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Telemedicine, the use of telecommunications technology to 
assist in the delivery of health care, is an increasingly popular 
solution to some of the problems faced by rural residents in 
obtaining health care. Since September 1, 1977, the Sioux 
Lookout Zone in northwestern Ontario has been experiment­
ing with slow-scan video equipment as part of its health care 
delivery system. The attitudes of the providers who use the 
system were surveyed. The nurses were positive about slow- 
scan video as an aid in the delivery of health care; however, 
the physicians were less enthusiastic. This difference can be 
explained by physicians’ having had more extensive training 
than the nurses, and therefore not feeling the same need for 
medical backup and support. Both nurses and physicians had 
more positive attitudes toward the system after experience 
with it.

Many attempts have been made to bring more 
comprehensive medical care to underserviced 
areas, including physician incentive plans,1-3 the 
use of nonphysician providers,4-5 and telemedi­
cine.5-8 Unfortunately, many of these solutions are 
not yet accepted by providers and patients. Phy­
sician incentive plans are financially attractive, yet 
most physicians prefer to live in large cities.1-3
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Nonphysician providers can provide high-quality 
health care, yet people prefer to visit physicians.4 
The use of telecommunications technology to as­
sist in the delivery of health care (ie, telemedicine) 
is feasible,9-10 yet many providers fail to accept 
this approach.6-11 The acceptance of telemedicine 
by providers is the focus of this paper.

The Setting
Prior research9-10 has indicated that telemedi­

cine is a feasible approach to solving some of the 
problems caused by a maldistribution of physi­
cians. Most of this research, however, has been
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done under controlled conditions where neither 
the patient nor the physician was completely de­
pendent on the system. Thus, it was felt that a 
more valid test of telemedicine should be under­
taken in an area of real need.

The site selected for the study was a remote 
region of northwestern Ontario known as the 
Sioux Lookout Zone. The area is large (385,000 sq 
km) and has a harsh climate and rugged terrain. 
The 10,000 predominantly Cree and Ojibway in­
habitants reside in 27 permanent communities 
that range in size from 25 to 1,000 residents. 
Only one of the communities can be reached by 
road, necessitating the use of small bush planes for 
transportation.

Since none of the communities can attract or 
even support a full-time physician, the bulk of 
medical care is provided by nonphysician pro­
viders operating out of a series of health aide and 
nursing stations. The health aide stations are 
staffed by minimally trained indigenous personnel, 
who supply emergency care and some basic pri­
mary care. The nursing stations are staffed by 
highly trained nurse practitioners, who provide 
day-to-day primary care. Each of the 20 health 
aide clinics is a satellite of one of the seven nursing 
stations and receives support from its focal sta­
tion. The nursing stations in turn are backed up by 
the Sioux Lookout Zone Hospital, which is the 
medical and administrative center for the area. The 
Zone Hospital receives specialty support from 
tertiary centers in Toronto, Thunder Bay, Dryden, 
and Winnipeg. Typical staffing levels in the zone 
are 4 family physicians, 18 nurses, and 33 health 
aides.

Nearly 90 percent of all primary care in the re­
mote communities is administered by the non­
physician providers. The nurses see approximate­
ly 32,000 patients per year; the health aides, 8,000 
per year. A patient who requires immediate care 
that is beyond the capabilities of these providers 
is transferred by plane to the Zone Hospital 
These transfers cost about $350 each. It is precise­
ly for this reason that the slow-scan video system 
was installed. By giving the nonphysician pro­
viders a visual communications network, it was 
hoped that many of these transfers could be pre­
vented, with the patient being treated remotely 
under a physician's supervision.

The telemedicine project12 links five of these 
remote communities (three nursing stations and
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two health aide stations), the Zone Hospital, and 
two large Toronto teaching hospitals by means of a 
two-way, slow-scan video network. The choice of 
slow scan as the technology for the field trial was 
based on previous research.9'10 This work indi­
cated that there were no significant differences 
among video systems (slow-scan video, black-and- 
white television, or color television) in allowing 
physicians to diagnose medical problems. Given 
this result, the least costly system, slow-scan 
video, was selected. This technology is less ex­
pensive than the others, since it uses regular tele­
phone lines that are already in place in most areas. 
Once the capital costs of the equipment have been 
paid ($15,000 per unit), operating costs are mini­
mal: regular long distance telephone charges and 
maintenance, which during the project averaged to 
$150 per month per station.

The system is capable of transmitting a still- 
frame black-and-white picture from one location 
to another over the regular telephone lines. To 
transmit a picture, the user obtains an image on 
the screen using a video camera. Typical images 
include roentgenograms, electrocardiograms, and 
skin rashes. Once the desired picture is obtained, 
it is frozen, digitized, and sent to the receiving 
station by pressing a button. From the receivers’ 
point of view, the picture starts at the left edge of a 
normal video monitor and fills in from left to right 
with the arrival of vertical lines from the sender. 
The transmission of a complete frame takes 79 
seconds. Voice communications are handled via a 
speaker telephone mounted on the wall near each 
slow-scan unit. When two separate telephone lines 
are used, voice and image transmission can occur 
simultaneously, the preferred mode of operation 
for almost all uses.

The slow-scan video network was designed to 
enable nonphysician providers in the isolated 
communities to obtain medical backup from the 
Sioux Lookout Zone physicians. It also allowed 
the zone medical personnel to obtain specialty 
support from the university hospitals in Toronto. 
Over the three-year research period, 1978 to 1980, 
there were 532 sessions between the northern sta­
tions and Sioux Lookout. The Sioux Lookout- 
Toronto link was used 429 times during this same 
period. Use of the equipment fell into three main 
categories: medical consultations, education, and 
social and therapeutic contacts. The medical con­
sultations were as one would expect, involving
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nurses, physicians, and specialists. Regular edu­
cational sessions originated from Toronto for the 
zone physicians and from Sioux Lookout for the 
northern nurses and covered a variety of topics. 
Social or therapeutic contacts were between hos­
pitalized patients and their families back home and 
were designed to lessen the loneliness and isola­
tion felt by many hospitalized Indians. The use of 
the system was approximately 36 percent for con­
sultations, 37 percent for education, and 27 per­
cent for social or therapeutic uses.

Methods
Two hypotheses were tested. The first con­

cerned the overall attitudes of the providers 
toward the technology. The second concerned 
whether their attitudes toward the system have 
changed over time. The hypotheses are (1) the 
present attitudes of the providers toward slow- 
scan video as an aid in health care delivery will 
be positive, and (2) the present attitudes of the 
providers will be more positive than their initial 
attitudes.

A simple questionnaire designed to obtain 
before-and-after attitudes was administered by a 
Zone Hospital nurse in August 1979. All responses 
were anonymous. Thirty-four nurses and the four 
physicians who were employed by the Zone Hospi­
tal completed the questionnaire. The sample in­
cluded all of the physicians employed by the 
Zone Hospital, all nurses in the three communities 
with the video system, and all hospital nurses who 
had used the system and were familiar with its 
capabilities.

Questions were asked regarding prior and pres­
ent attitudes toward the slow-scan video technol­
ogy. Five replies were possible: strongly negative, 
negative, neutral, positive, and strongly positive. 
Although this investigation was not a true before- 
and-after study, it was felt that if any bias was 
introduced by the procedure, the respondents 
would modify their perceptions of previous feelings 
to resemble more closely their present attitudes. 
In particular, such a bias would work against the 
verification of the second hypothesis.

Several questions were asked to determine
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whether the providers felt that a slow-scan video 
system was useful for various aspects of remote 
health care delivery. One question asked whether 
the individual had ever heard of telemedicine 
before. Other questions determined the length 
of stay in the zone, frequency of usage of the 
equipment, and the problems associated with that 
usage. A blank sheet was attached to each ques­
tionnaire for those wishing to make additional 
comments.

Results
A variety of analyses were done along various 

dimensions, including zone experience and usage 
of the equipment, but the results failed to indicate 
any significantly different subgroups. Another 
distinction was made between the Zone Hospital 
nurses and the nurses working in the field. 
Data analyses again indicated that the response of 
these two groups were similar. This finding was 
not completely unexpected, since most of the 
hospital nurses had worked in the field either full­
time or in a backup role.

For these reasons the data reported herein are 
aggregated except where a distinction is made be­
tween the physicians and nurses.

The first hypothesis was concerned with the 
present attitudes of the providers toward slow- 
scan video. None of the physicians or nurses indi­
cated a negative attitude toward the system, and 
28 of the 38 respondents (73.7 percent) held posi­
tive or strongly positive attitudes. Although the 
sample size was too small for definitive state­
ments, it appears that the nurses were more posi­
tive than the physicians. Twenty-six of the 34 
nurses had positive or strongly positive attitudes, 
whereas only two of the four physicians held posi­
tive attitudes.

To test the null hypothesis that each respondent 
was equally likely to have a positive (including 
strongly positive) or a nonpositive attitude (nega­
tive or neutral), a binomial test was used on the 
overall total. The null hypothesis was rejected 
(P < .01). Provider attitudes were significantly 
positive toward the system.

For the second hypothesis the prior and present

287



TELEMEDICINE SY S T E M S

attitudes of each of the respondents were compared 
to determine whether they became more or less fa­
vorable toward the system over time. Since there 
were five possible responses, an individual could 
conceivably show a jump of or decline from one to 
four categories. All four physicians became more 
favorable toward the system. Two (5.9 percent) of 
the 34 nurses became more negative, 13 (38.2 per­
cent) remained the same, and 19 (55.9 percent) 
became more positive. Of the 19 nurses who indi­
cated an improvement in attitude, 9 indicated a 
jump of two categories.

To test the hypothesis of equidirectional change 
in the attitudes of the providers, the sign test was 
used. The null hypothesis was clearly rejected 
(P < .01), indicating that there was a significant 
improvement in the attitudes of the providers.

Three other general questions were asked. One 
asked the providers whether they would include 
a slow-scan video system if they were managing a 
remote health care system such as the Sioux 
Lookout Zone. Of the four physicians, two did not 
want it while the other two were unsure. Only six 
(20 percent) of the 30 nurses who responded to this 
question indicated that they would not want slow- 
scan video as part of the health care system. An­
other two (6.7 percent) nurses were unsure, and 22 
(73.3 percent) indicated that they would include it.

Another question asked the providers whether 
they thought that the slow-scan video system was 
useful for education, social relations, medical 
backup, and reducing unnecessary transfers from 
outlying communities to the Zone Hospital. The 
physicians saw the system as useful for education, 
social relations, and medical backup. They did not 
think that it reduced the number of transfers in the 
zone, however. The nurses agreed that the system 
was suitable for education, social relations, and 
medical backup, but, contrary to the physicians, 
they felt that it would prevent some transfers. 
Nevertheless, as did the physicians, the nurses 
ranked this aspect of the system as the least 
beneficial.

The most common theme among the physi­
cians’ comments was that the system would not 
prevent unnecessary transfers. Their reasons were 
that the need for most transfers was obvious and 
that only with hindsight could one tell whether a 
transfer was unnecessary.

The nurses’ comments were markedly different 
from those of the physicians. Their most recurring
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observation concerned the benefits to patients and 
their families resulting from the use of the video 
system during hospitalization. Continuing medical 
education was another common theme. Five 
nurses felt that the video system should be in all 
the health aide and nursing stations, as well as in 
Thunder Bay and Winnipeg. Four felt that it was 
reassuring to be able to consult with a physician 
using a visual image.

Discussion
Provider acceptance of telemedicine is extreme­

ly difficult to measure. One obstacle is the limited 
number of providers associated with each project. 
Another is the high rate of staff turnover. Most 
telemedicine projects are conducted in remote re­
gions where staffing is limited and living and work­
ing conditions are not ideal. In particular, before- 
and-after studies are nearly impossible to conduct.

Attitudinal data have been collected by many 
telemedicine researchers. Sanders et al6 surveyed 
the attitudes of the providers associated with the 
Dade County Jail telemedicine project. Provider 
attitudes were generally favorable, although the 
nurses were less satisfied than the physicians. 
Fuchs11 surveyed the attitudes of the providers 
working on the Space Technology Applied to 
Rural Papago Advanced Health Care project in 
Arizona. The major problems cited by providers 
were the “poor” equipment reliability (even 
though it was down only 2.5 percent of the time) 
and the interruption of their already full work 
schedule to provide television consultations. In 
contrast to the results of Sanders et al, the non­
physician providers were more positive toward the 
system than were the physicians.

O’Neill and colleagues13 surveyed seven tele­
medicine projects and found no significant attitu­
dinal bias to the projects. They concluded that 
provider acceptance is usually related to the ease 
with which the telecommunications technology is 
integrated into the existing health care network 
and the ease of use of the technology.

Telemedicine systems are currently being con­
sidered by many health care planners. Conse­
quently, the acceptance of telemedicine by the
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providers who will eventually use these systems is 
a crucial issue.

The results of this survey are clear. The pro­
viders were positive toward the system. Further­
more, there appears to have been an improvement 
in their attitudes with experience in using the 
equipment. This latter conclusion is based on re­
call and is thus not so rigorous as one would like. 
However, that most of the providers said they be­
came more positive toward the system over time is 
a strong argument that they, in fact, did so.

One of the problems faced by many researchers 
when evaluating the attitudes of telemedicine sys­
tem providers is the limited sample size. In this 
study the sample of physicians was limited to four. 
With this small sample it appears that the physi­
cians’ attitudes were different from those of the 
nurses, especially when the physicians’ comments 
were examined. Such a difference can be ex­
plained, perhaps, in the difference in the nature of 
their jobs and the training required for them. The 
nurses work independently in isolated communi­
ties with very little support. Their training, while 
excellent, is limited when compared with that of a 
physician. Thus, the nurses feel that telemedicine 
will provide them with needed backup in time of 
emergencies or difficult diagnoses. On the other 
hand, physicians have more extensive training and 
spend less than one half of their time in remote 
communities. They are capable of dealing with 
most complaints and do not feel the same need for 
backup that the nurses do. Hence, their need for 
teleconsultation is less significant than that of the 
nurses.

The slow-scan system has been in operation 
since late 1977. The research project ended in 
1980, and at that point the Sioux Lookout Zone 
Hospital assumed control of the network and its 
associated operating expenses. This decision was 
not based on economic factors. Research indi­
cated that the system was not cost effective.14 It 
was found that there were more transfers, not 
fewer, as a consequence of the presence of the 
video system. One possible explanation for this is 
that patients were receiving more careful attention 
than they were in the past, although this cannot be 
verified objectively.

Consequently, it appears that the system was 
retained for noneconomic reasons, likely related 
to the nonphysician providers’ positive attitudes 
toward the system, a result of their need for medi­
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cal backup from time to time, the security of 
knowing that this backup was available, and the 
educational opportunities provided by the system. 
At least in this project these reasons were suffi­
cient to justify continued operation of the video 
network.
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