary site had a 
similar system, but 
configured to perform 
consultations rather than 
originate them. 

United States 
University health 
centre to three rural 
primary care clinics, 
30-260 km away, in 
Oregon.  
 
12 primary care 
providers within the 
three primary care 
clinics and 8 
dermatologists at the 
university health 
centre. 

None The interim results suggest that 
primary care providers are 
reluctant to refer patients with skin 
conditions even when the 
providers’ confidence in the 
correct diagnosis and treatment 
plan for that condition are 
relatively low. The installation of a 
tele-dermatology system increases 
the number of patients referred for 
specialist evaluation dramatically, 
even while the number of in-
person visits to specialists fell. 
Although diagnostic agreement 
between dermatologists and 
primary care providers was mixed, 
a marked difference was found in 
their recommended treatment 
plans. A number of cases were 
found in which use of VC 
technology resulted in reversing 
conditions that had been poorly 
controlled for a number of years 
prior to teleconsultation. 
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Haukipuro 
200041 

Investigate the 
use of VC in the 
examination of 
orthopaedic 
outpatients. 

RCT. 
 
Questionnaire (5-
point Likert scale) 
and log of time 
factors such as 
length of the 
patient’s journey 
and duration of 
examination. 

VC unit (Videra VCS 
H.320 roll-about) was used 
at both sites. Each site had 
one 29-inch (74 cm) 
display monitor. A 
document camera with a 
backlight was used to show 
radiographs. 
 
The transmission was by 
three ISDN lines (384 
kbit/s). 

Finland 
A university hospital 
to a primary care 
clinic, 160 km away. 
76 outpatients via 
VC. 69 patients via 
FTF. 

None VC was found to be feasible and 
the equipment functioned well 
technically. There were somewhat 
more problems in examining the 
telemedicine patients than the 
clinic patients.  
 
The two patient groups were 
equally satisfied with the specialist 
service. The telemedicine patients 
were more willing to have their 
next visit by VC than FTF.  
 

Aarnio 
199937 

Test the validity 
of a tele-
conferencing 
system in 
orthopaedic 
consultations. 

Prospective study 
comparing VC to 
FTF. 
 
User/Provider 
Questionnaire (5-
point Likert Scale). 

A commercial VC system 
(Concorde 4500, 
PictureTel) using three 
basic-rate ISDN lines. In 
the regional hospital, there 
were two 28-inch (71 cm) 
monitors. A main camera 
and an additional camera 
were used to transmit an 
image of the consulting 
room. In addition, a 
document camera was used 
to transmit images from 
radiographs and paper 
documents. 
  

Finland 
An orthopaedic 
hospital to a rural 
hospital, 240 km 
away. 
 
29 patients who 
needed an 
orthopaedic 
consultation. 
  

None Technically, the VC system 
functioned reliably and the quality 
of the video was judged to be 
good. Twenty patients (69%) 
would not have needed to travel 
for a 
FTF appointment, because the 
teleconsultation afforded a definite 
treatment decision.  
 
The orthopaedic surgeons 
considered as good the treatment 
decisions arising from the 
teleconsultation, except in one 
case, which was considered 
satisfactory.  
 
The quality of the radiographic 
images transferred with the 
document camera was good or 
very good in 17 cases and 
satisfactory in three cases.  
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None of the patients had 
experienced VC before; 87% of 
them thought that teleconsultation 
was a good or very good method 
and the rest felt that it was 
satisfactory. All patients wanted to 
participate in teleconsultations 
again and most would have 
recommended it to other patients. 
 
 
 

Brennan 
199938 

Evaluate an 
emergency 
physician’s 
ability to use 
VC to treat 
patients with 
pre-selected 
primary 
complaints in an 
emergency 
department. 
 
The secondary 
goals were to 
assess the 
patients’, 
nurses’ and 
physicians’ 
satisfaction with 
teleconsultation. 

RCT. 
 
The suburban 
emergency 
physician 
diagnosed and 
treated the control 
patients.  
 
Patients in the 
experimental group 
presenting to the 
suburban (high-
volume) emergency 
department were 
evaluated and 
treated by the 
telemedicine nurse 
FTF and the rural 
emergency 
physician via VC. 
Immediately before 
discharge all 
telemedicine 
patients were re-

Two video-workstations 
(Vtel), one at each site. 
Each unit included room 
and close-up cameras and a 
13-inch (33 cm) VGA 
colour monitor. The 
medical peripherals 
attached to the workstation 
included a document 
reader and a digital 
stethoscope, otoscope and 
dermascope. 
 
A pre-existing digital 
circuit (1.5 Mbit/s) 
provided the 
communication link 
between the two sites.  The 
telemedicine suites at both 
sites were adjacent to the 
emergency departments. 
 

United States 
A suburban site to a 
rural emergency site, 
64 km away. 
 
112 patients meeting 
the study inclusion 
criteria. 

None 104 patients (85%) consented to 
participate. They were randomized 
to control and experimental 
groups. 
 
There were no significant 
differences (P>0.05) for 
occurrence of 72h return visits, 
need for additional care or overall 
patient satisfaction. The average 
patient throughput time (from 
admission to discharge) was 106 
minutes for the experimental group 
and 117 minutes for the control 
group. 
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evaluated by the 
suburban 
emergency 
physician.  
 
Data collected on 
each patient 
included: diagnosis; 
treatment; 72h 
return visits; need 
for additional care; 
and satisfaction of 
patient, physicians 
and nurses. 
 
 

Harrison 
199940 

Determine 
feasibility of 
VC for 
consultations in 
various clinical 
specialties.  

Pilot study in 
preparation for a 
full-scale RCT 
(cluster-design). 
 
The specialties 
included 
orthopaedics, 
otolaryngology, 
gastroenterology, 
urology, paediatrics 
and endocrinology, 
with one consultant 
from each specialty 
participating for the 
duration of the 
study. 

PC-based VC equipment 
(VC8000, British Telecom) 
was used connected by 
ISDN at 128 kbit/s. 

United Kingdom 
A hospital setting to 
four inner-city 
practices. 
 
7,800 to 10,300 
patients recruited 
into the study. 

None Over five months, 439 referrals 
were received, but 297 patients 
were not eligible to enter the trial 
because they did not fall within the 
included specialties. Of the 132 
referrals entering the trial, 62 were 
randomized to the intervention 
group and 70 to the control group. 
Consent to participate in the 
experimental arm of the trial was 
obtained for all but 13 patients.  
 
The results suggested that patient 
satisfaction with teleconsultation 
may exceed that with FTF, with a 
strong indication of overall time 
savings for patients. 
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Sclafani 
199943 

To evaluate the 
relative 
strengths and 
weaknesses of 
interactive and 
delayed tele-
consultations in 
otolaryngology.  

Patients were 
interviewed by an 
otolaryngology 
chief resident (CR) 
using a 
standardized 
protocol; the results 
were presented to a 
board-certified 
otolaryngologist 
present locally 
(LBCO) and a 
remote physician 
viewing the 
encounter by VC 
elsewhere in the 
hospital (RBCO). 
The CR performed 
a complete 
examination.  
 
Each physician 
independently 
recorded findings 
and rendered a 
diagnosis. A third 
board-certified 
otolaryngologist, 
who reviewed the 
stored data file in a 
delayed fashion 
(DBCO), 
documented his 
findings and made 
a diagnosis. 
 

The acquisition/ 
transmission station was an 
H.320 standards-based VC 
system (Carelink). This 
unit incorporated a video 
capture system configured 
to capture still images at a 
resolution of 640 x 480 
pixels in 24-bit colour and 
full-motion video clips at a 
resolution of 320 x 240 
pixels. 
 
The receiving system was a 
compatible H.320 system. 
Transmission was at 384 
Kbit/s with a switched 
primary rate interface 
ISDN circuit with a 
multiplexor at the 
transmitting end, and 3 
basic rate interface ISDN 
circuits at the receiving 
end. 
Live images of the patient 
and examining physicians 
were transmitted to the 
remote station with a room 
camera provided. The 
exam was performed with 
a nasopharyngo-
laryngoscope in 
conjunction with a video 
camera system.  
 

United States 
Ambulatory clinic at 
an urban tertiary 
service. 
 
45 adult patients 
with known or 
suspected upper 
aerodigestive tract 
pathology. 

None The CR and LBCO agreed on 
diagnosis in 92% (36 of 39) of 
cases. The LBCO and RBCO 
arrived at the same diagnosis in 29 
of 34 (85%) cases. The DBCO 
agreed with the LBCO for 18 of 28 
(64%) diagnoses. Agreements on 
management recommendations 
between the LBCO/DBCO pair 
were also lower than for the 
LBCO/RBCO pair.  
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Tuulonen 
199944 

Feasibility of 
tele-
ophthalmology 
applications in 
examining 
patients with 
glaucoma.  

Comparative pilot 
study of VC vs. 
FTF. 
 
Questionnaire 
design for 
demographic data, 
travel time, time 
per visit, 
satisfaction data 
etc. 

A video slit-lamp, an 
automated perimeter, a 
non-mydriatic fundus 
camera and a VC system 
(Videra) were installed in a 
rural healthcare centre. 
 
Three ISDN lines were 
used for VC, and one 
ISDN line was used for an 
special application 
software to meet the still-
image transfer and data 
storage needs between the 
two healthcare units. 

Finland 
A university eye 
clinic to a rural 
health care centre, 
25 km away.  
 
29 patients with 
glaucoma were 
examined in the 
rural healthcare 
centre instead of the 
university eye clinic. 
 
A control group 
consisted of 41 
glaucoma patients 
examined at the eye 
clinic one year 
earlier.  

The costs of the 
telemedicine and 
conventional visits 
were equal, but 
decreased traveling 
saved US$55 per 
visit. 
 
(C$ ≈ 0.65US$) 

Both patient groups were equally 
satisfied with the ophthalmic 
service. Nearly all patients in the 
telemedicine group (96%) wanted 
to have their next visit in their own 
healthcare centre instead of the 
university clinic. The most 
important reasons were reduction 
in traveling (97%), costs (92%), 
and time (92%). 
 
However, the quality of the images 
obtained in the remote centre was 
poorer than that of the images 
obtained at the university clinic.  

Doolittle 
199839 

Costs of 
providing 
oncology 
services. 

Cost analysis. - United Kingdom 
Services were pro-
vided to a peripheral 
hospital by: conven-
tional clinics, in 
which the oncologist 
worked at the 
hospital concerned; 
out-reach clinics, in 
which an oncologist 
was flown in period-
ically from a central 
hospital; and tele-
medicine clinics, in 
which the oncologist 
at the central 
hospital practised 
via VC. 

The average costs per 
patient were US$149, 
$897, and $812, 
respectively. 
 
(C$ ≈ 0.65US$)  

Refer to previous column. 
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During a one-year 
study, 2,400 patients 
were seen in 
conventional clinics, 
81 in outreach 
clinics and 103 in 
telemedicine clinics. 

Kofos 
199842 

Investigate the 
hypothesis that 
telemedicine, in 
the form of real-
time audiovisual 
transmission, 
would permit 
accurate 
assessment of 
illness severity 
and allow 
improved triage 
for transport. 

A prospective 
study comparing 
assessments of 
patients examined 
FTF and remotely 
via VC. Patients 

were evaluated 
simultaneously by 
a physically 
present paediatric 

emergency room 
physician (EP) and 
by a paediatric 
critical care phy-
sician (CP) linked 
to the examining 
room by a broad-
band audio-visual 
link.  
 

Each physician 
independently 
completed a pa-
tient assessment 
questionnaire. The 
sensitivity and 
specificity of the 
patient assessment 
by the physician 
linked via VC 
were calculated. 

One room in the 
emergency department 
(secondary site) equipped 
with a remote-controlled 
ceiling camera, monitor, 
and two-way audio system. 
 
A room in the paediatric 
intensive care unit 
(designated as the primary 
site) was equipped with a 
monitor, audio system, and 
controls.  
 
By using a real-time, 
broadcast-quality link with 
no compression or 
decompression of 
transmission, a CP 
observed the patient being 
examined in person by a 
EP. Limited funding 
prevented the use of an 
electronic stethoscope in 
this study. 

United States 
Two rooms within a 
tertiary children’s 
hospital. 
 
Fifteen patients 
(3 months to 
14 years of age) 
admitted to our 

emergency 
department were 
evaluated as if for 
transport. 

None Sensitivity (the ability of the 
remote, audiovisually connected 
telemedicine physician to detect 
abnormal findings) is 87.5%. 
Specificity (the ability of the 
remote physician to detect normal 
findings) is 93%.  
The authors suggest that it is likely 
that sensitivity would be markedly 
improved with addition of an 
electronic stethoscope.  
 



 83  

Evidence Table 2: Education and training  
First Author Purpose Study Design & 

Instrument 
VC Equipment Setting & Subjects Results 

Demartines 
200045 

Analyze the value 
of VC for patient 
care and surgical 
education by 
assessing the 
activity of an 
international 
academic 
network. 

Surgical VC sessions 
were held weekly during 
a 2-week period.  
 
Participants’ opinions 
were analyzed by 
questionnaire. 

The VC system (Venue 
2000, PictureTel) used 
was in a standard 
configuration. The system 
included transmitting 
components and reception 
devices. 
 
Transmission involved 6 
ISDN lines at the H.320 
and H.323 standards at a 
rate of 384 kbps. A 
multipoint bridge was 
used.  

European Union 
Six university 
hospitals in four 
European countries 
(Switzerland, 
Belgium, Germany, 
and France). 
 
A panel of surgeons 
analyzed 60 
randomly selected 
cases. 

Seventy VC sessions (50 lectures and 271 case 
presentations) were held. 95 of the 114 
participants (83.3%) completed the final 
questionnaire. 86% rated the surgical activity as 
good or excellent. The percentages rated as good 
or excellent for the scientific level, daily clinical 
activity, and manual surgical technique were 76%, 
56% and 28% respectively. The target organ was 
identified in all the cases; the organ structure and 
pathology were considered well defined in 93%, 
and the final structure was considered well 
defined in 58%. 
 
Diagnosis was accurate in 17 cases (28%), 
probable in 25 (42%), possible but uncertain in 16 
(27%), and not possible in 2 cases (3%). 
Discussion among the remote sites increased the 
rate of valuable therapeutic advice from 55% of 
cases before the discussion to 95% after the 
discussion. 86% of the surgeons expressed 
satisfaction with telematics for medical education 
and patient care. 
 
Participant satisfaction was also high, 
transmission of clinical documents was accurate, 
and the opportunity to discuss case documentation 
and management significantly improved 
diagnostic potential, resulting in an accuracy rate 
of up to 95%.  
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Saeki 200049 Evaluation of a 
course delivered 
by VC to health 
professionals at a 
rural centre.  

The course focused on 
the planning and 
evaluation of 
community health 
interventions.  
 
It included four 90 min 
sessions and two follow-
up sessions. Session 
records and observation 
methods were analyzed. 
A questionnaire was 
used for the study. 

At the university medical 
centre, a VC system, 
including a document 
camera and personal 
computer, were set up in a 
small meeting room. At 
the rural health centre, the 
VC system was set up in a 
conference room. 
 
The communication line 
used 128 kbit/s in the first 
four sessions and 384 
kbit/s in the VC follow-up 
session. 
 

Japan 
A university 
medical centre to a 
rural health centre, 
400 km away. 
 
14 health 
professionals 
(public health 
nurses, nutritionists 
and dental 
assistants). 

Knowledge of community health-care planning 
and evaluation was higher at post-education 
testing than pre-education testing. Ratings for 
‘using a computer’, ‘using some computer 
software’, ‘using the Internet’ and ‘interest in 
telehealth’ increased significantly in post-
education testing compared with pre-education 
testing.  
 
The course had an additional benefit in increasing 
the collaboration between community health 
workers and university staff. 

Sawada 
200050 

Examine the 
effect of distance 
learning on 
nurses’ clinical 
skills in 
respiratory 
rehabilitation. 

After one FTF session, 
two 30 min sessions 
were delivered by VC to 
staff nurses working in a 
rural hospital. 
 
A self-rating 
questionnaire was 
completed pre- and post- 
VC sessions. 

VC equipment at the 
university medical site 
(FM2200, NTT) was 
connected to the rural 
hospital site (MELFACE-
880Ai, Mitsubishi) at 384 
kbit/s. 

Japan 
A university 
medical site to a 
rural hospital, 400 
km away. 
 
32 nurses. 

Responses were collected from 15 nurses 
participating in the FTF session (47%). Before the 
first VC session, ‘always use’ and ‘sometime use’ 
the new skills were rated by 67% of nurses, but 
after the second VC session ‘always use’ and 
‘sometimes use’ were rated by 73% and ‘never 
use’ at 0%.  
 
The nurses’ opinions about the effectiveness for 
patients increased from 8% to 27% after the 
second session, which was significant.  
 



 85  

First Author Purpose Study Design & 
Instrument 

VC Equipment Setting & Subjects Results 

Gul 199947 To evaluate the 
concept of a new 
telemedicine 
orientated 
educational 
application by 
exposing junior 
medical students 
to surgical 
teaching via VC 
from the operating 
theatre and 
comparing this to 
the traditional 
method currently 
employed, which 
requires the 
presence of 
students in the 
operating room. 

Traditional tutoring 
involved students 
attending the operating 
theatre in set numbers. 
Video recordings were 
made during the 
telemedicine 
transmission for 
highlighting important 
factors relevant to the 
operative procedure.  
 
A questionnaire was 
used to assess the 
quality of time spent and 
information obtained by 
the students. 

Students were connected 
by VC equipment 2 Mbit/s 
permanent virtual circuits 
that provided two-way 
picture and voice 
communication. 
 
Views obtained from the 
operating theatre were 
either from an external 
wall-mounted or hand-
held camera which was 
balanced on a tripod. 
Endoscopic images were 
transmitted in the case of 
laparoscopic and other 
minimally invasive 
procedures. An 
endoscopic camera was 
used to provide a view of 
the internal body cavity 
during open surgery 
whenever necessary. 
 

United Kingdom 
A telemedicine 
centre and operating 
theatre at a tertiary 
hospital. 
 
46 medical students 
(junior years). 

The median score for surgical teaching utilizing 
VC was 9 (scale 0-10) compared to 5 for 
traditional operating theatre surgical teaching. All 
46 (100%) subjects indicated a willingness to 
return for the telemedicine influenced method of 
tutoring compared to 65% of students exposed to 
the conventional method.  
 

Gammon 
199846 

Examine the 
attitudes and 
experiences with 
VC of medical 
residents in 
psychiatry. 

Qualitative study. 
 
Semi-structured 
interview following 
completion of five VC-
based supervision 
sessions and five FTF 
sessions alternating 
weekly for 10 sessions.  

Two sites equipped with 
basic roll-about VC units 
connected at 384 kbit/s by 
ISDN. 

Norway 
A university 
hospital a “short 
distance away” to 
another building. 
 
Six supervision 
pairs (six medical 
residents and two 
supervisors in 
psychiatry). 

The eight subjects reported a wide range of 
experiences and attitudes. The results suggested 
that the quality of supervision could be 
satisfactorily maintained by using VC for up to 
half of the 70 hours required.  
 
The precondition for this estimate is that the pair 
in question have met FTF and established a 
relationship characterized by mutual trust and 
respect. 
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Mairinger 
199848 

Examine 
pathologists’ 
attitudes towards 
implementing 
telepathology. 

Survey methodology. 
 
Mail (close-ended) 
questionnaire addressing 
general aspects of 
telemedicine, tele-
pathology in frozen-
section services and 
expert consultation, 
VC technologies, 
teleteaching and 
teletraining. 

- Austria 
256 members of the 
Austrian Society of 
Pathology. 
 

The response rate was 46%. In general, the 
pathologists thought that telemedicine could 
become valuable in their daily routine. However, 
pathologists were most afraid of sampling errors 
in remote diagnosis and would not readily accept 
an alternative to the conventional method of 
looking at a sample (possible only using realtime, 
remotely controlled microscopes).  
Telepathology systems providing only still images 
would not be acceptable to most respondents. 
There was interest in the use of VC for 
clinicopathological conferences.  
 
Teleteaching and teletraining were seen as 
welcome additional techniques, but were 
nevertheless judged unable to replace classical 
methods of teaching and training. 
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Aarnio 
200051 

Evaluate user 
satisfaction with 
surgical 
teleconsultation.  

Prospective study of 
real-time VC in surgical 
consultations. 
 
Satisfaction 
Questionnaire 
(User/Provider).  

The equipment at the 
hospital comprised a VC 
system (Concorde 4500, 
PictureTel) using three 
ISDN lines (384 kbit/s). 
 
In the health centres, a 
different VC system was 
used (Venue 2000, 
PictureTel). In addition, a 
document camera was 
used to capture images of 
radiographs and paper 
documents at the health 
centres. 
 

Finland 
A regional hospital 
to two health 
centres, 55km and 
60 km away. 
 
50 surgical patients. 
 

According to the physicians in the health centres, 
the consultation was useful in 49 cases (98%) and 
was considered satisfactory in one. The 
physicians thought that the teleconsultation was as 
reliable as an outpatient appointment in 49 cases 
(98%). The educational benefit of the consultation 
was excellent or good in 38 cases (76%).  
 
The overall satisfaction of patients was very good 
or good in 45 cases (96%). All patients, except 
one, avoided travelling to a FTF appointment 
because they received a definitive treatment 
decision during the teleconsultation. 

Mair 200062 
(Secondary- 
review) 

To review 
research into 
patient 
satisfaction with 
teleconsultation, 
specifically 
clinical 
consultations 
between 

healthcare 
providers and 
patients involving 
VC. 

Systematic review of 
telemedicine satisfaction 

studies.  
 
Electronic databases.  

- Review of the 
published literature. 
 
32 studies were 
identified. 

Study methods used were simple survey 
instruments (26 studies), exact methods not 
specified (5), and qualitative methods (1). Study 
designs were RCT (1 trial); random patient 
selection (2); case-control (1); and selection 
criteria not specified or participants represented 
consecutive referrals, convenience samples, or 
volunteers (28). Sample sizes were ≤20 (10 trials), 
≤100 (14), >100 (7), and not specified (1). All 
studies reported good levels of patient satisfaction. 
Qualitative analysis revealed methodological 

problems with all the published work (low sample 
sizes, context, and study designs).  
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McLaren 
199958 

Explore the 
potential for VC 
in the provision of 
specialist 
psychiatric 
services in a 
socio-
economically 
deprived inner-
city area. 
 

Pilot study 
 
Questionnaire  
 
 

VC system (Swiftsite 
Version 1.01, 
Siemens/PictureTel) 
connected by ISDN at 128 
kbps. 

United Kingdom 
An inpatient unit to 
a inner-city medical 
cemtre. 
 
14 patients with 
complex psychiatric 
problems (30 
consultations during 
a six-month period). 
.  

High levels of user acceptance were reported with 
a potential for VC to improve communication 
between primary and secondary mental health 
services. 

Street 200061 
 
 

Analyze the 
verbal content in 
typical 
teleconsultations 
in an effort to 
identify patterns 
of talk that could 
affect quality of 
care, the 
specialist-primary 
care provider 
relationship, and 
future utilization. 

Selection from video-
archives of a state-wide 
telemedicine program, 
according to study 
inclusion criteria. 
 
Four types of verbal 
responses were studied- 
information-giving, 
questions, controlling 
utterances and partner-
centered talk. 
 

At the rural clinic, VC 
equipment consisted of a 
modular audio/video 
system with attachments 
for microphones and other 
medical devices. 
 
VC equipment at the 
tertiary care centre 
allowed the specialist to 
send and receive audio 
and video transmissions to 
and from the rural clinic. 
For most of the 
consultations, open 
microphones with echo 
cancellation were used at 
both sites. 
 
Signal transmission 
consisted of a network of 
T1 lines from the clinics 
to the various campuses of 
the tertiary care centre. 
 

United States 
A tertiary care 
centre to various 
rural clinics. 
 
26 consultations. 

The specialist was the most dominant 
communicator in terms of asking questions, 
displaying controlling behaviour, and generally 
talking more than the participants. Patients were 
the least active participants, and they also 
received the least amount of information. Group 
discussion was limited. Each individual tended to 
talk to one participant at a time with most of the 
conversation occurring between the specialist and 
primary care provider. 
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Olver 200060 
 
 

Assess the impact 
of telemedicine on 
health 
professionals. 

Observational study with 
use of a questionnaire. 

30-seat VC theatre at a 
tertiary cancer centre with 
an adjacent clinic room 
and remote camera.  
 
A portable VC unit at the 
primary site (hospital).  

Australia 
A tertiary cancer 
centre to a regional 
hospital, 3,000 km 
away. 
 
20 health 
professionals and a 
group of 8 patients 
with breast cancer 
whose case histories 
had been discussed 
via VC. 
 

All physicians found the VC link to be either 
useful or very useful in at least one aspect of their 
practice. The major benefit was cited as enabling 
remote area physicians to participate in 
multidisciplinary cancer meetings. Three of the 5 
remote physicians who practiced solely in the 
Northern regions found that the telemedicine 
consultation increased their workload, while only 
two of 13 physicians who practiced solely in the 
Southern regions reported an increase over their 
normal activities, the others reporting no 
difference. Benefits identified included better 
support of isolated physicians, decreased travel, 
and enhanced education and peer review. 
Perceived difficulties were technical problems, 
the impersonal nature of the interaction, inability 
to examine the remote patient and lack of 
reimbursement for the consultation.  
 
Seven of the eight patients surveyed were 
satisfied or very satisfied with the telemedicine 
consultation. Four patients wished to have access 
to the videotape of the multidisciplinary meeting. 
Of those requiring travel for treatment, all 
believed that the teleconsultation influenced their 
care and shortened their time away from home. 
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Evaluate key 
utilization areas, 
effect on profes-
sional practice, and 
advantages and 
disadvantages of 
VC services for 
child and 
adolescent mental 
health. 
 

A user satisfaction 
survey carried out over a 
two-year period. 

No specifics provided. 
 
ISDN up to 384 kbps. 

Australia 
Child and 
adolescent mental 
heath service in 
rural Victoria. 
 
80 questionnaires to 
health care workers. 

58 questionnaires (73%) were returned. 
Consultations were reported as the most frequent 
use of VC equipment (62%), followed by clinical 
use (59%), supervision (36%), teaching (19%) 
and administration (14%). Fifty-seven per cent of 
respondents reported that VC had affected 
professional practice. Advantages of the services 
included cost savings (52%) while disadvantages 
included technological problems (40%).  
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Sociological study 
of patient 
experiences of 
telemedical 
specialist 
consultations. 
 

Qualitative study 
through use of 
unstructured in-depth 
interviews. 
 
The patients were 
referred for a tele- 
otolaryngology 
consultation in a 
randomly selected period 
of three months. 
 

No specifics provided. Northern Norway 
 
35 patients. 

Of a total of 35 patients, 15 refused to participate 
in the study. Of the 20 remaining, three were 
excluded for practical and financial reasons. The 
teleconsultation consisted of a general practitioner 
examining patients endoscopically and real-time 
transmission of the examination to a specialist by 
means of a VC system.  
 
VC seemed to restrict personal contact with the 
specialist. In spite of that, it was not the video-
communication itself but the social situation that 
mattered to the patients. Compared with FTF, a 
teleconsultation represented a wider interaction 
system, with more channels for access, inspection 
and information, which gave the patients different 
options for participation in the consultation. 
 

 
 
 
 
 


