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PREFACE -
The major issues besetting the Americdn people in the field ,
of health are those of cost, quality, and accessii)ility of services.‘
I have loeg been convinced that'twor‘way television between u'rban/" ,
medical centers and those i.n,sub-urban or remote rural areas
could do much to contain costs while enhancing the quality and

4

. accessibility of needed health services‘. But the subjett is an

extremely €omplex one and there.is need for mﬁeh more funda-’

mental research - both, sg‘z‘iol'égic and biologie, whether in

the field.

‘ 3nhp H. Knowles, M. D.
I’résident the Rockefeller Foundation




AU"I‘HOR'S FOREWORD
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This report is addressed primarily to thoge who are interested in planning and im—
plementing the use of interactive television as an alternative means of delivery of .
services in the health field. Herein "sgrvices’ will mean consultations and therapy
in patient care, professlonal educat1on and trammg, conferencmg, and admimstra—
t1ve functions: , . . .
My mVestigatxon of interactxve telev1swn began {n January, 1972 but was sporadic
until April, 1973 when grants from the Rocl_cefeller Foundation enabled me to give
telemedicine my full attention for a year. Visits to the operational telemedicine
projects and to other locations in advanced stages of telemedicine implementation,
participa{ion in conferences and seminars, as well ag extensive meetings and corres-
. pondence with a growing group of people who are becpming knowledgeable about
»+ various aspects of telemedicine have constituted the bulk of this investigative effort.
Because telemedicine is a recent phenomenon, the body of literature it has generated
is relatively small. Studies and writing in related fields such as telecommunications
fdt delivery of social services and education, sociology of interaction, and communi-_
cations and systems theory have been helpful in adding to my understanding of the ‘
complex issues that telemedicine involves.

The history and current operations of ‘telem dicine, as well as abstracts of studies
of assessment capability and acceptance of felemedicine are presented herein as
straight reportage. Chapters on communifdtion aspects and research needs attempt
to synthesize what I believe to be the.most informed, insightful, provocative , or in-
novative thinking that has been brought tg bear on these subjects by observers and
stuflents of telemeditine from diverse disciplines. ’

To the extent that the reader is ignorant of current experience in telemedicme}e or
she will find new information here, but the report will be of greatest value to
reader who is encouraged to ‘approach this report as a participant in the process of
thinking about a new and challenging idea.

The people who have given time and thought to aiding my understanding of their work
in or study of telemedicine number several score. I wish to thank a few whose
contributions have been exceptionally valuable to me. .

Maxine Rockoff has been a central figure in funding eight new telemedicing projects
and in initiating a series of conferences and workshops bringing tégether many people
involved in the practice and study of this mnovki e concept. In additipn to making it
possible for me to become acquainted with many knowledgeable people I inight other-
wise have mi§gsed, she has given me many thoughtful hours in dlscussmns and corres-
pondence.

.Kenneth Bird introduced me, as he has 80 many others, to the telemedicine concept.
He has given generously of his time and has provided access to published and unpub-
lished matérials generated by the Mass achgsetts General Hospital's telemedicine
projects. .

Coe




Erving Goffman and his student, John Carey, have guided and encoura.ged my deeper
. study and thinking about human commumcation in the interactive television medium,
'Many telemediéine,practitioners haye graciously tolerated my requests to inspect
: . their operations, submit to long interviews, provide written materials, engage in
corfespondence, and correct those sections of the mé.nuscript which refer to their
. experience. Their names are prbnfinent in this report,
. For the insights they have given me in personal discourse I thank Allen Shinn,
Thomas Willemain, Roman Mrozinski, Eliot Freidson, Gary'Schober, Cecil Wittson,

and my colleagues at the Alternate Medla Center, Red Burn&, Eileen Connell Robert
Mariano, Jacqueline Park, and George Stoney.

-
»
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For their published contributions to naw ways of thinking about corimunication I am =/
especially indebted to' Gregory Bateson, Kenneth Boulding, Edmund Carpenter,

Buckminster Fuller, Erving Goffman, Edward Hall, Harold Innis, Ithiel de Sola P001
Lee Thayer and Norbert Wiener.,

This report was made poasible by the Rockefeller Foundation, John Knowles took :

personal interest in the work and I hope he will feel it has fuIﬁlléd some of his
expectations. E - \

' . . ' Ben.Park
\ . L - * June, 1974
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<N ‘ CHAPTER I
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~

o TEL-EMEDICINE ASUMMARY DEFINTTION AND OVERVIEW .

Telemed1cme is defmed in this report as the use of two-way or interactive telev1s1on
to conduct transactions in the field of health care. Interactive television enables
human communication employing the visual and auditory senses. Telemedicine also
permits transmission of the outputs of a wide array of medical instrumentation, Par-.
ticipants see and arg seen, hear and are heard,#in real time. They can shi
réspond and ' demonstrate. In many telemed1cme locations participant e;
control of the cameras whiéh transmit visual information to them. A ol photo~
» graphs from telemedicine locations, with explanatory text, is found on page 11.)

Television technology has been used by, the health care establishment since the earliest
days of television. Until the advent of interactive television, medical use was confined
to one-way transmission, which is what we see at home. Telemedicine is fundamentally
and significantly different. Its two-way transmission is fully mteractwe, whereas
ordinary television is active from the source and passive at the receiver's end. * The
differences can best be understood in terms of feedback. Because its information flow
is bi-directional, telemedicine provides the means for such feedback.*

Telemedicine has experienced yery rapid development gince 1972. Prior to then, it was
" being explored in three pioneer locations from 1960 onwaé Although it did not receive
widespread serious attention for its first twelve years, the concerns that are motivating
conslderable current interest in telemedicine were present from the begmnmg
- , . Maldistribution of fac111t1es and professional expert1se, as medical specialization
and technology came to represent increasingly interdependent and expensive re-
sources which gravitated for economic reasons to highly-centralized locations.

" The tendency c;n the part of post-World War II niethcal school graduates to specialize
rather than te pursue geheral practice, and so to move closer to the centralized. .
. _ fac1lit1es they need in order to keep abreast of modern practice. ’

L I . - "

* One—way telev1sion is, in 1tself a one-way information flows On occasion it is
" provided with the means for limited feedback. During a§—"11Ve" telecast, viewers
may have a voice link by means of which they may.ask or answer questmns and
make comments. They can show neither illustrative material nor fion-verbal reae-
tions, It is possible to introduce an element of interaction by means of devices which
" display multiple choices and are capable of limited branching. This development
%ot 'television as teaching machine' is promising and may have wide application.
However, it is not to be confused with fully-interactive televigion, Viewihg of video-
tapes of themselves by psychiatrig patients, would-be suicidés, and alcoholics is
another employment of one-way television that is finding inereasing utility. Inter-
action between patient #fid therapist can be modified considerably by the self-con-
. fron¥ation technique. 'If this interaction betwetn patient and therapist is conducted
- via interactive teleVision then it becomes 2 telemedlcine application.

P
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A SUMMARY DEFINITION AND OVERVIEW

°

he resultsht difficulty of access to adequate health care in rural areas, inner~city
] an many rapidly-growing suburbs as the older generation of physicians was
dbed and other physicians did not choose to practicein those areas. Com-
alth facilities deterforated because of the lack of professi?nal staffs.

. Diffi_dlty o) rovidhig up-to-date coiztinuing education, in-service training, or

s access to MAg SRty lities for the diminishing numbers of isolated health profes-

~

b might want to practice in relative isolation.

. Rising expectatiqus by all segments of the population, 'including the, traditionally
disadvantaged, for better health care and facilities, as the realization grew that
good care is not a privilege but a right. . . ’

. Escalating costs of medical services. -

Interactive television is seen as an answer to some or all of these problems in many

situations because of its ability to compress time and distance between providers and

consumers of caring and educational services. The substance' of the vast majority of
thege services is communication, and’interactive television facilitates instantaneous
communication over distances that are now as great as 250 miles and may in the future
be far greater. Interactive television can bring the patient and the physician, the
professional and the caonsultant, the teacher and the learner into visual and auditory
contact. It enables the scarce resources, represented by all the specialties to be in
contact with widely-spaced distant lacations at the times when their expertise is needed
for education, consultation, or therapy. In projects linking multiple locations, the
consultant or teacher may interact with patients and professionals in one location after
another or more than one at the same time without moving from his or her own central
base. Consumers, patients, subordinate professionals and students ' receive services in
community hospitals, at urban qutreach or rural clinics, or at distant buildings within

a scattered institutional complex, In many instances interaction via telemedicine means

the difference between receiving service and not receiving it at all, In most instances

ans the difference between ready access and difficult access. In all instances it
represents more convenient access than travelling to the source.

. At the time of this writing telemedicine is being utilized in thirteen projects which

gerve nearly forty separate Enstitutional sites in twenty-one cities and towns.
These projects represent a wide range of applications. There are large projects, such
as the New Hampshire/Vermont "Interact' network which links. the medical schools of

. the University of Vermont (Burlington,. Vt.) and Dartmouth College (Hanover, N.H.),

community hospitals in Claremont, N.H., Bellows Falls, Vt., and Barre, Vt., a
community college in Claremont, and a state prison in Windsor, N.H., for continuing
and in-service education, consultation, diagnosis, therapy, and conferenting. There
are small projects, such as the single link which provides medical consultation from
a small group of physicians at the community hospital in Blue Hill, Maine fo a nurse
practitioner 25 milés distani§iin Stonington, Maine, at the sedaward end of Deer Isle

in Penobscot Bay. There ar® projects which serve urban areas, while others serve
rural areas. Some projects combine myltiple caring, educational, and administrative -
applications, yet some have narroweqr applications, Telemedicine projects are based
on private non-profit institutions, public institutions, and private group practices.

-

°

7



<
4

- .
- | N -
A} .
-
¢ .

A -

CHAPTER I ’ A SUMMARY DEFINITION- AND OVERVIEW

* L

-

'

Projects becoming op‘erat;ionél in 1974 wi‘ll further diversii‘y the application of te,lem;%.l-

ine. Indigenous Alaskan Eskimos and Aleuts will be served by a system using satellite °

ransmission; nurses seeing inmates of Miami and Dade County, Florida jails will re-
ceive teleconsultation from physicians at the University of Miami Medical Center; nurse
practitioners at remote primary-care clinics in the sprawling city of Jacksonville,
Florida will receive consultation for their patients from physicians at University Hospi-
tal; the half-million people who live in Puerto Rico's ‘southern region will be provided

a number of services, as will professionals in smaller centers, by a system whosé
first two-way link wili unite a community hospital at Guayama with the Regional Hospital
at Ponce; a system based on the University of Ohio Medical Center in Columbus will
deliver diagnostic, therapeutic, and professional education services to the Appalachian

.region of southeast Ohio around Athens and new telemedicine systems will link Veterans

Administration hospitals in a number’cf states and regions. ,
. 4

and Appendix A, . —

Degcriptions of existing and projected t‘elemedicine'projects will )mfound in.Chapter IV
Is telemedicine a stop-gap solution or are we seeing the beginnings of a peryﬁnent ap-
plication of interactive television to delivery of health care? Will the ¢urrent trend
toward wider development of telemedicine facilities institutionalize TV technology while
inhibiting other solutions, such as training enough professionals or building enough .
facilities to provide universal face-to-face care? Is the current proliferation of tele-
medicine a remedy for dissatisfaction about delivery of health services or is it merely

a symptom of this dissatisfaction? -

’

14

These are not the questions raised by the person who has most to gain or lose, the
patient. Instead, the patient asks: Why can some Americans get the best medical care

in the world and I get no care at all? Do I have to be sick in order to get to gee a doctor ?
Why did it cost sq/much to put motMer in the hospital just to die? '

"The current initiatives for thé development of telemedicine take place at a very oppor-
tune time. There is widespread public feeling that something is wrong with the delivery
of health'services in the United States. The politicians are responding with proposals ~

for major legislation involving the establishment of a national health insurance program,

the promotion of HeMth Maintenance Organizations (HMO) and the creation of Profession-

al Service Review Organizations (PSRO). While politicians are busy promoting their
ideas rganized medicine continues to lobby for legislation most favorable to it, the
consumers are often left facing the technical, medical complexities with bewilderment
and frustration, Indeed, it can be surmised that the average patient goes to the average
physician without knowing exactly when it is proper to seek care, pays a certain fee
without knowing exactly what congtitutes a fair charge, and receives medical treatment
without being in a position to jucﬁe its quality. Hence, general public frustration with
the system should make the consumers more open to new methods for solutions to their
problems. ''*

‘Bashehur, Rashid L., "Telemedicine. and Megical Care" in Bashshur,
Rashid L., Armstrong, Patricia A.,, Yousseff, Zakhour I., eds., Tele-
medicine, Explorations in the Use of Telecommunications in Health Care,
published by Charles Thomas, Springfield, dll., 1974 (forthcoming)

—
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Professionals who are active in telemediciné are generally ‘enthusiastic about it. They ~
| contend that interactive teleivision enables interaction and feedback for the ‘satisfactory
‘ accomplishment of most of the functions associjated with primary care, * education, and
many types of therapy. In some instances, telemedlcine allows communication that is
said to be superior to face-to-face interaction.
7
General feasibility of the medium has been egtablished in studies which have evaluated
telemedicine's assessment and disposition capability in general diagngsis, auscultation, | e
dermatology, radiology, psychiatry, mental retardation and speech therapy, as well as
in evaluations and reports from active telemedicine projects which cover a wider spec-
trum of educational, consultative, therapeutic, and administrative functions. Palpation
cannot be done currently but some experienced users state that description of topogra-
.phy, texture, tone,. etc., by a trained assistant under the scrutiny of the remote phy-
sician pravides adequate information in a majority of situations encountered. i ¥
Most telemedicine prOJects currently employ ‘black and white television, rather than
color. Eventually most systems will have cQ;lor capa,b11ity, but many telemeflicine ]
principals currently reason that: - ¥ _ T r .
. Color today costs at least twice as much to msta]l and maintam that the benefits
obtained from it are marginal : , \ ' -

. Color telgvfﬁmn of the United States NTSC sténdard is not stable, requ1res con-
stant adjustment, and is therefore rarely "truef" and .

. Dermatologio diagnosis, for example, can be performed satisfactorily with black
_ and white, when the trained assistant with the patient describes color.

" Patient acceptance. of telemedicine has been reported as favorable in one formal study
from Massachusetts General Hospital and 231 active telemedicine projects report that
" patients' attitudes are favorable toward seeing professionals via two-way television.

One study o professlonal acceptance has been,inade. Nurses in the N, H./Vt. '"Inter-
act" syster received continuing education via interactive television and indicated both
positive and negative attitudes about the experience. It was positive in that the sub=
jects felt their education had been advanced, yet negative in that they felt the face~to-
face experience would have been*superior. v

No formal study of physicians' attitudes toward telemedicine has been made. From
current reports and extensive interv1ews on the sub]ect it would appear that:

.  Physicians who use telemedicixfe with some degree of regularity as providers
(consultants, educators, therapists) tend to be favorable to the medium.

Physicians in positions of asking for consultation are favorable to telemedicine
when they feel no personal threat to their statug or integrity, but are reserved

An early study at Mas?'achusetts General HospitdPsuggested that two~way television
"in conjunction with a skilled professional nurse clinician or practitioner can be

used to manage successfully aver 90% of the general medical problems seen at a A
primary care ambulatory medical facility." (See"Diagnosis, General" in Chapter V.)
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' .  Physicians who have had no experignce

i

.th telemedicing generdlly ﬂa.ke positlons

about it that range from dubious to deni ratmg. +An exception to thig generalization |

is found among those physicians wh roeive that telempdicine can respond to un-

met needs for which they see no avpilgble alternative solution that {g as satisfactory.
At .

‘ -

'Quest1ons Issues and Problems °

»

Telemedicine practitioners and gtudehts ef the medium are aware that between tele-
medicine's present andfﬁture potentfal lies an awesome number of questions, 1ssues

and problems. /

. The capacity of the technology already incorporated in telemedicine projects (to say
nothing of more sophistieated ec‘hnolog'y which is already available or theoretieally
possible) outstrips understanding of 1ts optimal use by telemedicine participants.

¢4‘

People using telemedicine agd'those using interactiv(e telev1gs/{ n in education, busi-
) ness, government and law enforcement are penahzed because they are pioneers.
”)( New commumcation techniqyes require a substantial period of trial and error and
increasing proliferation befgre utilization of them gpproaches 'ordinary" behavior, )
Even the telephone still is uBed with varytig degrees of efficiency and effectiveness. —___
. The problem of optimal use jof \interactive telev1s1on technology is exacerbated by
impatience based on users' rception of technology, as a "plug-in" facility which
should allow them to do wha eVer they wish without any special training or under-
standmg. , ) '

Unforﬁately, experienced t le)nedmme pract1t1oners and funding sources have
come belatedly to the realization that reliable evaluation of the medium is impos-
sible until utilization of if approaches reasonable optimizatioh, When transactions
are overlong; when users do not know how to achieve reliable visualizations, clari-
) ty of sounds, or ready comparab111ty among various visual and/or sound elements-
tz when conferences %e inhibited because some people are out of microphone range,
. out of the light, out of camera range; when interactions are interrupted or crippled
by what is perceived, for sociocultural or psychological reasons as confusing,
threatening, or insuiting behavior by a participant; when 2ny of these things, and
more, occur, a need is seen for study of behavior at the human/technologmal inter-
face as well as for concurrent learning and undexstanding by users.

.2 Development of te‘bhnolgr'uniquely adapted to television interaction will progress
only as users can be made to specify their precise needs. However, users must
ecome more sophisticated about the nature of interaction and their relaticnship to’
technology in order to be able to generate reliable information about the nuances of
perception to which the technology must respond,

. Relationships among professional users of interactive tele ision apparently are
' altered when roles take on meanings and are endowed with esponsibilities different
‘ from what is normal in face-to-face settings. Role meanings and résponsibilities
are further varied in relation to functions. For example, the nurse who needs in-
formation normally obtained directly by the physician may have to ask questions
which force the physician to impart information not ordinarily part of the nurse's
training. When the nurse asks, ''What are you leoking for?", '"What is it you want

N -
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me to show you?", it is frequently necessary for the ‘consultant to become a
teacher. Information requested by one party may also require increased skill in
manipulation of equipment by the other party., .

v

»

A patient often comes toa primary care location and is ﬁrst seen by a nurse
practltioner, nurse clinician, or physician's assistant. The non-physician profes-
gional is constrained by protocols or standing orders to the performance of certain
procedures (e.g., routine general physical examination, history-taking ‘and con-
tinuation of management) Any problem, complaint or finding not covered by proto-
cols or standmg orders requires referral which is made via telemedicine unless the
cond1t1on requlres immediate hospitalization. - ,
Study of role re1at10nsh1ps among professionals using telemedicine should attempt
to establish a satisfactory re~defipition of role functions. Explicit definition of role

functions must assure pat1ents of ¥ level of medical care consistent with established ]

norms. In other words increased ease, of access to primary care cannot pernut .
unsupervised care by a substitute physician, Integration of physician - non-physician
role functions represents increasing responsibility by non-phys1cians and must be
subject to control and review, .

At what point does dependence on the nurse or referfing physician become intoler~
able to the consultant? How willing is the physician to educate the nurse? How wil~
ling is the nurse to accept greater resppnsibility, not only for performance of some
physician tasks but for the responsibility that comes from increased knowledge ?
How willing is the referring physician to have his or her knowledge appear inferior
to the consultant's in the presence of the patient ? Will the greater contact With
professional colleagues at levels and the growing participatioh by consumers in .
tMe newer systems of health care tend to diminish the control of their clients by
physicians ? Will resistance by physicians to this state of affairs prove an effe
barrier to proliferation of telemedicine facilities ?2Under what conditions will
physicians feel that telemedicine is worthwhile ? &

1t r-would seem that physicians who have practiced in groups' or in teaéhing ospitals
will'Tind adaptation to telemedicine easier than will solo practitioners, bfcause the
former are more accustomed to sharing responsibilities for patient caré, to free
exchange among colleagues and to well-meant challenges about practice.

. What organizational changes in the overall system of health care are likely to take
placeas a result of further decentralization of health care delivery? It is unlikely

that telemedicing's major outreach will be restricted to providing backup consulta-
tion to primary care clinics staffed by non-physicians If health professionals can
be supported by telemedicine consultation and continuing education, may there not
be a reversal of the trend of physicians to gravitate toward centralized facilities
and for more medical graduates to practice in rural, suburban, and inner-city
areas ? If such technologically-facilitated re-distribution of medical manpower
were to become a reality, .theh it is possible to predict that these communities will
be in positions to demand concurrent development or renovation of secondary-care
community hospitals and/or primary-care clinic which do not exist today or have
fallen to sub-standard classification. The ideal for each community would be a
system consisting of manpower, caring facilities and telecommunication whose size

: , !
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2 a.;xd configuration would be determined‘by and suited to the needs of the population
/ - it its service area. ’ oo ‘-

™

7 ', Redistribution of ¢aring manpower and facilities could spell concomitant shifts in °
y . the economics, administration, policy-making functions, governmental relation-
. ships, and patient relationships of 9e health establishment. o

< o

. The technology involved in health service redistribution probably should be- inte-
grated with similar technological developments in education, government, industry,
social service, law enforcement and the court systems, to avoid-duplication of

. har&ware that can be shared without loss of facilitation. It is likely that microwave
technology, although now widely used for point-po-point distribution betwéen indivi-

dual facilities, will give way to coaxial cable distribution within zelatively small

areas and that "airwaves" such as microwaves, including thoseg transmitted via
. * satellites as well as land towers, will be used to deliver signals only between”
) facilities and systems at greater distances. Implementation of microwave requires

. ; finding frequencies not already occupied, and obtaining licenses for frequencies

from the Federal Communications Commission, * In most large urbap areas finding
suitable available frequencies is becoming difficult, so finding multiple frequencies
to link multiple locations may be next to impossible. f e
A I -
. Cable television can link Iarge numbers’of locations, if mstitd%ions carlease a
sufficient number of dedichted, secure channels from a local commercial cable -
P ~ (CATV) system which has bhi-directional capability. However, the number of
channels available for any gne special purpose may represent only a fraction of the
CATV's total capacity. Thub, should towns and municipalifies be wired with separate
two-way cable systems dedi¢ated exclusively to service objectives ?

N o
Here we are confronted by qiestions of national priorities and how much such
. development will be supportell by public and private resources.

. Cost, quality, and access areithe evaluation standards by which innovations in
delivery of health care must fipally be judged, Are costs reasonable for services
provided? Is care as well as eflucation of acceptable guality? Is the system readily

, accessible to both providers consumers ? Despite enthusiasm for the medium,
no telemedicine practitioner cldims unequivocal proof of its cost effectiveness, its
ready accessibility, or the adequacy of quality of its service, However, telemedi~ ¢
cine ideally does provide:

Consultation in less time, a factpr which increases in significatnce proportionate to
the time of physical travel and seriousness of the problem involved. ; .

Consultation or education which gtherwise would no}be sought, due to difficulty of
* travel or cultural barriers, ** This factor also increases ih significance in relation
to need for the service involved. ' )

- »

E .+  Unless microwave facilities are leased from organizations like the Bell Systenii

**x  Note that difficulty of travel is no} related only to distance ard trangportation, but
to physical or mental disability.’ Cultural barriers comprise socioeconomic, lingu-
istic, ethnic and class factors. Patients will go fo East Harlem's Wagner Clinig
who will not go to the Mount Sinaij Medical Center a mile away. v

y
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Facilitation of supervision at a.distance, “This has a direct bearing on feasibility
of providing care through sécondary hospitals and outreach clinics, earlier dis-
charge of patients from the hospital, and efficiency in the use of supervisors'

time, @ - ’
Conferencing and continui1'1g~éducation among participants at fwo_ or more loca~-
' = tions, simultaneously. \\

" Implicatidns for potential saving of travel time and costs are obvious in most of the
above, What dollar value should be assigned to raising the educational level of pro-
fessionals throughout the system ? What is the dollar value of earlier diagnosis and
care to those otherwise unable or reluctant to obtain them? What is the societal value’
in improving the health of significant numbers of people whom the health care estab-
lishment otherwise does not reach or reaches only with considerable difficulty? What
is the value of enabling patients to shorten hospital stays, with adequate supervision
at home by television? What is the societal value in limiting energy consumption
through reduced travel ? :

To date, such benefits may be subject to theoretical cost analysis, but precise evalua- ‘
tion of cost/benefit or cost-effectiveness of most telemedicine.facilities, as well as .
the assessment of quality and access, founders on the issue of suboptimal utilization. -

Suboptimal utilization comprises two separate problems: awkwardness of communica-

tion, and underutilization. The former has been discussed above. ] " -

In tglemedicine systems, what are chiefly underutilized are the capacities of the faci-

lities.. Increased utilization of facilities depends on: Larger numbers of consumer

locations to which links gre provided; this requires additional transmission links and

assumes that adequat& 'staff would be available at these locations; and/or use of the

facility for purposes other than delivery of health and medical services. It can be

estimated that utilization of facilities providing consultation services from a lange

hospital tele-center to primary care clinics will approach saturation only when those i

clinics are sufficient in number or size to demand teleconsultations at the rate of
‘ one every ten to twelve minutes. * T

The irony is tﬁaﬁurtenﬁ telemedicine projects do not' have sufficient Tunds to buy
additional equipment, and in many cases would face difficulties in securing trans-
mission paths if they}cﬂould afford them.

In the meantime, some telemedicine systems are moving positively in other directions
toward improving utilization. The Teasoning goes something like thif: ""Although our
limited facilities can reach only a fraction of the people our profes;sional resources

N are capable of serving in consultation and therapy or for conference, there are ‘many

+  Based on the Cambridge project experience, which showed that an ayerage of
eight minutes was spent, per tele-consult. The additional two to four minutes is
an estimated average time required to get physicians "on line, " assuming that,

. in every.case, a patient is awaiting consultation and that, as implied, there are

' a number of remote stations from which consults are being requested. The

average 2-4 minutes includes situations whexe one physician is dealing, seriatim,
with patients who are at a number of locations as well as where different physici-l-

ans are requested and must ke called to the tele=qgnter at the hospital.

-
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other societal needs to which interactive television ca.n/ respond. If our syStems can
respond fo these other needs, we will spread system costs over a widgr base. "Students
attend bi-directional classes in health and mental hygiene conducted by professionals;
classes are held for public school teachers interested in learning disability and adoles-
cent counselling; a study of hearing impairment and another of learning .disabilities in
children have been conducted; courses in pharmacy have been given to nurse practitio -
_ners and other students; adult education courses, parole board meetings, and various
types of counselling have all been conducted via telemedicine facilities. Many telemedi-
cine systems are exploring similar means for greater utilization, including nights and
weekends, if functions do not require excessive additional staffs. - ¥

There remains the question of quality, which becomes intertwined_ with cost and access
in the utilization rix. Access to a wide array of professional ski limited to the
small number of’terminal outreach locations connected, usually, to a single location
back at the central institutional complex. It is sometimes not feasible {4 summon the
appropriate physician to the central institution's single tele-center; thus quality of care
may suffer. Proliferation of locations and channels would obviate the problem. Further-
more, as long as human interaction in the medium is poorly understood and as long as
technology is ill-adapted to professional needs and professionals to the technology, One
must assume that quality potentials have not been realized.

No sizable body of patients has been studied over a sufficient period of t1me to deter-
mine long-term outcomes or other effects of having received care via telemedicine.
Such a controlled study currently is difficult to. perform, since prior base data on most
of the universes of patients seen via telemedicine are almost non-existent and there
has not been a large group of patients who receive all their medical attention via tele-
medlcine. -

Y
¢

Most telemedmme practitioners believe that the caring services which have been
provided to date are satisfactory, given the self-imposed requirement that physicians
must feel secure with the information the medium provides. If they are uneasy with the
transaction, they make alternative arrangements for the patient to be seen or cared
for. For all the caution exercised, however, the vast majority of patient transactions

initiated via telemedicine have been satisfactorily concluded Via telemedlcme,

The questions that are raised about quality of services delivered’ via telemediéine’in-
*clude: How much diagnostic information is lost in the inability of the physician to assess
the patient's reaction to the physician's touch? Will professmna}g bécome over-

" ..dependent on telemedicine to the extent that massive technical falilure will result in ,
breakdown of the caring system and interruption of critical management‘? Is it necessary
to develop means of isolating patients from the more extensive dinlogue between congul-
tant and nurse that is often required for use of the medium, lest patients become un+
necessarily frightened or are motivated to improper self-treagment? How is quality to
be defined, by whom, and how ig it to be controlled ? Must quality of care to a remote

*  New telemedicine systems, such as those §gged on Jacksonville s University \
Hospital and the Regional Hospital in Ponce, Puerto Rico, filan to deliver consul-
tation to primary care centers serving large numbers of patients. Data from such =
gsystems as these may, in the future, provide material for study of long-term
outcomes, and effects. Lo
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area meet the standards of the community from which it 15 provided? What place does
"something is better than nothing'' agsume when "something" may not represent the
very best but "nothing'\is eqtuvalent to neglect?

Many questions about telemedicine's facilitation of quality of service are remarkably
similar to questions about the quality of service provided by the health and medical |
establishment, generally. As such, thege questions may underline the need for answers
about the/health professions in general. . Perhaps they are raised about telemedicine .
because it i perceived as an isolated and unproven entity, as well as a potential means

. of extending the service capacity of the Realth establishment.

A General Comment on Telemedicine Research

It may be that research on telemedicine 8hould be undertaken as a massive, unified,
large-scale project pursued over a period of years. Certainly such an approach could
go far toipgure against duplication of* effort and to promote planned integration among
the various utilizations. This approach, assuming it covered the widest variety of
applications of technology, populations served, and professional and institutional con-
figurations, would have the advantage of producing coordinated and non-conflicting data @
of a very high degree of reliability. Its chief disadvantage is that such a project, costing
hundreds of millions of dollars may not become attractive enough to finance until much
of what it aims at learning has been rendered obsolete by an unplanned and far more
costly jumble of duplicated services. . <

]

In the meantimz, we are seeing implementation of discrete projects backed by an ob-
vious willingness on the part of different federal agencies and foundations to explore
what interactive telecommunication technology can provide for a number of health ser-
vices objectives. The advantages in this multi~-faceted and relatively disorganized ap-
proach are that the medium is being explored, albeit diffusely, and each sponsoring or-
ganization persists in learning about what the medium can do. Although there has been

. some evidence of initial duplication of effort and re-invention of wheels, recent federal
initiatives in the health field have been pursued with a clear understanding of the need
for comprehensive information exchange among contracting organizations and sponsors.
Current research has been shared. Research problems have been openly discussed
.among telemedicine project principals, as well as a growing number of individuals and
organizations with\nterests in‘utilization of the interactive television medium for a

- variety of societal purposes.

If an ideal massive research effort is naf mounted, encouragement should be given to
implementing research projects that can,‘provide useful information about both the

utilization of interactive television for socjetal needs and the effects of IATV on social
structures. It is equally important that research continue to be shared in the manner

. Ra .
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Dlustrations of Telemedicine Facilities C
2 = . . )

Fig. 1 shows a typical consultation in the Massachusetts General Hospital (Boston) -
Bedford (Massachusetts) Veterapns Administration Hospital telémedicine setting.
Physician and pati foreground are in the teleconsultation studjo at Bedford; the
consultant seen on evision screen is 23 air miles distant in the tele-center at
Massachusetts General. The physicians can listen simultaneously to the output of an
electronic stethoscope. The camera which.can be seen below the television screen is
transmitting a picture of patient and stethoscope placement to the distant physician.
The transmlssion is caxrried via microwave signals in both directions. *
Fig. 2 shows on the telvision screen to the left, one of the pictures that may be ‘seen
by the consultant at Massachusetts General Hosp1ta1 The picture on the screen i8 from
"the large eamera at the left. The picture (not seen here) from the camera benéath the

" monitor is a latekal view of the patient's chest. The microphone over the near physi-
cian's head is trained in the direction of patient and physician so that they can speak in
normal tones and be heard easily by the consultant. The nurse holds an additiongl micro-
phone because she is out of range of the overhead microphone and, may be called on to
give salient details of the patient's history, cbndition, or management, Patient, physi-
cian, and nurse hear the consultant's voice from the upright rectangular speaker in the
right background. The camera mounted beneath the television monitor is under the con-
trol of the distant consultant. Electronic signals activated by a joy stick at his hand
cause the camera to tilt up or down and pan to left or right. With a set of pushbuttons
he can cause the 10:1 zoom lens to move in or out for close or wide views, focus the

' lens, or vary the size of the lens aperture (f-stops). In addition, he can transmit a

"cursor'' - a moveable electronic pointer - which appears as a small white rectangle on

the picture from the patient's location (television screen at the left); this enables the
distant physician to call aftention to areas of interest he wisheg to discuss.

Fig. 3 shows the control panel used by gonsultants at Massachusetts General Hosp1ta1
in transactions with the Bedford Veterans Administration Hospital, The joy sticks next
to the physician's thumbs permit panning and tilting remote cameras in the directions
shown by the arrows. The lower rows of buttons control iris (open or close), zoom

(in or out), and focus (near or far). Buttons in the tdp rows permit the consultant to,
select and activate equipment.

Fig. 4 shows how the distant consultant can view X-ray films mounted on standard view-
boxes. His control of the eamera lens permits him to view large or small areas of the
film, which are seen on his television screen at magnifications up to 10:1. ** By¢con-
trolling the camera aperture, he can increase or decrease contrast. .

*  Other projects transmit two-way television signals via coaxial cable, laser beams,
infra-red beams. Systems using video telephones transmit via ordinary telephone
wires.

, YL

**+ 10:1 18 an approximate figure, based on using a camera lens capable of resolvi
an image 2 inches by 1.5 inches displayed on a standard 23-inch teIevision tlg
screen (diagonal measurement),
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Figs. 5 and 6 illustrate a different type of telemedicine setup, in the Lakeview Clinics -
project which interconnects group~practice facilities at Jonathan and Waconia, Minne~
sota and Ridgeview Hospital in Waconia. Camera, monitors, microphones, speaker,
electronic stethoscope and videocassette recorder all are housed in gegdily moveable
television carts, of which there are two at the hospital and one at each clinic. The
system's tra.nsmmsmn is via channels of a 13-mile television eable between the two
towns. The physician is using the cart at the clinic in Waconia m‘view an ECG paper
tracing at the Jonathan Clinic. :
Fig.' 7 indicates the ﬂex1bi11ty of telemedicine in the Lakeview Clinics project. Al
patient rooms, ICU-CCU, emergency rooms and conference rodris of Ridgeview Hog-
pital are w1red so that a hospital attendant can roll a television cart* to a location and,
plug in its power and cable termmals Physicians at either clinic location may see and
convérse with their hosp1ta1.pat1ents and hospital personnel at any hour. This =applica-'
tion has proved useful in constant monitoring of severely ill patients and patients in
delivery rooms, in’consultations, and for emergency supervision,

Fig. 8 from the Logan Airport Medical Station in Boston, illustrates transmmsion of
photomicroscopy. A beam=-splitter permits both the laboratory professional and tele-
vision camera (the large, gray fectangle) to view the slide simultaneously. The picture
being transmitted from the camera to a consultant at Massachusetts General Hospital
is seen on the small monitor sgreen. Nurse and consulta.nt talk to each other by, means
of microphohes and speakers (not shown). y) .

]

& . -

*  "Television carts" are used in some other syatems. This one ha‘ppens. to use them
most flexibly, because it was possible to wire all rooms in the hospital, as well as
a number of locations at each clinic. It is recommended that any new health care
location be provided with ample conduits to facilitate ubiquitous telecommunication,
via coaxial cables) fiberoptic strands, or other conductors. Such conduits must
have soft bends, not right-angle turns, and ghould be capable of carrying two 1/4" ,
coaxial cables, Cables neéd not be drawn immediately, but emplacement of conduits
assures that the option of future cabling will not be foreclased.:

L

-12 -
: <4

[
v

<




TELEMEDICINE: A SUMMARY DEZINITION AND OVERVIEW

<
\

‘FIGURE 1

Fw‘




PR
Ak

4

S

=3
e
S
~
g
2
<
g
&
<
e
(]
s
=
=)
wn
<

TELEMEDICINE:




A SUMMARY DEFINITION AND OVERVIEW

.

TELEMEDICINE

ot g,
2

W
. ]
: ¥
A
¥
!
f
B
“
:
¥
N
&
3
2e
N »
’
.
r
A
&
i
.
A R
PR
d
-
- . . . + . ’
. - N .
> .. .
- : . - v [] -
. - T - ’ .
. . N . 8
. , . - OB
. R - . . R PR ) 2
R \ .
. - S . - .
£ N N - - - - . N s .
[} . R ,




P _
TELEMEDICINE:

. N -

FIGURE 4

-~

Aruitoxt provided by Eic:




TELEMEDICINE: 4 A SU%LARY DEFINITION AND OVERVIEW ’

A - -

ERIC ' . - )

Aruitoxt provided by Eic: . A N .




I'4 .

TELEMEDICINE: - C A SUMMARY DEFINITION AND OVERVIEW
_F‘_'—b—_f‘__‘—___———

-

»

: " .. FIGURE 6

Aruitoxt provided by Eic:




¥

A SUMMARY MDEFINITION AND OVERVIEW

~

«

¥

<

4
FIGURE.7 .

-

.




.
] L)

TELEMEDICINE: ' t __A SUMMARY DEFINITION AND OVERVIEW

- FIGURE 8




CHAPTER O

v

HISTORY: How telemedxcine began and why; development from 1959 to 1974. The three
pioneer locations, University of Nebraska, Massachusetts General Hospital, Dartmouth
Medical Center ... Federal initiatives, 1972-73; eleven new telemedicine projects, ten
new locations., }

The histor'y of telemedicine is not long, but it.is mstmctive. Since telemedicine pro;ects / .
.were initiated fo deal w1th different problems and different anticipated outcomes, the
projects cover a broad range of possible telemedicine expenencesmd goals, In this ,
chapter the histories and rationales of some projects are considerecg ‘latér in the book

the operational agpects of problems, current utilization, and evaluat%on of some of the
same projects will be described in additional detail. e ‘

University of Nebraska/Nebraska Psychiatrie Institutd T -

P i

The first telemedicine link,in Omaha, connected two institutions across the 3treet from
each other, In retrospect, the shortness of this earliest span points,up the concept_of
"distance' which telemedicine i8 said to minimize, Today we see telemedicine links.
and networks stretching from the space between floors to 250 miles, Phygical movement
in the same space might require minutes to hours, but the elimination of physical =
movement apparently has psychological and social implications as well ag impreved
efficiency. It is interesting to note that this first short telemedicine link at the Ln,ivel‘-:ity
of Nebraska College of Medicine between the Nebraska Psychiatric Institute (Dep nt
of Psychiatry) and the Department of Anatomy was constructed in 1959 chiefly 'to copfirm
and utilize the mutuality of their missions in teaching and therapy, as well as to promote
discourse between psychiatry and other medical school disciplines." 1
S

This link was ifitiated by Cecil Wittson, Professor and Chairman of the University's
Department of Psychiatry and also Director of the Nebraska Psychiatric Institute (NPI).
He selected bi-directional telecommunication becduse of his positive experience in the

. . 19508 with long-distance telephone consultations and conferences among widely-
separated groups of mental health professionals at a variety of institutional levels
across Nebraska and inter-state. Furthermore, he saw telecommunication links as one
means to overcome real and imagined barriers of epace and/or distinction and promote
synergy within the larger complex.,

A number of teaching and clinical experiments were developed to test this innovative
-tool. .

Medical students in neuroanatomy laboratories viewed televised demonstrations of NPI
patients with various neurological disorders. Correlations between disorders and
anatomic involvements were seen and discussed via the two-way television link,
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Eight psychotherapy groups engaged in a controlled experiment. In four groups all
participants were in the same room, while in the other four groups the-leader
pamcipa.ted by interactive television. Wittson and his colleagues concluded that "on
balance, it was found that the personality of ‘the therapist was a far more significant
or critical factor than the substitution of the television medium for in~person

" presence, " 2
Psychiatric patients were sucoessfully treated individually via the television link.

' " 'Wittson says, "We took a very tough case who required depth therapy over a long period

of time, and the poychiatri.st never met the patient face-to-face, We found that worked, "1

Neurologic consultation was attempted, with the neurologist observing gaits, talking
with patients, and watching while someone at the distal end of the link did various reflex
tests; Wittson says, ''He wag taking the only kind of history that an experienced neuro-
logist could take, and then u.sing his neurological consulting compyter [his trained mind]
and coming to the conclusion that 'this patient needs to be sent to the medical center—
or does not; this is a simple case of multiple sclerosis, or what have you' and we found
that thle consultant in neurology could do his consulting very, very well over two-way
TV 11

Psychodiagnosis and psychological testing were performed satisfactorily, "‘with some-
body to kandle the ca

“"Evaluation and therapy in speech impairment were satisfactorily accomplished. "

""We tested the ability of a psychiatrist to act as a consultant, and what we did was to
bring in some general practitioners who ... had no training in psychiatry, along with
their patients. They were on one floor [at NPI] and the psychiatrist would be down on ...
{another] floor. We found the consultant could help [the G. P.s] and we figured if we
could do it from one floor to another, we could do it 2 hundred miles away. "1

"We had been bringing people to the Institute for in-gervice training. We felt that this
was 2 costly and time-consuming thing. There was a good deal of resistance on the part
of the administration [of distant institutions]. It was disruptive of schedules. [We con-
cluded that] we can do this long distance. We applied for and got the first grant NIH
National Institutes of Health] made for long-distance television ...to Norfolk
{112 miles away].1 ,

The State Mental Hospital at 7*Iorfolk was typical of many institutions of its type. The

staff consisted of three psychial;rists two of whom served also as administrators, 3

one general practitioner and three shifts of ‘seven nurses, as well as a number of

*  The Omaha-Norfolk link did not become active until Dedember of 1964. Microwave
facilities were not available between the two cities and had to be designed and
constructed by Bell Telephone, The confract, a typical ten-year agreement with
termination liabflity, protected the phone company's large investment in micro-
wave equipment. )
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1

.attendants to care for approximately 1,000 patients. The staff had little access to .
v consultation, continuing education, and in-service training; the NIH (NIMH) seven-year )
grant was seen as a means to remedy these shortcomings. Its objectives included rapid
consultation for diagnosis and treatment and improved gervices for state hospital
. patients, improved edacational training for the state hospital staff and other profession-
als and students at the University/NPI complex in Omaha, .

In 1969 federal funding cuts reduced the project to six years, and the final report on
. the Norfolk-Omaha link was issued in September, 1970. The report confirms that the .

objectives were achieved.4 Several valuable uses of the Omaba-Norfolk link were

unanticipated prior to commencement of operations 4»6, These uses included:

3

.  Providing the patients from the Omaha area with routﬁ;e visits with their families.

.  Where home situations had contributed to patients' illnesses, mental heal‘t;ozéers
could give family members a better understanding of the patients' problems zd
could sometimes conduct family therapy. .

. Omaha, with a large number of job opportunities, proved tq be a place where :
significant numbers of released patients could be employed. Television follow-up
and counselling in vocational rehabilitation were facilitated. Patients were inter- =
viewed and their progress noted by the state hospital counselors with whom the
patients had worked in Norfolk.

. Videotape recordings of social work graduate students conducting groups were
played back and reviewed in interactive sessions between the NPI instructors and
the students, who were gaining clinical experience 2t the state hospital.

. Because of the acute shortage of psychiatrists at Norfolk, ward administration -
proved to be one of the most effective uses of the system. Beginning in January 1965
on a 35-bed security ward for women an Omaha psychiatrist used two-way television
to talk and work with state hospital ward personnel and patients for 30 minutes each
day. He hoped to achieve better patient management through adequate medication
and to change the attitudes of the ward personnel, who thought of themselves as
custodians rather than as therapists. Monitoring the ward, even at long distance,
brought rapid changes in these situations. As the program progressed, three NPI
psychiatrists administered ten wards at Norfolk. The total inpatient population at
the state hospital dropped from 900-plus in 1965 to 476 in"December 1968. The
state hospital administration felt that the treatment programs set up by the TV .
psychiatrists certainly were contributing factors in this inpatient decline, for it
became possible to supervise use of new psychiatrie drugs and new therapy
techniques. <

. A continuity care committee was organized to include representatives of county
and private agencies and nursing homes in Omaha, the Norfolk hospital administra-
tion and social service personnel, and nursing home administrators in the Norfolk
area. Their meetings-by-television served as a clearinghouse for the information
necessary to provide befter care for ex-patients returning to the community.

+  Norfolk staff members were able to participate in the Nebraska Psychiatric Insti-
tute's Visiting Lecture Series given by noted authorities, as well as in weekly
conferences and classes.

-23 - .
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In January, 1966, sixty mentally-retarded male and female patients ranging in age

from 23 to 52 years were-moved to Norfolk State Hospital from the over-crowded State
Home for the Retarded. Frank J. Menolascino, a specialist in mental retardation, )
supervised those patients' care via the two-way television link, while he remained
active on the staff of NPI in Omaha. Dr. Menolascino's first task was to educate the
staffs in charge of the units on the special problems -of the retarded. A home=-like |
atmosphere was created in the two wards. Recreation and vocational rehabilitation
programs ‘were instituted. The pafient group was increased from sixty to ninety-two .
and eighty-one patients were able to be discharged to nursing and rest homes as well as
sheltered workshops in their home communities. The two-way television continued to

be :fseui tz %oordinate the orderly transfer of retarded patients from the State Home to
Norfolk: *» .

Several conclusions were drawm from the NE):’foIJ&-Omaha e.:-:pe::‘iment:4

. Installation apd operation of relatively iﬁexpenéive television equlpn;ent was
accomplished by semi-trained technical personnel at the state hospital under the
supervision of a qualified engineer in Omaha, ’ i

. . Transmission was ‘;ery reliable. Down-time due to transmission faflure was less .
than 24 hours over 5 years, . : -

.  The system was well accepted by staffs of NPI/UN and Norfolk State Hospital, as
evidenced by qontinued and increased use once the novelty had worn off. By the
time the project terminated the system was in use from 45-50 hours per week. At
the state hospital the concept was particularly well-received by first-line patient ¢
care personnel, Although NPI-UN bad fat greater resources, there was much that
their staff and students also learned from the experience. .

. 4

« Picture and voice communication betweeh professional and professional and
professional and patient built friendship and trust, and improved inter~-institutional
relationships. X .

.  Experience substantiated the claim that two-way television could help the patient
function outside the hospital, in the community, by supplying peychiatric and other
professional support and by using new therapy techniques. Further, two-way
television could help maintain the patient in the community by improving placement
and continuing follow-up. During the five years the project actually ‘operated,, the
patient population at Norfolk was reduced from approximately 1, 000 to 476. B

. Due to the drop in population, five buildings and ten wards were closed at the state
hospital. Concurrently, activity at the Northeast Mental Health Clinic, an outpatient
facility located at the State Hospital, increased.

. Continued and expanded use of the link, the generally enthusiastic response to it,
and the effects noted would seem to indicate that the project filled a real need,
Dr. Wittson sums up the Omaha-Norfolk experience, "I think it had & great symbolic
effect. The Nebraska Psychiatric Institute became more a part of the state system than
any similar institution I know of. As one resul{, Nebraska may well become the first
state to do away with state mental hospitals. 1 ' .

[y
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In its first— and thus far, longest— phase, from 1959 to 1972, telemedicine saw little -
interaction among its practitioners. Pioneer telemedicine developers came to the idea
from their intuitions that bi-directional audio-visual communication could be addressed
to perceived problems and needs. In 1957 Wittson employed a biomedical communication
) specialist, Reba Benschoter, to help systematize and implement his ideas. By the time
.o the final Teport on the Omaha~-Norfelk link was written, Dr. Wittson had become Dean -
of the Medical School, then President of the University of Nebraska Medical Center. . |
Toddy, although retired from the Unfversity of Nebraska, he serves as a full-time
consultant to a large architectural firm, developing new health-care concepts to be

used in the initial design of community and industrial projects. Mrs. Benschoter, now
Director of Biomedical Communications at the University of Nebraska Medical Center
is a leadinp experimenter in bi~directional television, principally in the instruction of
"health care professionals; she has been a key figure in more recent telemedicine pro-
jects based on Omaha, the Nebraska Veterans Administration system, and the University
of Nebraska Slow-Scan experiment, both reported in Chapter Four.

Massachusetts General Hospital (MGH) — Logan Airport

Kenneth Bird became interested in telemedicine for reagons quite different from those
which motivated Wittson and Benschoter. In 1962 a freak accident occurred at Boston's
Logan Airport. At take-off, an Electra prop-jet ran into a rising cloud of birds which
had swarmed on the runway. It crashed just off the end of tire runway in relatively.
shallow water. Radio broadcasts of the accident luréd hundred of spectators to the scene
and the resulting traffic prevented emergency vehicles from reaching the airport. Many
.of the injured who might have been rescued drowned in the shallow water or died from
the effects of shock and exposure. As a result of the tragedy the Massachusetts Port
Authority contracted with Massachusetts General Hospital to staff a new medical facility
at Logan Airport. Dr. Bird became the Director of this facility. )

During its second week of operation the nurses at the Logan stationalled Dr, Bird
at Massachusetts General Hospital to report that 4 60-year-old fexhale patient had
tripped and fallen. Her pain was so severe the nurses felt she sfiould not be moved
without expert consultation. At this point, Dr. Bird felt very acutely the need to gee
patients at the medical station when neither he nor another physician was present. He
thought about the possibility of acquiring a live television interconnection and went to .,
the United States Public Health Service for assistance. They invited him to submit a
grant application for a system of telediagnosis. At this juncture, Dr. Bird remembers
that, although he could see great advantages in such an idea, he was concerned about
its acceptance both by patients and professionals, but these fears later proved ground-
less. Nevertheless, a grant was applied for and approved. Dr. Bird found his biggest
problem was finding microwave channels acceptable to the Federal Communications
Commission, and it was not until April of 1968 that the microwave link, after many
delays, was finally in operation, Perhaps by reason of its novelty and the circumstances
of its origin, or perhaps because it has been the source of more controlled and scholarly
. studies than any other telemedicine system, the MGH~Logan link has become the best-
known of all telemedicine projects in the U,.S. ' ]

Dr. Bird probably is responsible fer making the word "telemedicine" part of our
vocabulary, although his earliest reference to bi-directional felevision for medical .

-
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purposes was 'tele-~diagnosis. "* Dr. Bird defines telemedicine7 as "the practice of
medicine without the usual physician-patient physical confrontation or ... the practice
of medicine via interactive television (or by means of any interactive audio~video
conimunication system), "'. , '

The success of the MGH-~Logan project led to the establishment of the Massachusetts
General Hospital to Bedford Veterans Administration Hospital telemedicine link in
March of 1970, (See below.) The two MGH links together comprise a network which
frequently interconnects all three locations; the network and its sepa.rate links remain
in active and constant use. (See Chapter Four.)

’

~

Dartmouth Medical Center - Claremont General Hospital

In, December 1968, telemedicine activity began between Hitchcock Hospital at the
Dartmouth Medical Center, in Hanover, New Hampshire, and Clarémont General
Hospital, a community hospital 25 miles to the south, in Claremont, New Hampshire.

The initial project was funded by the National Institute of Mental Health (NIMH) and

"was designed to evaluate: (1) the utility of television as a2 medium of communication

in psychiatric interviewing and consultation at a distance; and (2) the effectiveness of
readily available psychiatric consultation as an educational program for physicians in

the commumty who would not ordinarily take advantage of formal post-graduate psychiatry
courses. '

It is well to remember that by 1968 there was a great deal of innovation and change both
in methods of treatment and contact with the types of patients who previously had been
assigned to state hospitals. New drug therapies had begun to help severely depressed
patients and others whose diseases formerly required long-term custodial care. These
new therapies allowed mental hospitals to discharge large numbers of patients, but it
%as well understood that most if not all of them would require ongoing supervision and
possibly short-term hospitalizations. As a result, much of the burden of care for ex-

. mental hospital patients as well as new cases was to fall on new and expanded decentra-
lized mental health clirics, or on psychiatrists, other mental health professionals,and
family physicians., The Dartmouth-Claremont link was set up primarily to serve the
consultative and informational needs of non-physiclan mental health workers a.nd,family
‘o hysicians |

The Dartmouth staff for e project consisted of Robert J. Welss, the Project = f
Director; Charles Solow, the consulting psychiatrist (occasionally agsisted by other
psychiatrists on the Dartmouth staff); Bernard J. Bergen, a sociologist; and Char- .

Iotte J. Sanborn, the project's coordtnator and its only full-time staff member,

Mrs, Sanborn recalls the problems in getting the projeét accepted by the 1ocal Clarement\_,
physicians -and the gratiﬁcations in its operation and final results.® -

-

-

*  The gra.nt proposal for the Logan~-MGH link was tifled, "Tele-Diagnosis A New
Community Health Resource. ' Later, when the Bedford V.A. Hospital-MGH link
was founded, it was titled ""Teleconsultation: A New Health Information Exchiange
System. '’ However, in reports and other documents referri.ng to the two links, the .
word "telefnedicina is used throughout, - [ v
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The project was geared toward arranging interviews with the physician's psychiatric
patients or patients with emotional problems, It was also geared toward their managing
the patients locally without having to ship them off to the State Hospital. Mrs, Sanborn

goes on to describe some of the physic1ans reactions as well as the philosophy of th .
program as it emerged. ‘ r\
"I went and talked with them: '"How many patients in your practice have emotional \
problems and how many of these do you think you'd like to have some help with ?! and

I got answers like: "Why should I bother getting help from a psychiatrist? All the

patients I see come from the State Hospital, They are loaded with medication. They

can't walk, Hell, I can do"better than that just reading the P. D.R. [Physicians Desk -
Reference of current drugs] re

""And then some of them would say, 'Well, I'm le ery about medication because I'm not
really sure of it, ' since the medicatl,on appeared to be useless or harmful, So they
consistently underdosed whenever they did use a psychotropic drug and they didn't know .
how long to use it. They had no idea that some anti-depressants took three weeks before
they were effective and why, and what things to look for. " j .

"I found that one of the big bug-a~boos was not being able to get any feedbackfrom
psychiatry and many of the G. P.'s said things like, '"Well, we thought that this was part,
of the game, tha:t psychiatrists never put down on paper what they. did, You send a
patient to a surgeon for consult and you get a note back. You send a patient to a
psychiatrist and you don't even get the patient back. They leave you ¥ith nothjng. They
don't give you any feedback and the patient all of a sudden shows up in your offlce and
you don't know what's been done with him,'"

* "But even if you wezpn't sure whether they wanted to be practicing psychiatrists, yau

did indeed know they wanted help and would 1ike to keep their own patients in the .

community. So what we did was to say any kind of referral was appropriate. Whatever

you deem youwant to bring in is fine, We're not going to tell you what is or isn't B , .
appropriate, " s . *
T felt that one of the things that would make it fly was to indeed get within 24 hours a

copy of the consult back to the physician, indicating what went on, what treatment plazs

were made~ just the whole thing. They then would have a copy they could indeed refer

to, and I think it was one of*the biggest factors in their acceptandd."

But the way the system Worked often involved the family physician directly and . .
personally. ""We had a beeper on Dr. Solow, who was the psychiatrist on’call most of
the time. It was fixed so that all a physician had to do was dia] Hitchcock Hogpital and
ask for the TV psychiatrist. The switchboard would beep Dr. 8olow and he would pick
‘up the phone and make an appointment for whencver— if it was right now they wanted

to see him, then they saw him right now. If it was tomorrow afternoon at 2:00, that wus
what was done., The time was mutually agreeable to both doctors and the patient. Then
the physician would bring the patient down to the waiting area and he would go in, talk’

to the psychiatrist briefly and tell him what he thought was going on and why he was
bringing the patient to him. He'd bring the patient in, introduce him to the psychiatrist -
and then he would go into the other room adjoining it, with double monitors™8o he could .
see and hear both sides of the transaction. He could not talk because there was no
microphone. And he was hot seen either. But he would sit through and gee what was
going on in the psychiatric consult. 'What does indeed go on when I send a patient toa
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psychiatrist? What is the big myth in psychiatry? What do they do that I cannot do?" \
And I think they learned more from sitting in and then getting a reinforcement of what
happened when they got the consult report in a day or two. In the meantime, Dr. Solow
would say to the patient, "When you and.I are through talking, Dr. So and So and I will
discuss your management and your treatment and your medication and so on) And he'll

" be in charge of you.' He would also describe to the patient, 'Look, the monitdg you see
in front of you has a camera on top. I you hear a whirring noise occasionally, will
be me moving the camera, ' And then he would play with it and say, 'Look, this is
is going to,happen.' That was fine and the interview would proceed. After the patient
left, his physician would often go back and talk with Dr. Solow. Then, maybe at the end
of the week, Dr. Solow would ¢all up and say, 'Okay, how's the patient doing? Did he
have any repercussions or whathiive you?* And if not, then he would say, 'H you have
anything, let me know and if your patients seem to have a problem, just call me again.'
Sometimes he'd see the patient again in a couple of weeks. Sometimes he would just see

- the physician. "

"A.fter a while, we instituted a senes of conferences about patients. If the physicians
had particular or general problems they could discuss them with a psychiatrist, maybe
once a month and they would come in and sit down and say, 'I have this kind of thing,
going, or this patient is on this medication, what should I do? Should I cui it back?
These are the things that are going on,' Dr. Solow would say, 'Well, I guess in this

. instance I'd like to see ths patient and in the other instance there's no need to. ' This

" worked cut quite well. " * -

The project also was involved with the needs of local mental health workers. Mrs. '
Sanborn recalls,9 "The Sullivan County Mental Health Clinic opened up [in the Claremont
Generai rospital] dunj‘ng this time. There was just one social worker down there part-
time and a psychologist, so they got into this system as well; some physicians would
refer to the Mental Health Center and then the Mental Health Center bought psychiatric
time over the TV. Dr. Solow was also their staff psychiatrist so he didn't have to travel
down. He'd just turn on the TV, I think the crowning glory, the aspect that says it xeally
~worked, was at the end of this time, the Sullivan County Mental Healil: Center was given

a n,hu;ce of having a part-tire live psychiatrist or to continue with the TV and they chose
to cuntinue using the TV, and they still do. It's very handy for them because they really
have a 24-hour coverage while most traveling psychiatrists go and spend a half a day a.
week or maybe one day at a clinic and that day includes travel time which is usually two
hours in both directions, so they end up spendinz four hours in the clinic and all they
usually do is sit in and listen to staff presentations and say, 'Okay, I guess this medica-~
tton should be changed. Maybe you should do this with him or that.' They've really been
. getting a lot better coverage. The patient is getting a lot better care. "

\

*  Between December 4, 1968 and December 4, 1969, there were 199 consultations,
142 with new patients and 57 for follow-up consultations. Most of these were
initiated by the twelve general practitioners and one internist practicing in Clare-

. mont. Forty-five of the new cases were initiated by the mental health clinic. .
Despite initial anticipations to the contrary, sixty percent of the patients referred
had no previops psychiatric contact of any kind..it may be concluded that the local
physicians had lost a good deal of their skepticism concerning psychiatry, Physicians
continued to maintain interest in their. patients and took over the treatment of those
whom they were able to manage (approximately 70 percent of patients referred). 8

~ ’
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Mrs. Sanborn also notes that there were no admissions to state mental hospitals of D

patients of Claremont area physicians,” after the psychiatric projects started. This was

not due entirely to the telemedicine link, The reason for establishing local mental

health clinics, after dH, is to provide consultation and treatment as well as continuing

care, What is noteworthy, here, however, is that major psychiatric consultation was

and is provided to the Sullivan County Mental Health Clinic via the two-way television

link. Physicians have continued to use the Dartmouth~Claremont TV facility for .

psychiatric consultations since initial funding terminated in 1970. In general, these

family physicians have become much more astute in recognizing symptoms of mental

and emotional rder, and their management of patients on psychotropie drug

regimens has, dCcording to the psychiatric staff at Dartmouth, been unexceptionable

in most cases. By the end of the first year.of operation of the Dartmouth-Claremont

link, its principals stated, "Experience gained to date ... seems to justify the conclusion

that two-way closed circuit television provides a means of psychiatric interviewing at a *

distance, in the setting of community medical practice, with a diagnostic and therag)eutic

effectiveness approximating that which is obtainable in face-to-face interviewing,'™ o
p L

Today, this link has expanded to the "Interact" network which serves communities in
both New Hampshire and Vermont, and joins the Medical Center of the University of
Vermont with the Dartmouth Medical Center in providing service. (See Chaptg_r Fpur.)

- .

A

Nebraska Veterans Administration Network

In December, 1969, three Veterans Administration Hospitals in Nebraska began to use
telemedicine links, drawing on the experience that had been gained from the work at

the University of Nebraska Me Center. Using microwave links supplied by the
telephone ¢ompany, VA hospitals in Omaha, Lincoln, and Grand Island were joined
together by two-way television, The entire network was joinéd by cable to the University
of Nebraska Medical Center and the Nebraska Psychiatric Institute,

The primary purposes of the Nebraska Veterans Administration system differed from
those of the previous telemedicine installations. Where the earlier telemedicine links
had been directly related to specific local or regional problems in delivery of health
care, this one évolved in order to provide better continuing education for the staffs of the
V. A, hospitals, as well as to permit consultations on an as-needed basis and tofacilitate
conferencing among the personnel of all three hospitals on matters of policy, interpreta-
tion-of guidelines, and administrative matters.

iA detailed.description of this active project is found in Chapter Four,)

Massachusetts General Hospital - Bedford (Mass.) Veterans Administfation Hospital .

Regular interactive transmission between MGH atid the VA Hospital at Bedford begar on
March 30, 1970, In its first six weeks of operation more than fifty health professionals
at Bedford had taken part in patient oriented transactions. e .

The major objectives of the liﬁk were to devélop the electro‘ic circuitry and supportive
resources to demonstrate the feasibility of Teleconsultation, and study and cultivate the
factors which foster this type of inter-professional consultation.

. .
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. (A more detailed description of this active project is found in Chapter Four.)

Because the Bedford facility is chiefly devoted to fong-term care of patients with
Hevere mental and neurologic disorders, the orientation of professionals utilizing this
link hag been similar in many ways to the orientation of the early Omaha-Norfolk
project. Those involved in the project are concerned, with psychiatric assessment and
consultation, group therapy, teaching medical students at Massachusetts General as
well as rehabilitation therapy. There are differences between the services provided
'by the two links. There is a considerable emphasis in the MGH-Bedford link on provid-
ing medical consultdtions in several specialty areas. There is not the emphasis on
using the link to do patient follow-ups or to provide family contacts, as in the Omaha-
Norfolk experience, Since Bedford is thirty miles from Boston and Omaha is more
than a hundred miles from Norfolk, this may suggest a correlation-between the needs
and the distances involved, Professional staff at Bedford VA Hospital is far larger
than the staff at Norfolk State Hospital, and acceptance of the telemedicine mode by
physicians at Bedford seems to be less than what was experieaced at Norfolk,

not been studied. It does not appear, however, that interaction among physi¢ians.at

Whether size of staff or distance between institutions correlates with acce?{nce has
ade available hy the

Bedford substitutes for the contact with specialists whichg
link to MGH. On the contrary, it is reported that staff in tion at Bedford is npt
maximized, Possibly the practice attitude of open critique colleagues® work found
in a tertiary teaching institution and the attitud® of more insular "ownership' of
practice in a secondary care institutioh are brought somehow into .conflict by the

. television interface. .

1
»

It is clear that telemedicine, as any significant innovation which promises or threatens
to make changes in traditional norms, has and will continue to have opponents and
detractors. Wide acceptance of the concept will depend on satisfactory answers to
many questions, It seems, however, that a very important set of questions about
acceptance arises in the context of actual involvement with the medium. This project,
linking two institutions which together pregent a fairly typical mix of problems, needs,
and opportunities i the kinds of practices they represent, has accepted responsihility
to try to resolve the questions which telemedicine provokes in their setting, How this
is being accomplished is touched upon in later chapters, ‘

: /7 5 . .
New Hampshire/Vermont Interactive Medical Television Netw&k .

.

In June, 1971, the Lister Hill Center for Biomedical Communicetions signed a
contract with the Dartmouth Medical Center which provided for interconnection with
the University of Vermont Medical Center at Burlington and the Central Vermont
Medical Center at Beylin, ;%:t\qgs.;:le Barre, Verniont, With the existing link between
Dartmouth and Claremtnt, New pshire, this represented the first interstate tele-
medicine network, The joining of two medical school centers opened up a wider
spectrum of professional exchanges.and edudational opportunities than had been’
available previously, Fyture expansion was planned to include the Rockingham
Memorial Hospital in Bellows Falls, Vermont, the Windsor State Pison in Windsor,
Vermont and the New Hampshire Vocational Technical College in Claremont, New
Hampshire, ' .

N
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. The construction of microwave }inks to Burlington and Berlin was completed in October
+ of 1972, Operations of the expanded network are detailed in the description of "Interact''*
in Chapter Four, below.

Telemedicine's first period came to a close in 1972. It was characterized by the
.independent emergence of interactive television in three separate locations. Each
project discovered that positive benefits, actual or potential, justified the money and
effort that was expended, Each continued in operation or fostered new projects which
drew on previous experience. Telemedicine projects remain active in all three ITocations
today, even though funding has become less ayailable than it was during the more ex-
pansive Sixties. ' N )

Even though Massachusetts General Hospital conducted a number of studies of various
aspects of telemedicine, these were not widely disseminated, and there was little ex-
change of information among the three locations, As a result, telemedicine was *
relatively unknown within the health professions and substantially ignored as a serious
alternative to delivery of health care and professional education. T

1972 marked the beginning of expanded interest in telemedicine's potential, /?

Fed?{al Initiatives, 1972-73; Eleven New Telemedicine Projects
Rising costs of health care, increasing demands on thé health establishment, and mal-
distribution of health care resources have aroufed widespread concern. Recognition of
the universal right to health care and the difficulties in"providing it motivated three
offices of the federal government to initiate ten of eleven new telemedicine projects
during 1972-73, Eight new projects were funded by the Health Care Technology Division
(HCTD) in the Health Services and Mental Health Administration (HSMHA), * * )

These projects were: Bethany/Garfield Community Healh Care Network, Chicago, Ill.;

Cambridge Telemedicine Project, Cambridge, Mass,; Case-Western Reserve School of

Medicine Anesthesiology Project, Cleveland, Ohio; Hlinois Mental Health Center

Picturephone Network, Chicago, Ill.; Lakeview Clinic Bi~directional Cable Television

System, Waconia, Minn,; Mount Sinai-Wagner Bi-directional Cable Link, New York,

N.Y.; New Hampshire/Vermont Interactive Medical Television Network "Interact"

(projects were added to the existing system); and University of Nebraska Medical Center

Slow Scan Radiology Project,. Omaha, Neb,

*+  "Interact is the name by which the New Hampshire/Vermont ‘Interactive Medical
Television Network bécame officially known in 1973.

** HCTD has since become Department of Health, Education, and Welfare; Public
Health Service; Health Resources Administration; Bureau of Health Services
Research; Division of Health Care Information Systems and Technology, but
throughout this report it is referred to by the name it had at the time the projects
were started. ‘ \

- A
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The Office of Economic Opportunity funded Rural Health Associatos: Interactive Medical

"Microwave Televwlon, Farmmgton, Maine, _ .
- 8

The Reglonal Medlcal Program (speciﬁcally, Maine's Reglonal Medmal Program),

" fiinded Blue Hill-Deer Isle Telemedicme Project, Blue Hill, Maine! .

The Cook County Hospital, Departlnent of Urology Pmmrephone Network, Chicago, 1.,
was self-funded. - .

- - ?
The Lister Hill Center for Biomedical Communications (N, H:/Vt. "Interact" System)
and The Veterans Administration (Nebraska V.A. Hospital Network, Mas General-
Bedford V.A.. Hospital Lmk) continued their funding of the pjoneer proje ring this
perlod. )

The National Science Foundation sol1c1ted proposals whxch aimed to clarify pubhc policy
issues raised by new telecommunication modes and funded a telemedicine project which
would begin serving Miami,. Fla. correctional institutions in 1974, HEW's Experimental
Health Service Delivery Systems Division made funds available for the Jacksonville
(Fla.) Experimental Health System to build a new telemedicine network, NASA prepared
plans for satellite telemedicine systems in Alaska, the Northwest, and the Southwest to
serve health care needs of the indigenous Alaskan and Amerind populatmns as well as
for students and health workers in remote rural areas. The Veterans Administration
planned new telemedicine networks and links among various of its hospitals and began
investigating involvement in regional systems which would include non-VA hospitals.

Interest in the ways in which interactive television could serve societal needs had been
spurred by reports, surveys, and,speculative articles by respected observers. 11 The
body of this Work was not devoted solely to medic d health care needs, Indeed this
new tool was seen to address questions of educatidng citizen participation in government,
new population deployment, and almost every problem area in modern life except the
then unheralded depletion of energy resources. .

On April 6, 1971, the Secretary of the Department of Health, Education, and Welfare,
Elljot, Rlchardson, in 2 memo addressed to Assistant Secretaries and Agency Heads,12
noted that forms of telecommunications other than the mass medid qould "cut costs "and
improve the efficiency of many of the services we provide ... in such areas as child
development, basic education, occupational training, continuing professional education,
population education, preventive health ... especially nutrition, alcoholism, and drug
abuse +++."" In this memo the Secretary indicated his interest in moving ... "forward
more effectively in our cooperation with NASA especially with regard to proposed
experiments in Alaska and the Rocky Mountain Region.”

With the advent of cable television in New York City, it was forecast that most of the
nation's cities would be wired by 1980. Promising forty or more channels with bi-
directional capacity, it was widely, assumed that cable systems would implement "the
wired nation" concept. Then institutions and individuals would have access to vast
stores of information and culture, @tueational opportunities, and manifold services
from burglar alarms to health care. Telecommunication would obviate the need for
much obsolescent transportation along with its attendant pollution and energy- °

consumption.

a4 . %~
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The 2-year period would end wiser than it began, Cable television alone never could

become the panacea many hoped it would be, yet the "‘wired nation” concept remains

viable, It is understood that the nation's telecommunications will not be provided by .
cable television but will include cable television along with other forms of transmission,

some still to be developed, ‘

Leadership toward specific goals and experimentation in the area of delivery of health
care and related service activities came most visibly from HCTD, although the agencies
named above contributed intellectually and monetarily, First, HCTD funded the eight -
projects noted above, in the amount of $1 158,056. The first seven were funded follow~
ing responses from 22 prospective coatractors to a Request for Proposal. This RFP
required that experiments in telemedicine be implanted within existing systems of health
care (as opposed to creating health care systems which would be developed to take
advantage of technological capacities,) This requirement was modified to enable experi-
ments in dermatology and speech therapy utilizing the Dartmouth~-Claremont and
Burlington-Claremont links of ‘‘Interact.!' This meant that the bulk of funds was spent
for technology because existing staffs would, in the main, utilize the telemedicine
facilities. Hierarchical systems were favored in order to facilitate the flow of medical
expertise from centralized teritary facilities through se nadary community institutions
to primary care clinicg. * Because HCTD's orientation is to health care, all these.
experiments were devoted to delivery of services to patients. It is noteworthy, however,
that in-gervice training and education was seen to occur in varying degrees of signifi-
cance in all the projects as an apparently natural, integrated outcome of consultation
and supervision, because professional interaction is basic to the communication.

The range and variety of projects funded by HCTD was broad. Three projects dealt
with rural populations, .while five were in urban sef:tmgs, Six projects were based on

-6 private non-profit institutions, two on public institutions, and one on a private for-
profit group; one private non-proﬁt institution served a pubhc clinic,

The aim of HCTD‘s funding effort was to gain "clinical impressions' of the utility of
visual telecommunications in improving the access, quality and cost of health care
systems, HCTD referred to its everall program in communication and transportation
for health care delivery systems as the Logistics Program, (As of this writing trans-
portation work is still in the planning gtage), The Logzstlcs Program was divided in
three phases: .
Phase I would be the exploratory phase to discover promising applications of commum-
cation technology for study in Phases II and IIL _
Phase II would generate information needed by systems engineers and decision ma.kers ]
to implement Phase III projects. It would develop data in three areas: (1) estimation of
amount and frequency of specific types of interactions, (2) analysis in technological,
manpower and other terms, of the trade-offs ’msqible in each specific type of inter-

-
.

*  In actual practice, none of these experiments served all three stages of care; ,
four projects connected tertiary and secondary institutions, three connected
tertiary and primary institutions, and two connected secopdary and primary

finstitutionso ‘ . .
: . . 1
/ :
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action, and (3) estimation of teohnoiogical improv:'ements or.developments;which could _..
: aﬁe_ct the data from (1) or (2). . -~

Phase m' the ultimate objective of the program, would analyze and create cost-
- effective communication and transportation networks for a number of different health
care delivery system modes.

HCTD's second leadership initiative came about as the result of experimentation in
reporting procedures. It was decided that, rather than submitting written interim ;
reports, the contractors would meet periodica.lly and present oral reports, augmented
by audio-visual materials, chiefly videotapes, and brief written summaries. The
objective was to share experience and observation aniong the various groups involved
and to encourage synergism in discussion, criticism and analysis. There were five
HCTD-sponsored meetings of its contractors, including one "evaluation workshop,

in 1972 and 1973. The HCTD conferences were gignificant in that they resulted in
productive definitions of the actual issues in development of interactive telecommunica-
tions. :

The first conference was held in Hanover, N.H., July 27-28, 1972, None of Ehe eight _
projects was yet operational and representatives of the seven projects then funded*
presented progress reports on technical and evaluation planning. In addition to the
HCTD contractors, other groups using or planning two-way telévision communication
were in attendance, as well as observers with various interests in the telemedicine
mode. Technical problems were aired and discussed. Since evaluation strategies were
in varying stages of development an attempt was made, as it would be made in sub-.
sequent meetings, to establish clear guidelines for evaluation, Although there was
general agreement about the objectives, a precise means of evaluation was not forth-
coming for most of the projects.

The second conference was held in Boston and Cambridge, Mass. September 28, 29,
1972. This conference allowed the contractors to observe the Massachusetts General
Hospital links to the Bedford Veterans Administration Hospital and the Logan Airport
Medical Station. None of the new HCTD projects had become operational as yet. Although
most had expected to be functioning, they were experiencing delays in technical im-
plementation. Principals from the pioneer systems and experts in technology and
communication were able to offer suggestions to the contractors toward the solutions
of their technological and evaluation problems.

The third conference was held in Washington November 30 - December 1, 1973. The
purpose of this meeting was to present technological developments that could influence
future directions in delivery of health services via telecommunication. Presentations
were coordinated by the Director of the Committee on Telecommunications of the
National Academy of Engineering, These presentations included: new technologies in
broadband communication; configurations and capacities of cable television; Federal
Communications Commission regulation of cable television pertinent to allocation of .
channels for service use; a computerized system (TICCIT, Mitre Corporation) providing
multiple terminals for information retrieval and interaction; and medical information
systems utilizing existing and contemplated telecommunication networks.

* * University of Nebraska Slow-scan p/rojeét was approved later.
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By the time of the fourth HCTD meeting, which was a workshop held in Chicago, March
29 - 30, 1973, all the qriginal contractors, with the exception of Illinois Institutes of
Mental Health, had begun operations. Without exception, utilizers reported positive
reactions from patients and professional staffs wha had thus far used the systems.
However, it must be remembered that these utilizers had positive reasons for wanting
to try telemedicine, so whatever novelty effects are inherent in pew ventures were
presumably operating here. There was general agreement that ultimate worth of tele-

medicine in each of the several applications would be proved only after several aspects ’
could be quantified, but utilizers (with the exception of principals of the Cambridge
system,, who had set up an experiment to test certain hypotheses) felt that available. 0

evaluation methods were inadequate in instances when

.  instruments had been devised that required more than minimal effort (in tabulating,
answering questions, checking off appropriate descriptions of activity, indicating
. lengths of times involved) staff response was negative. Filling out forms was
too much professional time, and the data were inconsistent; )

L8

. instruments to measure what users perceived actually to be occurring had not ‘
L] _ been devised; the nature of the experience seemed to contain variables which were
insufficiently isolated and defined and therefore. could not be measured; !

. "gut reactions" were felt to be of considerable validity and there was no way such
reactions could be measured; . . . ) . ¢ '

. experience with the medium had barely begun, had not achieved anything like steady
states, and tended to vary with users, types of activity and different mixes of both;

. the technology was implemented differently for each application, was ill-understood
in terms of its capacity, was perceived differently by different utilizers, and:tended
to facilitate or encumber transactions differently, according to location, user, and
professional-professional or professional-patient mix.

What seems to have been taking place was the dawning realization or confirmation that a
new communication technology does not become a simple addition to facilitate traditional
tasks, and therefore cannot be easily quantified in terms of task-improvement.

Experience showed that:

i ”~
i ‘

. A communication techn'oiogy, changes the communication among the pedple and puts
data in a perspective different from what happens face-to-face. ("Let me see" is
different from picking up and looking at, different from moving oneself in order to
see,) S

. Dependence of a phygician on a distant professional, such as a nurse or other
physician, to report, explain, manipulate, etc., engenders a different relation~
ghip from that found in traditional face-to-face encounters.

. Communjcation technology for specialized purposes is in its infancy. The HCTD
contractors typically were using equipment manufactured for standard television
communication, Two "special adaptations" in limited use— remote control of
distal cameras, and the @lectronic stethoscope— were, respectively; clumsy to
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' ;gr;:erate and unreliable as to quality. Compared to anticipated future equipment,
e communication equipment was primitive.

This fourth HCTD meeting also brought into the open a gizeable area of disagreement
between felemedicine practitioners and disinterested observers from social science

and systg¢ms analysis disciplines. The latter contended that significant factors of cost,

- quality, and access could be isolated and quantified by the various telemedicine systems,
and were not persuaded by the arguments noted above, while the practifioners found

few of the suggestions made by these observers currently applicable to their projects.

In fairness to the observers' position, it should be noted that most of them had little

~if any exposure to the actual situations encountered by practitioners, so the discussion
tended to deal in generalizations. .

Against the background of problems which surfaced at the Chicago workshop, the fifth,
meeting in Minneapolis, Waconia and Jonathan, Minn,, October 1-2, 1973 attempted to
isolate and identify problems of utilization and evaluation. In general the participants
again expressed confidence in the value of the telemedicine concept. Progress reports
on some of the projects were given by participants.

Bethany Brethren-Garfield had installed counters on its Picturephones, giving clear in-
fcrmation on traffic volume, and had moved some Picturephones from low-utilization
areas to others where experience indicated greater use would be made of them. Armed
with positive and negative use data, the evaluator had embarked on a series of depth
interviews to discover reasons for the varying use of the Picturephones in different
locations. Do
. Cambridge Hospital principals reported that their observation of randomized tele-
medicine/telephoné consultations showed that telemedicine required more time but
‘resulted in more gatisfaction on the part of participants, and probably better training

. of some clinic nurse practitioners, Also, they remarked that the placement of the tele-

. vision equipment had had a negative impact, requiring physicians to travel a number of
‘ﬂoors and "had put telemedicine at a disadvantage. "

Case-Western Reserve participants announced a systems approach to evaluation, utiliz-
ing a Delphi model to assign value weight to several factors. They also noted that the
anesthesiologist-supervisors were taking advant.ge of the training opportunities avail-
able via the medium .’ —

Lakeview Clinics reported that a shutdown for repair of its system had resulted in
technical improvement in transmission. However, evaluation plans had been hampered
not 6nly by the shutdown but also because of the difficulty of obtaining time-studies °
simflar to those which had been done prior to system emplacement. Chiefly due to the
shutdown, most physicians had not become frequent users of the system, although their
reactjons when they did use it were generally favorable. Because of Lakeview's rural
location, it was strongly urged that the clinic attempt to gather data on savings in time
“and travel for professionals and patients. : . ,

reactions from nurse practitioners, medical center professionals, patients.
Additional specialist areas were being tapped for consultations. It wds pointed out,
however, that the city health department physicians who visit the clinic tended to ignore
the link and did not request consultations on it, An interesting phenomenon was noted

in regard to the screen size of images and the’ placement of monitors. The clinic staff

Mount Sinai-Wagner reported steadily in(:reaeing use of its system Zih favorable
d
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reported a 'face of God' reaction toward the distant physicians. When the monitors were
placed lower and the images were reduced in size, th1s incipient problem of deification
was alleviated.

The New Hampshire/Vermont "Interact” principals reported favorable outcomes in both
their dermatology and speech therapy projects. The hospital and local schools in the
Claremont, N.H. area, from which patients had come, were interested in continuing both
services. No particular constraints had been plaged on the dermatologist with respect to
the amount of time allowed for consultation. Consequently, the physician took considerably
more time than in face-to-face encounters. The physician lored the capacity of the
system to legitimate going into social and family situations.She also devoted time to ex-
plaining etiology and treatment to parents who accompanied their children to thése
sessions. Principals of this system declared that most of the difficulties they encountered
in use of the technology were due to insufficient understanding of the interactiye medium.

stcussmns of the physician’s ability to perform specific physical diagnostic examina~ |
tions via telemedicine were also conducted at this meeting. The Lakeview Clinic's
telemedicine system equipment was used in an attempt to demonstrate points in the dis-
cussion, with equivocal to negativé results. Technicians, communication experts and "
experienced telemedicine practitioners were quick to point out that nothing that had been
attempted was theoretically impossible or even very difficult, and that most of what had
been attempted could, in fact, be done very well on systems more sophisticated than the
one at hand. . ;

It was at this point that several participants refused to accept the 1mp1icat10n that the |
difficulties encountered with use of interactive television could be laid to purely technical |
solutions. .The 'Interact” principals said that, although the purely seeing and hearing ‘
capacities of their system might be superior to Lakeview's, and that superficially they |
could indeed see and hear satisfactorily, nevertheless there were still great problems in 5
the "clumsiness" with which medical professionals approached the technology., Behind this |
“clumsiness, " they said, lay insufficient understanding of the technology by the users.

Although they were convinced that.telemedicine worked and was valuable, it would remain
suboptimally functioning until and uniess professionals became proficient in its use and
familfar with its capacities. In the context of the previous workshops which had concentrat-
ed on questions of evaluation more heavily than this org, it.was pointed out that assess~
ment of cost, quality, and access was being hindered by failure to. inderstand the medium—
a failure not solely the province of medical professionals but of all w’hobave used or have

i seriously contemplated using the medium. This was a point on which the discussants found

’ they could agree with a unanimity approached only by their eement as to thé need for
proper evaluation. The session concluded in a consensus on basic points: First,
evaluations must be limited to what can be done pragmatically. Comparisons of base-llne
or control data with telemedieine-particular data are close to impossible, given the
problem in understanding, with its variables that cannot be related or weighed. Specific
examples of appropriate evaluation strategies were cited: the gathering of qualitative in-
formation that could be tied to quantitative data such as at Bethany-Garfield, and the
Zathering of related quantitative data sach as was suggested for Lakeview Clinic.

Second, ways must be explored to bring about productive dialogues between technologists
and professional users. It was suggested that, as a start, less-experienced telemedicine
practitioners should devote substantial amounts of time in preceptorships at one of the
older and more sophisticated systems in order to bring their understanding of the mediunei
to the level of its most advanced practitioners. Also, hu.man factors studies relating to

"

’
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technology and behavior studies relating to interactive telecommunication must some-
how be integrated and pursued. The session ended with several participants suggesting
topics for such studies: "What does a physician need to see and in what sequence does
he need to see it?' "Can a camera be s0 mounted to take the physician's eye Where it
needs to go?" ""How much information derived from a wide-frequency electronic
stethoscope i8 significantly added to informatlon derived from a traditional acoustic
stethoscope ?" ""How much time does it take for a physician to learn the meanings of
the wider range and intensity of sounds conveyed by the electronic instrument?"

The five innovative HCTD conferences accomplished a great deal. They gave a
direction and focus to serious consideration of the telemedicine concept. In less than
two years telemedicine emerged from something reported as a curiosity— if reported
at all—to an alternative in health services delivery that merited careful consideration,

On October 29-30, 1973 the Department of Medical Care Organization of the School of
Public Health at the University of Michigan conducted a seminar supported by a grant

- from the National Science Foundation. Fhese Bessions, proceedings of which are to be

published in 1974, constructively summarized many of the issues that have been identi~
fied in assessment and development of telemedicine and presented the ways in which
several disciplines (medical economics, medical sociology, psychology, communica-
tion, systems analysis, geography, and telecommunication engineering) could address
the issues. Most participants reached certain ‘conclusions: Interdisciplinary studies

are needed to address the ramifications of the question, ""What do we need to know in
order to apply communications effectively in the field of health care?'™ eering, per
se, was not a basic problem, but, that questions as fo how engineering should be ap-
plied'were fundamental. The feasibility of telemedicine to conduct a wide range of
medical procedures had been demonstrated, but work remained to be done to determine
what are the minimum communications compatible with successful performance of these
and other procedures. Questions about what can be taught and what can be learned via
interactive telecommunication need considerable study, particularly since needs in
health care might well be as great or greater in the areas of professional and patient
education and in-gservice training as in consultation, diagnosis and treatment. Accep~
tance of telemedicine by patients and involved professionals would seem not to have
been a major problem. Human interaction in the bi~-directional medium was little
understood and needed considerible study so that interaction requirements could be
identified and systems designed to meet them, Finally, the most difficult questions
dealt with the social impacts of communications technology on health care and its
organization. These questions were numerous, involving issues of value, access,
legality, responsibility, acceptance, efficiency, economics, training, class distinctions,
and the most fundamental question of all: "What constitutes an optimal health care
gsystem ?" . .o
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- CHAPTER III

HUMAN COMMUNICATION IN THE INTERACTIVE TELEVISION MEDIUM

(The Interactive medium defined ... » Characteristics of Television ...
Physical Properties of Television Communication «.. Psychological Properties «..
.Some Cultural Issues in Interactive Television... Observed Phenomena in Tele-,
medicine Interaction ('Something Different is Going on Here') ..., Observed Pheno~
-\111‘1ena Reviewed ... Symmetry: Some Preliminary Inferences ...  Effects of the
elemedicine Medium on Physicians' Attitudes TowardIt ...  Relationship of
Professional Users to Interactive Television Technology. )

The Interactive Medium Defined

The word ''medium" has several denotations, two of which are operative in interactive
television: ’ - .
. - Id Py . . -

. "Any intervening substance through which a forge acts on objects at a distance or
through which impressaions are coaveyed to the senses (1595). " '"Hence, pervading
of enveloping substance; the 'element' in which an organism lives; hence (fig.)
one's environment ... (1865)," e

-

»

. 1 . ’
. ""An intermediate agency, means, instrument or channel ... (1605).
L 4

The latter is commonly applied to "the television medium. " The former, ‘broader,

meaning is the sense in which we here employ "medium. " Thus, there is always a

medium in which interaction takes place consisting of all the factors which comprise

the shared environment. If we regard both face-to-face and television environments as

media, we avoid the notion that thgre is somehow a "medium" involved in one and not
" in the other. - \ :

In the face-to~face medium we are interacting in a single shared space whether it be a
breakfast room or a sports arena. Walls, light, colors, smells, movement, voices and
other sounds all are parts of the medium, as are the people in the space and everything
they are, standfor, or do. The face~to-face medium centains phenomena which can be
perceived by?all five sehses.. - . ) .

In the telephone medium, interaction takes place in a shared environment consisting of
two physical spaces, one experienced by all five senses, the other only be hearing., We
may be paying attention to another voice but the "other" space is very much a part of
the environment, We are reminded of the total environment by loud clatters, music,

or other distractions in the "other" space, or the sudden,“unexplained loss of coptact
with the unsgen person with whom we were conversing;-our attitudes in the interaction
are influended also by what is happening where we are, whether we are holding the

telephone receiver in a booth or a barroom. ; - a
7
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In the interactive television medium, we are in a shared environment where both (or
more) spaces are’seen and heard, put (currently) not susceptible to touch, smell or

. taste. Furnishings, lighting, voices in both spaces are parts of the medium. Sounds .

and views orjginating in the othér space do not have the same quality as do those in the
space where we are physically, yet thé former are fully as much parts of the medium as .
‘are’their counterparts inthe latter. Making value judgments about them neither eliminay

them nor shys anything fundamental abonitt their effec_ts on the interaction,

- The first notigeable diitfer‘ence is that this medium includes a television screen, a camera,

a migrophone and perhaps some other, equipment. But, just as in the telephone medium,
these pieces of hardware make interaction different from interaction in other media, not
only becaiise views and sounds are different but because of the ways in which they select,
‘modify, and deliver visual and auditory information. ‘

Discussion of human communication systems, per se, lies beyond the scope of this
report. It will have to suffice to note that humnan communication is far more dependent.
on the humans than it is on the technology. Thayer2 puts it succinctly: "General systems
theory helps to point it up, but a human communication system is not the same as an .
'informédtion’ system. In an 'information’ (read 'data’) system, the data are the message.
In human communication, 'information' i the product of a human transform of the data.
In human communication systems, ‘'information' is what people do to the data. ' .

. } . .
Participazts in the bi-directional television medium need to undcrstand the factors which
make it different from the face-to-face medium in order to.optimize its potentials for
human interaction and avoid making wrong assumptions about it. One such assumption is
that interaction in telemedicine is necessarily "inferior" to face~to~face; another is that
it may be made to "duplicate' face~to-face interaction, -

*

Characteristics of Television \ ’

4

This section discusses some of the psychological, technical, and cultural factors that
describe human communication via television. -

The relevance of these factors to the interactive television medium will be discussed -
later in terms of specific communication currently observed in telemedicine. Some
comments related to telemedicine, however, appear here as cautionary examples.

g Physical Properties of Television Communication

° Scanning of the image. The television scanning beam of electrons describes the
picture as a geries of horizontal lines of dots of light, The beam moves from left
to right, exciting a series of phosphors to produce luminant dots of varying degrees
of brightness in each line. The beam produces 263 such lines from top to bottom of
the screen in slightly less than 1/60th of a second, is returned to its original upper
left hand corner position and produces 262 lines in a second series of scans. These
lines "fill in" the regular spaces left among the original 263, to form a complete
single 525-line "frame'" of information in 1/30th of a second. The sequence is then
repeated. Like motion pictures, the technique depends on viewers' visual retention -

» \
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to cover the gaps in transmission, although film speed is normally 24 frames per
second for sound pictures. * ' =~ - ‘ ) .

McLuhan? has suggested that because television pictures include many gaps and are

of low definjtion, television'makes viewers' minds work to supply missing informa~-

tion. This, he feels, accounts for the high degree of participation which television
(\ seems to enjoy. No experiment has yet demonstrated the validity of this theory.

. Two Dimensiona.li%‘of Picture. In both television and film, as well as other "flat"
abstractions of ''reality, "' the dimensioh of depth is effected as perspective with
near objects larger than distant ones. The perspective which seems most like

actual experience is obtained in the filmic technologies** by the use of lenses which
are "medium' in focal length. ’ )

‘.‘ Very short lenses (in television, 10 mm to 25 mm, depending on the size of.the
camera), give the effect of foreshortening the image. A head in the immedite fore—
ground is seen with an excessively large nose; a hand thrust toward the caiiera is
huge, the arm too long, the head and body disproportionately small, while a wall
in the background becomes unnaturally distant,

Conversely, very long lenses (1000 mm) seem to pack everything into shallow depth.
The outfielder running in after having made the third out seems to be running in
place on a treadmill; the stadium wall remains close behind him; cars in five blocks
of traffic seem jammed together in less than one block, with the rearmost as large
as the near ones. : ’

Quick changes between short and 1ong lenses focused on the same field of view tend
to produce effects of unreality or fantagy, can be unsettling, and are often so used
in devised or dramatic contexts; these should be avoided unless such effects are
desired, '

Frame Size. Cathode~ray television tubes display pictures ranging from about 5
inches to about 30 inches, measured on the diagonal. The larger the screen, the
longer the tube, generally speaking. This need for increased depth of the monitor
or television set to contain the tube length is the major limiting factor in increasing
the size of the screen.

Size of screen is significant in relation to distances between televigion screens and
viewers. Considerations of frame tension (see below) are little influenced by the
sizes of current screens because the edges of the frame are always apparent.
Proxemic considerations (see below) however, probably are related to the actual
size of the image and an estimate of the apparent distance conveyed by that size.

Tony Schwartz makes a considerable distinction between the gaps in film and tele-
vision images, Film is a complete visual image seen from a 50th to a 75th ofa
second, alternating with a blank screen for about the same length of time. Television
is continuous, but at no moment is a complete image on the screen. '"With television,
the brain must fill in (or recall) 99,999 percent of the image. " 3

**  Technologies Which (a) project moving pict:uresll on a screen within a frame, and (b)
permit editing or change of sequence within the frame.

L _"/
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If 2 human head occupies the entire screen on a 27-inch tube, it is largér than life- ¢
gize, or impossibly "'close;' 2 himan head, shoulders and upper trunk ona 27-inch
tube is smaller than life-size, or "farther away." _ %

v

pZ

Research and development of thin flat-panel television display may produce screens
¢ '8 by 6 feet or larger before 1982. Such screens, occupying an entire wall and pro- 7
truding an inch or less, may introduce totally new psychological factors., Viewing the
entire distal space from one angle and life-size imageX of people may permit one to
v “look around" in that space and will possibly eliminate frame tension. Conversely,
close-ups of people will be huge and in §“Ch cases frame tension may be greatly in-
creased.

. Gray Scale of The Black an Television Picture. (Discussion of color televi-
sion is more complex. Howev. "blooming" effect noted below is similar.) All
colors, including biack and whiteare rendered in relative tones of gray in black and
white television. This is because televigsion currently does not reproduce either a
true black or a true white, * If total black to_total white is calibrated through all s
in ening shades of gray on a scale of 100, with black at -0- and white at 100,

tel ision is 1fmited to the ranfe between approx1mate1y 30 to 70; thus all values

- + are compressed within that range.

) If a nurse's white uniform is a major element in the picmre) it will be reported at
N~ 70, but everything else in the picture will be compressed relatively downward on the
scale- thesskin tone of a patient will go darker and if subtle highlights are important
to "seeing" the patient (particularly one with dark gr black skin) these highlights
. will tend to disappear. The white umform w111 tend to produce a dark halo or '"bloom"
at its edges.
Automatic light control adjusts camera output very quickly when moving from a dark
scene to a light one, orice versa, and brings overall light intensity to a pre-
determined level; however, when very light and very dark elements are in the same
frame, one will_ observe the blooming effect noted above. . .
Plumbicon cameras tend to "read"'hght waves in the red spectrum as somewhat
. darker values of gray than do vidicon' cameras, and at a slighfly darker value than
YA the red appears to the human eye. This red blas of the plumbicon camera can be
‘ advantageous when examining skin lesions and inflammations, or the small veins in

) @ " the eye. ‘ ) . N

. . Color Values., Color televislon of the U S. YTSC)** standard can reproduce color
with a remarkable degree of verisimilitude, but currently requires constant attention
by technicians in order to maintain stability. The European systems (SECAM and
PAL)*** are more stable and require less attention by technicians. The question of
color for telemedicine use is to be approached with considerable caution,

* Development of new equip}nent duch as the matrix camera, may correct this,
* National Teltvision Systgfn Committee

Kok gequential Couleur A Mc’moire (France)
Phase Alternation Line (other European countiies)
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Color television 'requires greater initial outlays of money, mandates greater
maintenance expense, and has notshown sufficient additional utility to justify the
difficulties and expense. The "Intéract" 8system in New Hampshire and Vermont
uses color in dermatology, and plans to’find definitive answers to questions such
as: Are there lesions which can be diagnoged with color and not with black and
white? How much time is spent in diagnosis using the two modes? Is reliability
of diagnosis.strengthened by using color? =~ -
Studies in the use of black and white television for dermatologic diagnosis (see
Chapter V; Dermatology), have indicated a capability satisfactory to observers
at Massachusetts General Hospital. Color is not the only important factor in
giagnosis. History, morphology, location, and distribution are equally important, :
’ .but when color is in quegtion, a professional person in attendance with the patient \

must supply color mformation to the ‘distant physician. i ,

Bird has noted® that in many instances, adequate report of color, as in differentials

on bloods prepared for televised microscopy with Wright's Stain, can be obtained

from the distant lab technician. In a test, Robert Scully of Massachusetts General

Hospital examined a hundred slides including routine surgical specimens, stained

blood smears, and white counts projected from a remote location, He was able to

identify all of them correctly using black~-and-white te1evision, only occasiopally .

3iskmg1 color information of the distant technician who was viewing the slides

rect Ye

. Switching. Output from two or more cameras and/or two or more microphones
can be selectively presented and instantaneously changed from one to another. *
This can provide efficiency in the telemedicine setting, where cameras are -
focused on different views, such as separate parts of the patient's body; by means
of switching the information they’transmit can be compared rapidly,’

. Effects. A wide variety of "'effects' which usually combine the output of two or _
more cameras on a single monitor screen is available for applications requiring
"'side-by-side' comparison in real time, or in instances where it is desirable to ‘
] enter addifional data on the screen for ready reference. One-simple use of this
capability might be the electronic insertion of the patient's name at the bottom of
e screen, to aid the physician's memory.

@ tLighting. Television camera tubes do not‘i“é‘spond ag do human eyes to light,
, therefore lighting is of critical importance if. pictures are to give useful informa- *
Y " tion. * An extraordinarily wide range of different visual impressions of, subjects

can be achieved by alteration of illumination. There are several variables which
intéract to produce the ways in which light affects what the camera sees: distance
of light from subject; direction at which light ‘'strikes subject, relative to the
direction from which the camera is "seeing" subject intensity of source of the
light; relationship of all the foregoing as from onedight source to and among all

B light sources, & order to achieve lighting balance for any given situation, .

.
~

-~

* Simplistically, the human eye responds to fewer quanta (wave/energy packets)
of light than the standard TV camera does, and thus can function at lower light
. levels and discriminate among more subtle variations of light intensities,

‘ . L} .)8 ...44...
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There is no such thing as "gtandard' lighting; each interactive location must be
carefully analyzed by users and technicians to determine functional 11ghtmg
- . requirements, ' Ty

- R Low Light Level Applications. Where it is necessary to transmit visual informa-
tion from an environment where light levels are as low or lower than "normal"
room lighfing, camera tubes are available both in black-and-white and color which

. are sensitive to light of low intensity (min. 1-2 footcandles, black-and-whltei
" min. 6-§ footcandles, color,)

-~

. Sound. Auditory information is relayed simultaneously with visual information. «
The range of frequencies transmitted, and their fidelity to the original sounds,
are functions of the total system, from microphone through transmission and
reception, to speakers,* s ’ .

The sourd transmission of television can be designed so as to report auditory
3\ information in a wide variety of ways. Naturalistic sound (e.g., voice) can be
gelectively attended and tranSmltted screening out or inhibiting transmission of
extraneous, ambient sound. One can select a directional miroplone in order to *
concengate on the source of the sound and minimize sounds from other sources. **
Soundsegan be transmitted via electronic stethoscope with fidelity superior to the
acqustic stethoscope. However, it may be necessary to degrade electronic stethos-
cope output to a level (100-1500 cycles per second) ‘most physicians find comfort~
le, unless they choose to learn how to interpret sounds produced by heart lung,
ind bowel-at a wider frequency ra.nge.7,

L}

2. Psychological Properties of Television Communication

+ . The Tension Produced by The Frame. Everything is'seen within and bound by the '
frame. This gives rise to tension at the edge of the frame, because the viewer .,
knows*** that what is beyond the edge of the frame is continuous with what is in .

* The different ways in which visual and auditory information are processed in the
brain require a higher order of fidelity to the original in sound than in picture
information. Once péta certain point of distortion of sound there is no way for
the brain to synthesize the intent of the sound information. Information presented
to the eye, however, can be checked and assessed for content so that a picture

of far less than optimum quality will yield gubstantial amounts of information,

. *+ A unidirectional microphone of the cardioid format.is best for most applications.
Where high fidelity is required this shouldbe a condenser microphone, otherwise
2 good dynamic microphone will do. For a discussjon of microphone formats,
~ types, placements and recommended use written in lav language by a professional
J . engineer, see The Access Workbook: 6 {

*** This knowledge is, most of the time, outside conscious awareness. It comes into
awareness, however, in gituations such as those described below,

- '
.
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. the frame. Therefore, 'the environment of television includes that which is outside
the frame, and interaction with what is outside the’ frame is part of the total inter-
action taking place.

. Frame tension is constantly utilized by producers of film and television melodrama, .
The audience knows what the heroine does not— that her life is in danger. She
walks into a darkened rqom, Is the killer there? How and when will he strike ?
Where will he come from? The camera pans dway from the heroine, around the

_ room,hesitates at an open wmdow, and pans back to the.poor soul., The window is

out of our view~=out of the frame. The woman walks in the direction of the window,
is silhouetted against it, and then, from one side of the frame, a man appears in
the foreground, his back to us.

The sa?iie scene on the stage requires very different techniques., We may have seen
the killer slip into a eloset, upstage, and close the door, Here, we know where the
danger will come from and probably how jt will come. Tension is produced only by
the factor of when. The filmic frame makes for tensions of where, when, and how.

Frame tension is frequently used in filmic presentations of comedy; also, to
create suspense, surprise, and to differéntiate among reactions.

0 )
Frame tension is always present whether the images or devised or sponfaneous.
Rt Imagine the viewer's reaction if, during a football game, the camera following a
ball carrier with one tackler between him and the goal line suddenly stopped ‘
focusing on the runner,

Those who were watching television at the time Lee Harvey Oswald was shot may
recall anxiety 3r frustration produced by frame tension as the cameraman was
unable to move to a pos ition to get a clgar picture of what was happening.

¢ The pomt can be re~stated: what is going on outside the frame is part of the filmic
space. Frame tension has alwayg been an important factor in the filmic tech-
nologies, but rarely identified as such, even when utilized. It is a factor those
who use interactive televis ion must be aware of and with which they must deal.

Frame tension seems to mandate the possibility of eye-to-eye contact in tele-
vised interaction, .particularly when the number of interactors is small, as in
physician and patient interactions. Not only does the opportunity to maintain or
break eye contact minimize the problems that may arige from frame tension, it
emphasizes the physician's concern with the patient and concentration on the
patient’s problems, It sustains the focus of f e interaction,

We do not cons tently gaze into each dther's eyes during face-to-face interaction,
Typically the 1iitener watchés the speaker's eyes but the speaker looks away. .
""Most personal interaction is initiated by a.short period during which two people

look directly at one another. Direct eye contact is a signal that each has the other‘s
attention and that.some further form of interaction can follow ... In America, a

typical pattern is for the listener to signdl that he ib paying attention by looking

at the talker's mouth or eyes. Since direct eye contact is often too intimate, the

walker may let his eyes wander elsewhere, " 8
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The advent of televised interaction raises questions about the extent to which
conventional face-to-face behavior is acceptable or appropriate in new

medium, There is some evidence, detailed below, that when the person with_ )
whom one is interacting gazes away, one's reaction is to interpret this as atten-
tion to something or someone unseen, On the othetr hand Dickson and Bowers,
discussing behavior dyring interactions via video telephones, observe that, VWhen
conversing on a video telephone and looking at the video display screen, both
correspondents will tend to think that they are being looked in the eye for abnormal-
ly long periods of time, This abnormal eye contact probably increases tension
during the conversation.'® People who had used the videotelephone for as much
as five years, however, tended to conduct interactions almost as if the instru-
ment's video capability was unimportant, Two men who worked in a laboratory
where vidco telephones were being developed and in experimental use were ob-
served: One "‘was very blasé and only infrequently glanced at his display ... left
the device aimed vaguely in his direction, and usually only his profile was seen ...,"
The other "often initiated or received his calls standing up ... Occasionaliy he
looked obliquely at the display of his correspongent's face, who in turn saw only
this man's torso., Perhaps these more experienced users are unconsciously avoid-
ing the unpleasant sensation of excessive eye contact, '' The authors suggest that,

if this sort of behavior becomes commonplace after a period of use, "it is dlfflcult
to see how. it can be argued that [video telephones] enhance éommniunication by
allowing reception of the full range of non-verbal cues. "?

L 4

Telemedicine transactions have not produced such extreme avoidance of eye
contact. Physicians and other professionals need to establish rapport with patients
and co-workers and to have nonverbal feedback, Ironically, however, achievement
of precise eye-to-eye contact i8 not possible in current transactions using broad-
band television. The monitor at which one logks to see the other interactor is
either above, below, or to one side of the camera transmitting one's image.

camera
/

monitor

|

(.

In the illustration, the stbject will be seen by the distant observer to be looking
down. The situation can be remedied slightly by positioning the camera well ~
behind the monitor, thus narrowing the angle of the parallax. A better solution
is to project the monitor image onto a one-way mirror directly in front of the
camera. ’ o

.
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"Similar lens~-line mirror arrangements already are used in television news broad-
lcasting and with prompting devices. The monitor picture is electronically
1 « Teversed, soas towread.correctly on the mirror 4 4¢ n  f - e & T W
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. Motion Perceptions. Information relayed from a camera in motidn is experienced
quite differently frem information relayed from a camera which is stationary, It
may be required that the camera be fixed or moving in order for one to seg what
one wants to see. It is important, with regard to a moving camera, to analyze
movement in terms of who is causing the camera to move: the distant interactor?
The person on whom the moving camera is focused? A third person? To what

purpose ?

. Editing, (Interpretation) Editing or cutting was regarded by Eisenstein as the
single most important factor in filmic art, because it makes possible interprétation
of the material, 10 Ordinarily, editing means ifiterrupting information fy¢i one
picture source by information from another picture source, thereby gfiding the
viewer to see what someone else wants him or her to see in an in efitional sequence
and pace. It can be accomplished skillfully or crudely, causing-€ither understanding
or confusion. It can order material in a logical way or be a source of illogical dis-
orientation, In televised interaction, however, where one frequently has control of
the distant camera(s), there are many occasions when switching from one camera
to another (editing) is useful, in order to make comparisons for one's own purposes
as well as to illustrate or explain to others. } ‘ '

<

2
“

3. Some Cultural Issues in Interactive Television
> - : >
. Proxemics. Edward Hall has discussed proxemics 11 ih terms of spatial experience,

or the distances we maintain in interpersonal relationships. Man exhibits territorial
behavior, not just in his home, office, or other places where he has clear and ‘simple

. rights of "ownership, " Man carriés his territory with him wherever he goes, and °*
understands its limits very precisely, even though most limits are sutside awareness ¢
in the senge that he can readily analyze them, ‘ :

>

A

¥ The mirror reduces light level to i’ﬁgcamera Woggiﬁa]f an f-stog. .

Q ) 60 . :‘/ ) .- -
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Because these limits are an essential part of cuiture, pisunderstanding their
. significance can cause mild to extreme discomfort. *:

Within the American middle-class northern European culture, Hall defines four
generally accepted distances: Intimate, '‘close phase''— the distance of love-
making and wrestling, comforting and protecting, where vision is acutely distorted
and little-used; vocalization plays a very minor role in communication.

munication is carried on in whispers or very low voices. This is the distance,
often violated by members of other cultures, who will-speak in a much louder
voice, breathe in one's face, and cause the eyes to cross.

(‘\" Intimate, "far phase" (six to eighteen inclres)— vision is still distorted and com-

AY

Personal, ''close phase" (eighteen inches to two and a half feet). At this distance
one can be reached, or attacked. It is a distance we reserve for people we trust.
People who are inside this distance ordinarily have a close relationship,

Personal "far phase" (two a.nd a,ha.lf to four feet) is the distance just outside ‘the
. 4. , limitof phg%ical domination, wheré we keep someofe elge “at drm's length: "It is *
the distance at whic /b/we can discugs subjects of personal interest and involvement
without fear. . ,
Social, "cloge phase" (four to seven feet). We conduct impersonal business at this
distance, as with business associates. It is also the distance for domineering, as
. when standing ahd addressing ancther who is seated.

Social, "far phase' (seven to twelve feet). Business and social interaction at this
distance is formal. An important person will have a desk large enough to keep
_visitors toward the far end of social distance. Voice levels increase considerably
“from close to far phases of social distance. This is the distance at which people
in the same room can cease to pay attention to each other, as ina shag;ed of:t'lce
spouses can go about their own business.

Public, 'close phase" (twelve to twenty-five feet). This distance is frell outside
the circle of involvement, and is often maintained when walking along the street
in order to avoid danger or enable defensive action. Interaction requires a fairly
" loud tone of voice, and it is noted that choice of words, grammar, phrasing of
. sentences shift at this distance from what is employed at nearer distances.

~

* A well-known aspect of "cross-cultural shock' is the discomfort many Americans
feel in the presence of members of "“warmer" cultures, when these individuals
press very close and touch one's arm, hand, even face, in what we think of as
situations requiring greater spatial separation, Latin, Mediterranean, and African
businessmen, diplomats, and ordinary citizens often are confused, dismayed,
even offended by our tendency to back away, frown, and show other signs of "cold-
ness" or downright hosti]ity when they are simply behaving in,ways natural to their
cultures. ’
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Public, "far phase' (twenty-five feet or more). Very important persons are
ordinarily not approached closer than thirty feet except by permission, extended
or implied. To communicate, one must project not only the voice, but the
personality, as in the case of actors and public spakers. Other people are
regarded more as obrjricts than as persons. .

The subject of proxemics is enormously complex because it reflects all aspects
of our perceptions of ourselves in relation to others. Only a few highlights are
touched upon here, and the illustrations are relevant only to one culture among

. all the cultures in American society, to saj>pothing of the rest of the world's

‘ cultures. * Middle-class Americans of Euro extraction tend to think in

language whose symbols are very different from™the kinds of symbols which are
meaningful to other cultures, react differently to sensory stimuli than others do,
have different ways of using and relating to architectural space, are moved to
tears and laughter differently, etc. All factors in culture interact with the per-
ception of the self and thus the ways in which the self protects against, enjoys,
and otherwise deals with other persons in proximal space.

- &

* Gaye ‘Tuchman, analyzing the unwritten policies which govern the way news is filmed
for and presented on U, S. television, finds them informed by rather particular
sociocultural attitudes about the uses of space. Television news, in seeking to main-
tain "objectivity, ' prefers to maintain "the use of a camera placement similar to a
person of average height confronting another person eye to eye. All else is condemned
as 'distortion, ' and the cameraman and reporter who jointly produce the affronting
footage are liable to receive an official reprimand. " Distance from a speaker, whether
it is a person actually making a speech, someone being interviewed, or the news-
person him/herself, ranges from far personal distance to far social distance. To
come closer than far personal distance is felt to conflict with "straight, hard, ob-
jective news, " and the news camera would only go closer for "dramatic impact when
someone with an 'interesting face' was expressing emotion. '* In specifying this latter

. "non-objective' reporting Ms. Tuchman elicited from a cameraman an example:
"He gave (the example of) Rose Kennedy discussing her dead sons, suggesting he
would come in on her face and try to capture a tear. " She®goes on to note, '"The
camera may not suggest that the TV newsmen have emotions or ideas about the
story they are reporting, that the reporters get 'too close, " -

On the other hand, "Public distance is all but forbidden to record events involving
"individuals, ! even though those events may normally be seen from a _public distance.
One might suppose that television news film could use 'public distance' to gain
viewers the experience of having attended an event or speech, This is supposed to be
objective, because theoretically, it would decrease the emotional involvement
between viewer and speaker. However, public distance precludes the personal and
social contact which are the hallmark of television news: public distance depersonal-
izes, " Hence, by the definitions of TV newspeople, "the use of public aistance is
'unnewslike. '"

Ms. Tuchman comments, "In sum, television news film of 'straight objective stories'
incorporates Hall's notion that different social distances have different social
.meanings, /' 12

62 -s0-
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‘

What are the implications of proxemics in telemedicine interactions ? Only tria.l'
and error will bring even preliminary answers, but one must be aware of the’
possibilities, Several questions should be raised:

At what apparent distance does the physician cease to be a friendly symbol .of
help and become over~domineering or even a threat? At ‘what apparent distance
does the physician seem to be authoritative? Merely colé? When the patient is
aware of the apparent distance at which the physician sees him o\z;yer, how does
he or she feel about it at an intimate distance or at publié distance ?Are there
exigencies which legitimate disregard for patients! feelings in these matters?
What can be learned about proxemic attitudes among members of cultures
different from the telemedicine professionais’ culture(s; ‘80 as to fa.cﬂitaie pro=
ductive interaction? : —,

Differences From Face-To-Face Interﬁctign (Cb&és of'Béhavior)* In viewing
telemedicine transagtions and videotapes of both sides of transactions (fo see dand
hear what the participants were seejng and hearing) one Totes that some of the

" conditions which define face-to-face interaction.obviously are not present. There
car be no sharing of a common physical envif¥gniment and there is no possibility
of touching. The television frame puts out of sigfd:some ot all of the time,
information that is ordinarily available at 31f #imeés in facé-to-face settings. On
the agsumption that humans have devised ingetitous podes of behavior to deal
‘with the intricacies of face~to-face settings, the pbssibﬂity is suggested that
difficulties may arise in televised interactions where use of seemingly appropriate
face-to-face cedes fails to take into consideration thaﬁface-to-face conditions
do not obtain. _ N

k3 - -
In ordinary face~-to-face interaction, all who share a gommo#n bulture understand
the code very well.. The code consists of legitimate ways to deal with a wide
variety of contingendies. A code accounts for our reactions when a third person
enters the room, when we look away from the person with whom we are talking,
when we leave the room momentarily or at the end of a visit. We instinctively
understand how codes differ between living room conversations and office en=
counters, and between friends, business associates, strangers, or with physi-
cians in their offices, etc. Codes of face-to-face behavior are second nature to
us and most of the time we are not even conscious of them.
When we move away from the face-to-face setting, it is necessary to devise or
to develop codes for the new setting. Telephone interaction is a case in point.
Methods for beginning and ending the conversation are unique to the medium.
We.constantly have to indicate our continued presence and attention tq the other
speaker. We do this by making small sounds, typically Uk huh." All of us have
had the experience of talking with someone ,who does not realize the necessity
for making the small sounds which certify his. 6f her presence and attention.
We come to the end of a thought and expefienc:e a long pause, “followed by our
asking, "Are you still there?" .

* In this section, we draw on informal discussions with Erving Goﬁ'nfang during and
after viewing with him videotapes of telemedicine transactions, as wel as from his
published wbrk.
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Our vocal pattern on the telephone tends to be more careful than in face~to-face
interaction because it is the voice alone which is communicating, Speech must be
more distinct and intonations and inflections must convey what we might other-
wise communicate by gesture., Many people are not as adept with telephone codes
as they are with codes of face-to-face interaction, .

In the interactive television medium, we are confronted with a situation wherein
we have little experience as to what codes are useful or appropriate, so that
improvisatfon and modification are the rule, As televised interaction comes into
more general use, we will attempt to develop the necessary comfortable codes
for inferaction. However, Allen Shinn* points out that codes of behavior in the
telephone medium have not evolved— after nearly a century—to the point where
communication capacity is always utilized either fully or well. Study of code
negotiation in interactive television may help to alleviate communication prob-
lems in the newer, far more complex medium, . -
People with some experiente in telemedicine interaction may take exception to
this stressing the need for development of new codes of inferaction fer use with
two-way television. One of the observations most consistently expressed by
people newly-initiated to telemedicine is that, "It's just like talking to someone
face-to-face. "' This observation says a great deal in favor of the validity of
televised interaction. People accept it; they can get the job done via television
and in most cages it has saved them travel time and possibly, time during the
transaction itself, **

But, - televised interaction is not the same as face~to-face interaction, To ignore
" fundamental differences is to reject the opportunity to optimize them or to fail to
“recognize their potential pitfalls, Every interactive medium possesses several
specific features, a few of which are:

. Its evidential boundaries. In a room there are doors. What sre the
functional equivalents for doors in a telemedicine interaction?

»  The distances between participants. Face-to-face distances are mutually
confirmed by the evidence of sight and sound. In a televised interaction .
Jthe "evidences" of sight and sound may be in total conflict with each other.
For example, when the microphone is several feet away from the speaker
and we see the gpeaker in full-face close-up, picture reports ''‘closeness"
and sound reports "distance. ' The feeling of apparent distance is further
compounded by the distance between the television monitor and the person
looking at it. .

*x

"The 'tél-ephone has been in widespread use for nearly a century, but there are
still substantial numbers of people who have not sufficient experience with it to
use it easily and freely. Almost certainly we still do not use it to the fullest

. capacity. Conference calls, for instance, often seem {0 be awkwardly handled and

less productive than they should be, perhaps largely because few people seem to. -
have figured out just how to conduct them. It appears that we could speed up the
process of development of a code of operation for television considerably if we

went about it self-consciously, and thereby save ourselves a long period in which

we would otherwisq use TV systems less effectively than necessary, ' 14

N

See beiow, Reference 15. -6 ,g
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° Its off and on contingencies. In face-to~face interaction we-have many
‘legitimate ways of transferring attention from one person to another, of
going off into a "brown study" of being distracted. Already we have evidence
that in television interaction such behavior cannot be adapted directly from
face~to-face codes. * Will the interactive television medium mandate that

: we severly limit the number of off-on contingencies?

. Arrangements for initiating and terminating the interaction. Will these
arrangements have to be more conventionalized than. for face-to-=face inter-
action, as they are in telephone inl;eraction?

° 1ts facilitation of both assessment and communication. Facde-to-face
interaction clearly has greater assessment and communication capability
than telephone interaction, The extent to which two-way television inter-
action has capability for greater or less communication, greater or less
assessment, than face~-to-face interaction is not clear, although some
discrete aspects of assessment have been reported. **

. . Its potential for manipulation of one person or persons by another. One case

of manipulation could be the creation of an asymmetrical sityation wherein
a certain person or persons in a transaction assume rights and privileges,
and thus power. In the commanding officer's or boss' office, subordinates
are required to maintain a formal bearing until mvited to be at ease or to
sit. :

(\ . X

The face~to~face relationship between physician and patient is extremely asym-
metrical in order that the physician maintain efficiency and control of the situation.
The patient waits at the doctor's convenience; the patient does what he is told, in
the sequence he is told to do it; the physician asks questions of the patient, he
does not expect questions in return until he asks for them; the physician touches
the patient, he does not expect to be touched in return. In the telemedicine setting,
the situation may be restored to greater syminetry because the environment,
though shared, consists of two spaces. The patient may respond to this greater
symmetry in very positive ways, such as by showing greater candor, being more
relaxed, ete.

L3

Ay 4 a

.It ig possible that the effort required to mamtain the asymmetrical situation is
something the physician will find he is well rid of in the telemedicine setting. He
is no longer required to be on guard during the frequent invasions of infimate and
personal space that he must initiate when face-to~face. A major reason for the
asymmetrical situation in the doctor's office is the requirement that none of his
time be wasted. In a telemedicine setting, Irving Bush 19 notes that the physician
never has to see a patient until the precise moment when the patient is ready to
be.seen. A residept or nurse has done a thorough work=-up on the patient. The
physician doesn't have to wait for the patient to come into the room, be seated,.or

’

»

* See "Observed Phenomena' below.
** See Chapter V, Studies of Assessment Capability and Acceptance.
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be prepared in varying states of undress, Furthermore, the television transaction,
possibl; {nfor reasons of focus and intensity, is ghorter and when it is finished, the
physician can turn off his set and get back to work at his desk, until the next patient
is ready to be seen. .

EHlot Freidson,w' comineiating on both the lack of codes of beha{rior and observations

concerning symmetry in the telemedicine setting, notes that for "ordinary people
interacting through television .. . it is important that such codes be developed if the
potential of telemedicine is to be realized. Consider the fact that the medical
personnel who will be using telemedicine will be using it fairly frequently and will
begin to develop their own code of face-to-face behavior. However, the patients*who
will be using the system, unless-they are specially selected, will have only fleeting
or épisodic contact with this medium. In this sense, the personnel will be able to
develop a code and be comfortable, while the patient is much less likely to develop
one on his own unless he has had some special and unusual experience, In this sense,
while there is a certain degree of symmetry in the relationship on television, there
is asymmetry in familiarity with the medium itself and ability to be comfortable

with it and manage oneself socially on it. Such a handicap for the patient is a.problem
which should be faced. Perhaps one can, by examining the behavior of newsmen on

television, and the behavior of people on talk-shows, work out thé f entals of a
code of face-to~face behavior, and prepare a little card.or pamphlejfescribing the
hig "of how one manages oneself [in televigion interaction], so that they

[patients] will not be handicapped by the strangeness of the situation, "

Freidson goes on to note an apparent contradiction. "It seems to me th'at you are
implying that the telemedicine setting is no less asymmetrical than the office
setting, the difference being that the physician himself does not have to work at
maintaining such asymmetry. It can all be done begore he even arrives in front of
the television camera, so that he can save time and WOrry. I am sure that you are
as familiar as a layman like me, with the phrase 'prepping,' which refers to the
activities petformed by non-physicians to prepare a patient for surgery. In essence,
it seems to me that telemedicine makes it possible for everything to be ! prepped*

in advance so the doctor can simply move in like a surgeon and do purely functional
work. I'm not sure I would argue that there is greater symmetry between doctor and
patient under the circumstances. Interaction is restricted, inless some new
requirement for an elaborate etiquette were introduced. If I am right, this is indeed
a selling point fo doctors, particularly the super-specialfsts who like to make use of
every minute to perform their esoteric functions, but I am not exactly gure that this
is the best thing in the world for humane patient care. " }

One additional note here is that observations about symmetry seem closely bound to
matters of territoriality and the perception that territories are diff?rently limited
in the dual-space interaction. *

. Class and Culture. Taking into account, what has been noted in the discussion
of proxemics and the discussions of erences from face-to-face interaction
and symmetry/asymmetry some cautions may be high-lighted in cases dealing
with class and culture. Since cultural and ethnic differences can often make
for difficulties in the face-to-face interactions between physicians and patients,

We will return to the discussion of symmetry/asymmetry following examples of
behavior observed in telemedicine transactions. .

66 "M -
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what are the ways”in which televised interaction may ameliorate or exacer-

.bate those difficulties ? Does the interactive medium have potential for

creating different difficulties ? Will people from "disadvantaged' socio-
economic groups, who are often extremely deferential in face-to-face
contacts with-physicians, emerge in the possibly more symmetric tele-
medicine setting as less deferential, more candid and outspoken? If they do,

“will this result in problems or opportunities in providing care? This is not

meant to imply thdt telemedicine will find either its worst problems or
greatest opportunities in dealing with patients from classes or cultures
different from those of the majority of today's physicians.

Percepiion and Meaning. People attach differi,ng meanings to what,they
perceive. Perception is more or less acute, according to the degree of
meaning attached to an object or an idea. Meaning is often culturally derived.
Many Orientals think Caucasians look alike. Cawvcasians looking at Oriental
ideographs see them as abstract art rather than as language symbols.

Members of a culture perceive what is of special interest to them to be full
of meaning that 8 ill-perceived by non~members. When meaning is many-
sided and complex to one person, that individual's senses are geared to
select and discriminate among varied data which are incomprehensible to
another person who is not a member of the first one's culture.

R.L. Gregory17 notes the undeniablc role of experientlal learning that is
implicit in perception. Harking back to a previous account of a2 man blind
from birth who regained sight in his fifties, Gregory states, '"The blind man
S.B. ... never learned to interpret facYal expressions; they meant nothing

to him, though he could read a2 mood from the sound of a voice. Hunters can
recognize birds in flight at incredible distances by the way they fly; they haye
ledrned to use small differences to identify objects which look the same to
other people. We find the same with doctors diagnosing X~rays or micros-
cope slides for signs of abnormality "

It is useful to think of physmians, in their professional roles, as members of
a common subculture which sets them apart from the main culture tHey share
with nop-physicians, Certain(@ttitudes, meanings and pereeptions are "'second
nature'’ to members of the physician subculture and the more institutionalized
these attitudes, meanings and perceptions become the less they are subject to
conscious analysis by physicians. Yet it is precisely at the level of what is
"gecond nature" thax we must seek to find how physicians go.about looking for
meanings.

What is, the physician looking for when he examines the oral cavity ? Where
does he look, and what is the sequence in which he looks? What does he do
with the instruments he uses and why ? What does he mean by something being
"in the way" pof what he wants to see, and what is not "in the way ?" He may

L]
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- have done an oral exam so often that it is quite difficult for him to answer such
questions, * . . .

Careful studies are needed of the ways in which physicians look for signs and
elicit information, if we are to.determine how best to maximize the capabilities
of the interactive medium at the human-technology interface.

Since most of the equipment used in telemedicine was designed for uni-directional
television, it may not be optimally responsive either to the physician's particular
perception-m_eaning requirements nor to the instant flexibility required for ex-
gnt, productive interaction. However, equipment can be designed to obviate *
elays and failures that can occur when a physician discovers he cannot easily
see or hear what he wants in the.way he needs to see or hear them. **:
. .

Observed Phenomena in Telemedicine-lnteraction
("Something Different Is Going On Here, '

A number of telemedicine field reports and observations have suggested that inter-
actions between people on two-way television are indeed different from face-to~face
interaction, and also are different in degree for each interaction. Thus, factors which
cheate changes in televised interactions may well be influencing the effectiveness of
the transactions, as well as outcomes, efficiency and utilization. One may further
hypothesize that effectiveness, outcomes, efficiency, and utilization are influenced

. also by user attitudes toward telemedicine as a means of performing proiessional tasks
which require. interaction. Finally, it must be emphasized that while the matters dealt
with in this section have not been subjected to systematic investigation, there i8 a™~
growing awareness of need for such study among telemedicine's practitioners as they .
gain experience with the medium.

At the fourth conference of the seven contractors who were awarded funds for 1972-73

. telemedicine experiments by HCTD Dean Seibert of Dartmouth summarized a general
feeling: ""We've comc tc realize that, for 21l the satisfaction and success we believe
we've obtained from telemedicine, we really don™ know very much about how it works
pest and how to get the most out of it. We need to have time to learn how to use the
technology and adapt it to our needs— and probably to learn how to adapt ourselves to its

req framanta

Anecdotal observations indicate this underlying awareness that "'something different”
goes on in interactive television:

1. Kenneth Bird*® has noted that in both of the Massachusetts General links, pa- ,
tients, physicians and nurses may exhibit confusion, frustration, or resentment of -
- varying degrees if an unseen person or persons are known or sensed to have
become involved in the transaction at the distal space. Adverse reaction is brought
on by any interaction (whether or mot involving speech) between the unseen in-
truder and the one'to whom I am talking, " and tends to increase with the intensity
of the diftal interaction. . .

* Have you ever tried to describe precisely, ta a non~driver, exactly what you do when
you engage the clutch in low gear, and what you do differently when going from first
to second gear ? A physician may perform dozens of functions which are far more complex.

** Approaches to this problem are discussed in (zhapter Vi,

AN
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A physivian at Dartmouth Medical Center19 became concerned as to ", ochow
the patient is seeing me, Am I looking at her ?"' and was advised that in order
for the patient to see her face-on, she must look up af the camera lens.

) " Inasmuch as the physician's own view of the patient was from a monitor off to her

4.

1r.

5.

N

right, she was forced to "sneak" looks at this monitor for visual confirmation of

the patient's condition while simultaneously attempting to maintain the appearance’

of a straightforward conversation with the patient. S o
) N k4 ~

Irving Bush af Cook County Hospital‘in Chicagoy 20 assessing a number of two-

~way interactions (via Pioturephone) in which patients' explicit sexual behavior was

the central apatter, observes that patients' candor and comfort in coming quickly

to the pot%ndfevealing intimate details often exceed what he experiencea with

‘patients in‘face-to~face situations. B ~ .

Charlotte Sanborn notes21 a relaxation of attitudes about privacy and intimate -

personal exposure in the interactive transactions between Dartmouth and Clare-

mont. Some transactions include only a psychiatrist and the distant patient.

However, the patient's primary-cgre physician sees and hears both ends of the

transaction via two monitors. The primary-care physician's observation is

knowh to both the patient and the psychiatrist. Also, it is khown thatthe primary-

care physician will discuss the patient's case with the psychiatrist after the

transaction is over. A woman who came in for a gynecologic exam accepted 2 °

nurse's presence with her in the examination room and the gynecologist's

presence via television. She objected to*other physicians being in the examination

room with her, but was aware that they wgre observing her over the television '

in the adjoining room. . e e .

A schizophrenic patient at Bedford Veterans Administration Hospital was not
willing to accept any interview with a psychiatrist. Bird and‘D,wyerZZ reasoned a
that this might be connected with the patient's fear of being trapped in the doctor's
office. Consequently, they arranged for an interylew via the telemedicine link
from Bedford to Massachusetts Geperal—Fifé patient was brought up to the tele-
medicine room at Bedf6td and was shown the psychidtrist on the monitor-at an

* apparent distance of 12 to 15 feet. The patient still refused to have anything to do

ith the psychiatrist. However, when the remote control of the camera on the

ychiatrist was adjusted to make it appear that the psychiatrist was in the
neighborhood of 20 feet away, the patient's reserve diminished sufficiently that he}
was- able to respond to the psychiatrist. They proceeded to talk. In the course of
the ensuing interaction, the patient inadvertently touched the remote control unit
and caused the zoom lens on the camera facipg the doctor to "move in, " This
caused the psychiatrist to appear to come much.closer to the patient. The schizo-
phrenic? recoiled and shouted, "Get back, get back!" The nurse in attendance with
the patient moved the camera control to itsfermer position, and after a'moment,
the interacgion resumed. ) L. Y -

Thomas F. Dwyer, regorting on psychiatric interviewing and treatment conducfed
between Massachusetts General and Bedford, has said,%3 "Thé patients from the

 start were less prejudiced than I. It seems probable that in some instances the

patients were more comfortable falking to a psychiatrist by this means than

. meeting him in an office or clinic, a matter worth-investigating since it bears on

reaching a wider population and starting treatment earlier. " In a report of the
Magssachusetts General experience 24 the point is made even more forcefully:
- a ' . . 3

© . .. 57
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"The physician—patieot psychiatric exchange via interactive telévision appears to

be more comfortable for the patient tharf'the usual face-to-face conirontation. "

While screening a videotape of a telemedicine trangaction, it was noted that one )
of the consulting physicians suddenly dropped his gaze to look at something.
One's reaction was instant, '"What's he doing that for ? What's he looking at?"
I can't see what he's looking at. ' Although patients have not been reported as
making comments of this nature, it may be that momentary dealings with-
matters outside the frame will raise these kinds of questions, albeit out of the
conscious awareness of most people. -

° 7 :
Thomas Willemain reports a personal experience2 which serves to illustrate how
fundamentally technology works to mediate interaction, simply by failing to
function in the expected manner. As.a patient himself, Willemain went to one of
the Cambridge Hospital clinics. After an initial work-up by the nurse practitioner
present, he was requested by the nurse to undergo examination via the tele-
medicine link. The nurse called a physician whom Willemain knew at Cambridge
Hospital, who after a few minutes appeared on the screen. The physicjan was
unable to operate the equipment so as to produce sound from either . He
finally decided to conduct the transaction on the telephone with the nursg, at the
same time letting the television picture proceed., Willemdin was confxohted with
a situation in which he could see the physician but could hear only the nurse's
end of the conversation. When she described certain symptoms Willemain could
observe that the physician frowned, shook his head, nodded gravely, etc. ‘but he
had no other clue as to the phys1c1an's reaction. Willemain says be found the
experience somewhat unsettling and that it would have been more so had he not
known the phys1c1an° , .

been struck by a behavioral changé on«he p f mang@physicians when they are
suddenly caught unawares and realtzéthey are ''on camera. " This happens when
there are two or more physicians in space, when the camera is moving, and
where all participants are not seen all the time. The physician will quickly
straighten up and adopt an attitude of doncern and seriousness in contrast to the
more relaxed, even jocular attitude that he or she was seen to be displaying in
the brief unguarded previous moment. The physician must perceive himself or
herself as playing a different role when "'on camera. " The shift from being "off-
camera' to being "'on-camera'' is also a shift from an ordinary face-to-face
interaction to an interaction that is mediated by the technology. Being forced to
change roles is not necessarily troubling to the person who is momentarily
""caught. '" We are all adept at swift changes in rol€, (One recalls the presence
of mind attributed, probably apocryphally, to Noah Webster, when interrupted
by his wife while he was dallying with the chambermaid, Mrs. Webster gasped
""Mr. Webster, I am surprised at you!" To which Mr." Webster is said to have7
geplied, '"No, "Madam. You are astonished; I am surprised. ')

In screenmg§ number of videotapes of teley%cine tragnsactions, the writer has

" Principals in the Mount Sinai-Wagner Clinic Project report26

"1, When the nurse at the clinic is communicating with a health provider at the
Medical Center, we discovered it is important that the relative sizes of the
fmages be the same, Otherwise there is the feeli:& on the part of the nurses of
a large authontative image talking down to a small*subservient image, (a feeling

-58 - - . e
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that is enhanced by the heigh’c of the television receiver at the clinic.) This
problem arose particularly with the use of the zoom lens at the clinic where
the lens was adjusted for a distance (75 mm) and the image of the nurse would
occupy perhaps 1/4 of the screen, while the lens at the Medical Center (25 mm)
provided an image which took up most of the screen. -
It was imporfant for the clinic personnel to learn to adjust the zoom lens to
provide approximately equal image sizes. Once this was called to our attention,
it was relatively easy to correct."
"2. Although the relatjonship between Dr. Cunningham and Ms. Thomstad is-an
excellent one, the initial reaction to teleconsults between these two individuals

. tended to invoke an image of '"The Face of God' or that of a h1gh1y authoritarian ' -
figure dispensing expertise. This situation does not exist when they consult in
person. As Ms. Thomstad put it, 'When I looked at him, I thought he looked more
impressive, more authoritative. Tt reminded me of the beginning of a nurse-
doctor relationship ... you can no Ionger remain passive in front of the camera,
but must talk to the 'expert'.' Over time this problem became minimal. However,
when new nurses come on staff, there must be an awareness on the part of the
Co~Directors of this potential problem. "

operat oom of the V.A. hospital at the other eid of the link with the Case

) Western Reserve Medical Center just prior to the initiation of transactions.

“"R%en the system was first tested, it had not yet been explained to the O.R.

supervisor who, by chance, entered the empty operating room. When the tech-
nician saw her on his screen in the remote control room, he tracked her through
the room. The nurse noticed it, tried evasive maneuvers, did not succeed and
finally burst in tears rushing to the wall and pulling all electrical plugs to stop
the monster who was following her every step. We had a major complaint on our
hands and ... much explanation and apology was necessary to restart the system. "

11. J.S. G;a%nstem and his colleagues27 report an incident that took place in an

-Observed Phenomena Reviewed

3
.

If we reflect on these illustrative anecdotes, they seem to be rélated to some of the
matters previously discussed under "Psychological Properties and "'Cultural Issues”
(Frame Tension; Proxemics; Codes of Behavior; Assessment and Commumcatiorv
Symmetry; Perception and Meaning,)

Numbers in parentheses correspond to the numbers of the anecdotes immediately
above. . '

Q) Interaction with persons outside the frame im(oke frame tengion and illustrates
the need for a code that takes this inbo account.

(2) There are implications that problems of mainta g eye contact conflicted with
the physician's "second nature’ patterns of perceiving meaningful data. Probably
she intuited that her failure to make eye contact might be interpreted negatively
and that the interaction had become unreasonably asymmetrical.

!
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(3) What causes this much-noted relaxation in discussing private matters? We should
test the hypothesis that one perceives that the territory of the self is in less
danger and does not need the kinds of defenses one erects in face~to-face settings.

(4) Same comments as (3). )
~ (5) What were the schizophrenic's_‘ perceptions-f his use of space and the distances
that defined intrusion of others into his spa¢e? It would seem that for the )
psychiatrist, the patient's boundfary equivalent to the far phase of personal space
was more than 15 feet! .

(6). Same comment as (3).

. (7)  Although the physician's attention was not being given to another person, it was
being directed to something out of the frame unseen by the distant participant, so
: one would consider thig as similar to the problem in (1). -

(8) |Obviously the physician who was having difficulty operating the equipment needed
etter training in its use, but the incident also made the situation a very
asymmetrical one for the patient. There are implications about potential
manipulation of the patient which could raise ethical questions about use of the
medium.

(9) To what degree is the televised transaction adversely affected when participants
are made aware that the distant interactors are playing special roles for them?

(10) These evocations of authoritarianism seem clear ex;.mples of one aspect of
proxemics perceptions. ’ :

(11) The situation involving the nurse and the fracking technician illustrates the degree
to which asymmetry can become manipulation very rapidly. For the nurse, the
situation was utterly asymmetrical. The medium became an adversary as her
territory of self was yiolated in a manner that she perceived at first to be out of
her control. s

Symmetry: Some Preliminary Inferences

Problems and opportunities that are chiefly related to the symmetry issue would appear
to yield more readily to correction or optimization than will those related to proxemics,
meaning/perception, and other cultural and psychological areas of investigation. This
may be simply because situations clearly related to symmetry are more obvious, be-
cause symmetry often is involved with frame tension and its apparent mandate to main~
. tain eye contact, or because ‘ordinary doctor-patient relationships~no matter what the
differences or similarities in the individuals' cultures—seem to carry a degree of
asymmetry in face-to-face interaction not readily duplicated or legitimated in televised
interaction., .

' -~
”
v
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* Symmetry: The Positive Side o~
Symmetry seems to promote an atmosphere in which patients can discuss functional ~ /

disorders with candor. This also means that patients will quickly "get to the point' when
discussing anxiety, fears and forebodings. If telemedicine provides a relaxed and non-
threatening setting, perhaps physicians can get to the bottom of the emotional component
more readjly with some patients than they do in face~to~face confrontation.

Symmetry: The Negative Side, Some Dangers ) ’ .

Going to the other side of the sysametry question, one notes that the problems of
~ symmetry described above tend, in greater or lesser degree, to create discomfort and
damage or hinder the interaction and presumably render it less effective.

__Possibly some problems arising out of the symmetry/frame tension nexus can he con-
trolled before a code of behavior for interactive television has been refined by aware-
ness and experiential trial, Furthermore, most patients and medical sociologists have
observed behaviors on the part of physicians which may appear to be accepted in the
asymmetrical face-to-face medium but will probably be unacceptable if situations of

greater symmetry bécome the norm in interactive television.’

~= The writer has observed the following during a telemedicine transaction: Two p}ys icians '
are jointly examining a patient. They arrive at a point where they feel they no Tonger
need to converse with or look at the patient, and turn to talking with each other. They
do not excuse themselves. They simply turn abruptly away. During the course of their
conversation the image on monitor screens is an extreme close-up of the patient's face.
Although the physicians are behaving as if the patient weren't there, the patient is very
much there and growing painfully aware of enforced and awkward presence,

Eliot F reidson28 comments, ""What you referred to with some shock is something that
occurs routinely on hospital floors while physicians are making rounds. After examin-
ing the patient, they stand around talking about the patient as if the patient were not

~ there. It is the absence of a television camera which prevents the recording of the
distress on the patient's face. This, then, is nothing new, and the use. of television
could very well spread this characteristic outside of hospital walls, "

Conversely, one could also assume that television inf€taction, in exposing this parti-
cular behavior, will demonstrate to physicians its effects upon patients and therefore
foster change. It may be that simple and graceful ways can be developed to legitimate
temporary leave-taking, analogous to briefly leaving the room in a face~-to-face inter-
ction, If participants, patients and professionals alike, atre provided with an addition~
' - monitor on which to see themselves, perhaps it can be used as a "mirror;" if a
participant also has remote control of the proximal camera, then adjustments can be
made either to move oneself, during the interaction, to a comfortable distance or out
of frame, entirely. Consideration may be given to allowing participants to shut off the
cameras trained on them, an equivalent to hanging up the telephone or leaving the room.

A problem seems to ai'ise in interactive television when physicians use forms of
address which many of them are accustomed to using in the less symmetrical face-to-
face medium. Physicians often will turn to the nurse and refer to a patient simply as
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'"he" or "she" while in the patient's presence. In the asymmetrical face-to-face medium
it may be legitimate to use these forms of address which most of us would deem dis-
courteous in almost any other social medium. If the interactfv% television medium is
supposedly more symmetrical this third-person usage is questionable, yet it is fre-
quently seen. In order to provide a ready reminder for the physician, the patient's name

giouliéae displayed along the bottom of the monitor screen on which the patient is being
/ ewed. - : .

-

Effects of the Telemedicine Medium on Physicians'® Attitudes Toward It.

By and large, telemedicine practitioners report that satisfaction with the medium out-
weighs dissatisfaction both for professionals and clients. Social science observers |
warn, however, that many of these positive attitudes may be due to the strong novelty
effect. The physicians most deeply involved in telemedicine perhaps regard themselves
as pioneers, and are often very enthusiastic and stirmulated by the experience. Patients
"also may be aware that they are involved in something new and exciting, and may indeed
receive more a:ttention from the physician than in face-tp-face settings,

People in charge ofJelemedicine projects have noted that there is a small group of
users who account for the bulk of interactions, Whereas it is true that physicians who
have been responsible for promoting the telemedicine facility in their setting, and/or
involved in its planning and implementation phases, are members of this group, there
are usually a few others who seem to take to the idea, also. Nevertheless, the largest
amount of telemedicine utilizations tend to stabilize among a relatively small number
of professionals. Jon Wempner29 remarked that, "Physicians are the only people in
the community with this thing. If others had it— when it gets as common as the tele-
phone— then it will be thoroughly accepted, "' This implies not only the acceptance that
accrues from general use of a technology, but also that wider utilization will develop a
code of behavior to facilitate greater acceptance of its use, »
Although some physicians who harbored skeptical or negative attitudes about tele-
medicine have become users and enthusiasts when given the opportunity to participate
in interaction, nevertheless, televised patient care has many detractors among physi-~

cians. Bird and his.colleagues 30 ¢andidly discussed resistance to the changes implicit
in telemedicine in their own experience and related it to other exdmples of resistance

to change in the field of medicine, generally. They illustrated their point with this quo-~
tation from Machiavelli: "E must be considered that there is nothing more difficult to

_ carry out, nor more doubtful of success, nor more dangerous to handle, than to initiate

#a new order of things. " Unlike what occurs in the more open atmosphere of a teaching

. hospital where colleagues are able to Share experiences and sometimes challenge spe- .

cifics of practice, physicians at the distant Bedford V.A. Hospital were in effect . i
practicing "in a degree of isolation comparable to the general practitioner in a remote
community with no colleagues available to him ... if a psychiatric consultant was |
calléd in (and for some of the physicians this was rare), the consultant's advice often
reached only the requesting physician and not the ward team, "Also, adverse experien-
ces, with television consultation had at first, "influenced 4 group of physicians at the
Bedford Veterans Administration Hospital to avoid use of the Teleconsultation system. "

Difficulties based on reluctante of professional staff to ''expose' themselves were
anticipated. Bird et al quote from Ishiyama and Grover, 31 who noted that "when an
important change is introduced into any hospital ... two ‘paradoxical effects may
result ... The threat to security was seen as being inherent in the new project, If the
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demonstration project could accomplish one of its goals, i.e., the provision of better
" treatment with consequent increase in the number of improved patients, this might be
. taken as an indication of the personal inadéquacies of many of the stgﬁ'_mmb_‘g%s_" and
.""The fear that the project might be too successful was mixed with envy, The possibility
that someone else might enjoy the fruits of success while they were faced with the
realization of inadequacy becgme the basis for depreciation of the threatening project.
K The feeling of being left out was then one of the underlying factors in the expression of
. . anxiety and hostility, The nature of the seed bed effects the transplant. "

Some of the preparations made for the Massachusetts General-Bedford V.A. Hospital
link were described by Bird et al:30 "Attitudes, actions, and comments in our early

and planning stages were carefully evaluated {so that] before teleconsultation activities
began, a number of steps were taken to lessen anxiety and promote the concept of
interactive television use as a means of exchanging patient-oriented health information
and ideas. For some departments or services, where the idea of continuous tea'c%

and learning was already accepted as an integral part of medical practice, the exp. -
tions and assurance offered wére enough to allow a smooth incorporation of teleconsulta-
tion into the existing program. "

Resistance to teleconsultation between Massachusetts General and Bedford has not yet
totally disappeared though the concept now has scores of adherents. Perhaps real
acceptance will happen only when interactive television is something in wide-spread,
general use. *

3 .

In addition to the cited éareful planning and innovations designed to make telemedicine
more acceptable in the Massachusetts General-Bedford situation, many other thfngs
have been done there, including the preparation of videotapes for training and self-

. assessment, and introduction of other programs which utilize and expand the information
‘and experience of professional participants. ’

Telemedicine is perhaps correctly viewed by many physicians as a threat because they
are vulnerable to inspection by others, particularly consultants. Telemedicine becomes
an unwanted form of peer review and conjures up whatever misgivings or anxieties
physicians may have about admitting someone else into what is often perceived as a
private preserve. Freidson32 described the attitudes of many physicians in this regard:
"The anatomy of his status and the individualism encouraged by the demands of his work
make it difficult for the clinician to either submit to or participate in regulatory proces-
seg that attempt to assure high ethical and scientific standards of performance in the
e of practitioners. He wants to control the terms and content of his own work
,and is not inclined to want to loge that control to profession-wide, systematic auspices.
, In science and scholarship the obligation and necessity to.publish keeps one's work .
. public and under the scrutiny and evaluation of colleaguess But to the consulting prac-
, titioner, his work and its results are seen almost as a form of private property. "

7N\ .
L In a group practice, as in a teaching hospital setting, the physician's "ownership" of the
y ) patient is shared with colleagues, and this may lead to quite a different posture. A
- ready comparigon of group vs. private rationale is referred to by Freidson33 in a

statement made by a generalist in group practice: "'A doctor is kept on his tges and

* The point here, however, is that if telemedicine is to help in alleviating some of the
problems faced right now in health care, initial resistance on the part of many phy-
gicians will have to.be overcome prior to the emergence of "the wired nation. "'
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motivated by his sound sense of self-esteem, to be respected by his colleagues for his
professional performance. A doctor i8 exposed more to scrutiny in a group setting,
especially more than in his own private office. There, a doctor knows he could get away
with murder. There is no Qne to pass judgment on what he does in his own office; no one
reviews his records; no one ever judges the quality of his work. He may refer to
specialists but it doesn't expose him to the scrutiny of his medical colleagues. "

A general apprehension about consultation is the purely economic one candidly expressed
by many physicians, and stated in a specific. context by a general practitioner in New
Hampshire when discussing the opportunity presented by telemedicine to obtain psychi-
atric consultations: ""You send a patient to a surgeon for consult and you get a note back;
you send a patient to a psychiatrist and you doa't even gét the patient back."” 34 There is
also a potential loss of prestige or reputation in the medical community as a result of
this consultation process. Freidson noted that group practice may alleviate these fears.
He was told by a specialist, 35 "One good thing about the group is that there is no loss of
face when you consult somebody in the same specialty, and it is perfectly all right any-
where for a meflical man to consult someone in a specialty ih general. But when you
want to consult somebody in your own specialty in private practice, Jou lose both face
and possibly money. In the group, one of the good things is that you don't. There is no
fear of losing patients; there is no charge for consultation; there is no loss of prestige. ™

It is not within the scope of this report to examine pros and cons of practice modes.
‘However, it would appear, at this stage of its development, that telemedicine may en-
counter less difficulties of acceptance in settings where professionals, either because of
organizational design or their own desires to be less isolated and more in touch with
peers, are prepared to participate openly and with less apprehension about the actions
or judgments of others. )

Relationship of Profégsional Users to Interactive Television Technology

Many previous medical applications of uni-directional television technology* came fnto
being as solutions in search of problems on the assumption, apparently, that tel fon
could solve a wide range of problems, usually educational ones, involving both dis e —
- and time, When it was discovered that simply turning on cameras and microphones
didn't take care of the problems, some concluded that "television can't do the job."
Despite many successful applications of uni-directional television there are millions of
dollars worth of television equipment lying unused in hospital closets to attest to this
unfortunate misapprehension, mute evidence that television technology is poorly under-
stood. ‘ : . ‘

.
P
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What rélationship do physicians have to technology in general ? They employ it to a

greater degree than other professionals, not excepting most engineers. The non-

specialist outgrew the ''doctor's bag' by the end of World War II and today utilizes

instruments, electronic gear, machines and diverse apparatus unknown a quarter to

half-century ago. Specialists, who greatly outnumber non-specialists, require an array
' of hardware that staggers comprehension. ) ,

it
A

_ Principally, technology gives the physician information he cannot discover with his
unaided senses, perfoims tasks his hands alone cannot accomplish, or produces or

* As opposed to the bi-directional tecﬁnology used in telemedicine.
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assesses data faster than he can. Technology enhances in.formatfon, prints it, shows

_ it on a cathode ray tube, displays it against a calibrated scale, makes a photo of it,
renders it audible and pipes it through a lens or fiberoptic bundlé,. It sypplies ﬂuids
or gases, delivers discrete electrical charges washes sera,. andetctracts tissue,

Physicians are justified in expecting the technology of interactive teIeyision to function

in a manner consistent with what they expect of technology genera‘ﬂy. It should enhance >~
information, and should do so reliably. Like the interactive computer, it only requires
technicians to provide a reliable, non-interfering conduit, and who are helpful 1n ex- |
plaining its potentials and limitatio )e to the physician. . ) i

One reason why phys1cians and others may feel that television technoIogy is not their

concern is that the "television people’ with whom they are associ ‘have been at

some pains not to provide such a conduit. Rather, television ass ia.tes ‘often have been

at some pains to build their own professional status on the twin racks of exclusion and
mystery: "Don't worry, we'll take care of all that. If you had a lot of time, I'd explain

it, but you're busy." Such protectiveness tends to keep the techmology and its application -
a secret book-of rites open only to the initiate. Perhaps, because of the exclugionary

nature of their own profession, physicians are preconditioned fo the notion that work
functions are sacrosanct, not to be interfered with or questioned unless gross mis-

feasance becomes evident. :

Consider, however, that in the telemedicine medium we interact with electronic arti-
facts—— artifacts of faces and voices, expressions and emphases, gestures, projections

of personality, role, self-perception. Do we really want to give the regponsibility to
someone else to determine how we, as artifacts of ourselves, are .preeent€d to others?
Do we want to abdicate responsibility for presentation of artifacts of what we are and what
we do, as well as the 'mformation we present and the way we present {£7** -

Once professional users perceive that what is mediated in the interactive environpment
is nothing short of the totality of practice or learning experience, there can be little
reason or excuse to maintain distance from the technological component. Conversely,
if technicians are to develop equipment that is responsive to physmi.ans'

quirements, they must approach physicians’ work functions in the spirit ﬂlat a r§‘uza1
writer does, and assume they will be granted the same sort of open dew.ﬂed response
the writer receives.

- -
- ; -

* The pacem,aker enhances information which the physician wants’deIﬁeredto the
cardiac muscle by informing the muscle.to behave on a rhythmic bgsis, semathing
the physician would otherwise find it difficult to do. The ECG on th'é other hand
enhances information about various electrical discharges in the heqrt muscle by
delivering the information in a standardized manner which the phys"ician is able to
interpret. ~

_** One might ponder, as well, McLuhan's observation that "the ’mess’age' of any
medium or technology is the change of scale or pace or pattern thaf, it introduces
into human affairg.” 4 g ‘
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Only a few years ago professional motion-picture making demanded six years or more
of apprenticeship in a single craft, such as cameraman or editor, before the individual
was allowed to do the work and possess the title., Today, young men and women are

. learning all they need to know to produce motion pictures of high quality in a few years,
and doing everything themselves, from camera to sound to editing to mixing, With the
advent of inexpensive television cameras and video tape recorders, the same thing is
now happening with television, The process has been called "demystificatioh. * A medium
is demystified when its associated technology can be understood and used by anyone who
is interested in doing so.

The anthropologisf, Edmund Carpem:er,36 says, "Electricity makes vast amounts of
information available to all. Photography is a mass of data in a flagh, In this vastly
confusing epvironment, the problem becomes one of data selection and processing,
forcidg everyone to abandon the position of consumer and become instead a co-producer, ™
The requirement falls heaviest on those who are engaged in proceasing information in
a setting like telemedicine.

N‘I
on
W




-
] 3

CHAPTER III REFERENCES
. r . -

1. Shorter Oxford English Dictionary, Third Edition, rev. 1856.
2. Thayer, Lee, "Communication Systems, " in The Relevance of General Systems
Theory, ed. Ervin Laszlo, George Braziller, N.Y., 1972, '
3. Schwartz, Tony, The Responsive Chord, Anchor Press/Doubleday, Garden City,
New York, 1973, . -- . .
4, McLuban, Marshall, Understanding Media, McGraw-Hill, New York, 1964._
5. ‘Bird, Kenneth T., Massachusetts General Hospital, Director of Telemedicine
Projects. Personal communication. ;
6. The Access Workbook, The Alternate Media Center at New York University
School of the Arts, New York, N, Y. 1974. -
7. Bird, Kenneth T., Remarks at Telemedicine Conference, Mediecal Care Organi-
zation; University of Michigan, Ann Arbor, October 29-30, 1973.
. Miller, George A., ""Nonverbal Communication" in Communication, Language and
Meaning, ed. George A, Miller, Basic Books, New York, 1973, p. 234.
9. Dickson, Edward M., with Bowers, Raymond, The Video Telephone, A New Era
) in Telecommunications, prepared for the National Science Foundation (RANN),
®  June, 1973, pp. 106-107. ' '
10, Eisenstein, Sergei, Film Form, pp. 5,48 and The Film Sénse, published together
as a Meridian Book, World Publishing Company, Cleveland, 1957.
11. Hall, Edward T., The Hidden Dimension, Doubleday, Garden City, N.Y., 1966, .
. Chs. X-XIV, v
12. Tuchman, Gaye, Assistant Professor of Sociology, Queens College, N.Y.C.,
' "The Technology of Objectivity: Doing 'Objective’ TV News Film, " Urban
w A Life and Culture, Vol. 2, No.~1, April 1973, pp. 3-26.
13. @&offman, Erving, Persopal Communication. Relevant References: The Presentation |
¥ of Self in.Everyday Life, Doubleday, Garden City, New York, 1959; "Role ’ |
Distance' in Encounters: Two Studies in the Sociology of Interaction, Bobbs~
Merrill Co., Indianapolis and New York, 1961. - |
14. Shion, Allen M.,.Jr., "Telemedicine: A Preliminary Assessment of the Research L
Needs, " paper delivered at IEEE Conference on Systems, Man and Cyber-
netics, Boston, Nov. 5-7, 1973. |
15; Bush, Irving, Chief of Urology, Cook County Hospital, Chicago. Persopal com- .
- munication.
16. Freidson, Eliot, Personal comsmunication. Relevant Reference: Profession of
Medicine: A Study of the Sociology of Applied Knowledge, Dodd, Mead & Co.,
New York, 1970. )
. -17. Gregory, R.L., Eye and Brain: The Psgcholggz of Seeing, World University
Library (McGraw-Hill}, New Yor Toronto, March 1966, p, 224.
18. Bird, Kenneth T., Clifford, M.H., Dwyer, T.F., Clark, J.G., Teleconsultation:
. A New Health Information Exchange System, (03 Report to Veterans Ad-
ministration) Massachusetts General Hospital,. Boston, May 15, 1970,
N . pp. 61-64. ‘
19. Author's personal observation. - .
20, Bush, Irving, Persongl communication. .
21. Sanbornm, Charlotte, Director of Research, "In.teract" n'etwozjk, Personal communi-
cation.- . e
* 22, Bird, Kenneth T., Personal communication. <
93, Dwyer, Thomas F., "Interactive Television in Psychiatric Interviewing and Treat--
ment, ' Medical Tribune, November 2, 1970.
24, Bird, K.T., Clifford, M.H., Dwyer, T.F., Clark, J.G., Teleconsultation: A
New Health Information Exchange System, May 15, 1970, p. 28. )
25, Willemain, Thomas R., Author, Planning Telemedicine Systems, M.I.T., October,
1972, Personal communication. c ’

-61- 79




CHAPTER.IN REFERENCES

26.

E. Wallerstein, N. Cunningham, and B. Thomstad, Paper prepared for HCTD
fourth meeting of 1972-73 contractors, October 1 & 2, 1973.

Gravenstein, J.S., Yoh-Han Pao, Stickley, W.T., An Experiment in Using Two -
Way Wide Band Audio, Visual and Data Communications Over a Laser Link
to Permit an Anesthesiologist to Supervise A Nurse Anesthetist, Semi-
Annual Report to HCTD, Case Western Reserve University, 1973, p. 9.

Freidson, Eliot, Personal communication,

Wempner, Jon, Member of Lakeview Medical Group,. Waconia and Jonathan, Minn,,
Director of Lakeview Clinic Telemedicine System. Personal communication.

Bird, K.T., Clifford, M.H., Dwyer, T.F., Teleconsultation: A New Health
Information Exchange System, Annual Report, pp. 41-44, 54-59; 63-70.

Ishiyama, T, and Grover, W.L., "The Phenomenon of Resistance to Change in a

Large Psychiatric Institution, " Psychiatric Quarterly, Supplement 34, 1-11,
1960. .

Freidson, Eliot, Profession of Medicine: A Study of the Sociology of Applied
Knowledge, Dodd, Mead., N, Y. 1970.

Freidson, Eliot, Unpublished ms,

Quoted by Charlotte Sanborn, Director of Research, Dartmouth Medical Sch#I
Personal communication. .

Freidson, Eliot, Unpublished ms.

Carpenter, Edmund, They Became What They Beheld, Outerbridge and Dienstfry/
Ballantine, New York, 1970.

’

D




CHAPTER 1V

Current and Pending Telemedicine Projects '

As of January 31, 1974 there were twelve telemedicine systems in operation in the
U.S. The Cambridge Telemedicine Project had just gone out of existence but ifs ex-
perience still is instructive. The first thirteen projects that follow were, therefore,
the "operational” projects in existence in late 1973 and early 1974. Data relvant to
these.proj&ts such‘ as transmission modes, equipment in use} network eonfigura-
tions, services provided, and operating schedules are presented in a standardized
manner in Appendix A. This hag been done in order to preserve a narrative format
in this chapter. *

Six funded projects which were to begin operations later in 1974 or 1975 are also’
described in this chapter. They are numbered 14 through 20. Transmission, equip-
ment and service data on these six have been included in the narrative. :

-

" 1. BETHANY/GARFIELD COMMUNITY HEALTH CARE NETWORK

The Bethany/Garfield Hospital complex in Chicago, consists of two community hospi-
tals (Bethany Brethren and Garfield Park), three storefront health centers and three
drug rehabilitation clinics. The complex is community-controlled and jointly ad-
ministered. Facilities are located on four non-adjacent properties in an area ap-
proximately a mile square. .

The problems faced by the complex in meeting its commitment to providing the best
possible health care in an urban ghetto are typical of those faced by similar institu-
tions throughout the U.S. These problems include limited funds and personnel as
well as a high incidence of crime, disease and disability. Geographical separation
creates difficulties for physicians and administfators, since the salaried physicians -
who serve the clinics also attend to patiénts in both hospitals and a nearby nursing
home. Trips between these facilities are time~consuming. The 109, 000 residents of
the community go to any of the outpatient clinics or hospital emergency rooms de-
spite the fact that theit owh physician practices elsewhere. Patient records are
needed at all sites and there are difficulties in keeping them up to date when patients
use more than one facility. ’ .

*  The reader will note that the University of Nebraska Slow Scan Radiology Pro-~
ject is unlike all the others in that it does not transmit pictures in motion. It has
. been included because it represents an interesting alternative to fully-interactive
television and is relatively inexpensive. It does provide two-way audio and "gtill"
pictures of reported high fidelity. Slow Scan is also to be utilized alongside broad-
band tel ion within the Miami and STARPAHC projects (numbers 15 and 18,
respectively). R
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r

Adminisfrators must keep in touch with personnel at all locations in order to make
the many decisions that cannot await periodic staff meetings, but frequent visits to
‘all sites consume considerable time,

The two-way telecommunication system installed in 1972 in the Bethany/Garfield
complex links both hospitals, two health centers, and one of the drug clinics via a
user-switched network of Picturephones (R),

Objective

“ This network's primary objective is to explore the use of tele-u/gmmunications tech~

nology, both Picturephone and broad-band television, in solving the communications
problems of a large health care network in an urban ghetto. ‘

o ’
Planning, Training, Implementation

Initial planning was done chiefly by the Hospital Administrator and his Department
Heads. The Administrator feels he should have involved some of the ultimate users
in the planning stage, even though one cannot assume that anyone on the staff, at any
level, is going to know precisely what will happen once the system is in place. Early
involvement can produce positive attitudes toward an innovation.

Furthermore, evidence of the practicality of involving subordinate staff is gained
from two subSequent developments, First, many of the 19 Picturephone locations
have been changed, and some changed twice, as experience has shown greatér
and more productive utilization at locations different from those originally planned.
Second, supervision of pharmacy assistants by a registered pharmacist was
developed by the pharmacist after the system was operative. This uge may save
the hospital complex the full sglary of one pharmacist, a sum nearly equivalent
toa year's rental of the Picturephones. )

4
Because of a number of technical problems, there were constant changes during
the planning period, * and there was insufficient analysis of the locations which would
provide optimal utilization. In the case of the Picturephones this cduld be and was
remedied.

"

Training - Picturephones

1

Local Bell System instructors trained the staff personnel prior to Picturephone in-
stallation. The instruction was reasonably thorough although limited to generalized,

- not specifjcally health-oriented applications, yet the more enthusiastic future users

agked questions which were not answered at the time. However, since installation,

*  Originally, disc-scan converters were to be interfaced with Picturephones, in
order to store, retrieve and display X~-rays and records. This proved infeasible.
Then it was decided to substitute a wideband system separate from the Picture-
phones, linked by cable; when elements of the cable Iinif proved too costly, a
system was designed which utilized microwave, laser, and infra-red transmis- ,
gion. -

-
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-

‘a Picturephone expert from Bell Labs has spent considerable time at Bethany/Gar~

field, "eliciting complaints and suggestions, He has devised helpful adaptations in the
form of special hardware, * and has suggested useful approaches to system utiliza-
tion, with minimal additional equipment, such ag close-up lenses.

Tmplementation - Picturephones - . ‘ ‘ .

The delays in 1mplementmg e Picturephone circuit created adverse reactions from
physicians-as well a8 nurses an administrative personnel. The consensus went
somethmg like, "With all the things we need around here— including pay ralses- why
are we spending money on something that doesn't work?"

Once the Picturephone ‘Bystem began functioning, the staff began to use it w1th in~
creasing frequency for a varlety of taskso

Counter devices on the individual Picturephones, which give fairly close approxima-
tion of number of calls placed and aggregate time in use has enabled the administra~-
tion to assess the uge of the instruments in the various locations and to change some

"instruments to places where it was felt that utilization would be greater. **Also, an

evaluator could note the frequency and duration of uge thus correlating gross utiliza-

. tion with function by interviewing users ang-reporting their mention of critical inci-
- . ‘

dents .

.~

1

»

-
.

Implementation - Wide-Band Eqtipment : . )

The use of the wide~band equipment has been considerably impeded by frequent mal-
functioning combined with poor repair and maintenance performance by the supplier.
This has led to growing disinterest in this TV mode. It is understandable that a
‘physician cannot be persuaded to "give it & try'" when the equipment fails in the middl
of a transmissjon or’4w111 not function at all when he attempts to use it.

Acess to rec ’ usmg video-disc storage in connection with w1de-band equipment,
also has been impeded by the excessive down-time of the broad-band equipment.

.
-

* .
* .

*  The hardware mcludes a stand that permits the 1nstru%t to swivel several
degreeS' and a. special adaptor for dlsplay of prescrlpt

**  During the f1rst 50 days‘of trial, Pict:urephones werxe used in 728 transactlons,
for a total-of 39.1 hours; transactions averaged 3.3 minutes. At this juncfure,
six Picturephones were moved to different tocations. (See 'Diagram of System,
in Appendix A,) During the second 50 days of trial, 1316 transactions were
logged, for a total of 69 hours; transactions averaged 3.15 minutes. Relocation

- accounted for a net increase of 580 transactions; net inérease from instruments
not relocated was 8, although seven non-relocated instruments showed an in-
crease of 166 over previous transactions. Five instruments where use had de-
creased in the second fifty days were relocated on Optober 3. Lo N
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Success criteria are straightforward:

v

CHAPTER 1V ' ' ' . _BETHANY/GARFIELD

When it is functioning, the medical records section can reproduce and store requested
records for immediate retrieval by professionals at other points of the system com-
plex. The staff hopes that the broad~band equipment function can be restored, because
patients often present.themselves at different locations from one visit to the next.

. N ] \ - . 7
The Hospital Administrator states that he and his staff want to retain the Picture-
phones after the expiration of current funding, and to initiate both Picturephoné and

wide~band interaction with tertiary medical centers in the area for specialist consul-

tation and staff trammg.

Physician reaction to Picturephones generally has been positiVe, following an initial
period of skepticism. Physicians are using Picturephone communication to arrive at
decisions they say they would not make if they were using only a telephone. Picture-
phones have facilitated in-service training and medical staff conferences. No longer
do some personnel need to go from one building to another. A newly-placed Picture-
phone in the computer section facilitates communication from there to the admission
and business offices about missing, unclear, or incorrect entries. It is estimated
that 40% of interactions between the pathology laboratory and staff at any remote area
in the complex are influenced positively by Picturephone use. This correlates with
the number of interactions in which sender or receiver has English as a second
language; visual transndssion of findings and microscopy obviates the language prob-
lem. The Hospital Administrator estimates Picturephones have cut in half the time
of the many transactions he has with staff, These transactions require personpel to
see’each other for face-to-face accountability.

.
Lt - \
.
- .

Evaluation
kY

Apart from positive subjective experience an attempt is\being made to evaluate the
impact and effectiveness of visual component. This is being done by collecting a
sub-set of critical incident data on all days at all terminals, by measuring gross
utilization, and by~gathering impressions of acceptability and impact through a

. periodic staff attitude questionnaire, patient attitude mterviews, Obs@rver studies of
_use, and staff interviews about the equipment.

Finally, an evaluation committee made up of staff will select those critical incidents
which merit. in~-depth detailed and quantitative analysis on the basis of frequency of
reporting and relative importance. The Committee also will suggest other areas for

+ research.

¢~

7 . \ .
1. The system has achieved a level of acceptance by s%f and is being utilized.

1

2. The system is, meeting needs and is utilized consistently for significant identi~-
fiable purposes, ° .

® .
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.

3,  The needs for which it is being used could not be met as well by other
means. .

2. BLUE HILL— DEER ISLE TELEMEDICINE PROJECT

- >
Rural, isolated populations face critical problems of maldistribution of physicians
. and medical facilities in meeting their needs and expectations for health services.
For example, the State of Maine has less than one mil}ion people spread over 33,000
s . square miles of land area, and 60% of its population Tesides in communities which
are served by hospi;a.ls of less than 100 beds. There is little inter~community bus
gervice in Maine and no passenger train service. Two-lane undivided roads are the
chief connections between communities. Automobile travel in the summer usually is
satisfactory, but in winter snow storms often make the roads impassable and fell -
telephone lines so that many rural communitieg are totally isolated for hours to days.

. . 5 .

This is the?ett} of the telenfedicine link operating between Blue Hill on the main-

land and the physicianless community of Stonington on Deer Isle. Blue Hill and Stoning-

ton are approximately 25 miles apart; a two-lane road, much of it in poor repair, is

the only land link between the towns. . y . .

1 ] . .
Objectives 2

— One initial objective included linking of primary, * secondary and tertiary care {nsti-
_tutions via interactive telecommunications, so that.the benefits of interaction among
all levels of the delivery system could be realized. Shortage of funds madé it ieéces=—
, . saryto eliminate links between Blue Hill (secondary) and Bangor (Eastern Maine
Medical Center, tertiary) personnel and facilities. The remaining objectives include:

~7

o A dembnstration that two-way interactive television can be used to improve
the distribution and quality of medical services in rural aréas.
' . A demonstration that sophisticated technology can provide one means for ’
solving problems of rural medical service d ﬁvefy which have defied solution
by conventional means. .

for.the people of Déer Isle and Blue Hill By reducing travel, hospitalization,
separation from family, and acute sickness due, to lack of early detection or

. A reduction in the z%f‘ohibit:ive social and economic costs of total medical care
< ’ regular care.

. The provision of a "laboratory" for applied research in the utilization of new
. _ technologies and techniques for delivering medical services to rural areas for °
use by medical students, interns, residents, and practicing physicians.

M ‘

-y . ,

* The primary care institution is the Island Medical Cexﬁei‘, at Stonington, built by
the community in.hope§ of inducing a physician to settle there, but to no avail.
' . ' |

¢ - 73 - . .
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Planning, Training, Implementation ‘.

Planning . . . \

Beginning in 1969 representatives of Maine's Regional Medical Program, the Eastern
Maine Medical Center in Bangor, Blue Hill Memdrial Hospital and, the Island Medical
Center at Stonington amassed data, employed local engineers and the MITRE Corpora-
tion as consultants, canvassed the local population, * and finally designed a system to
respond to the needs and resources of the area. The talents of many of the area's
leaders in medicine and health care were tapped. Although its major source of funding,
Maine's Regional Medical Program, was facing extinction when the plan was finally
ready for implementation, the initial planning work had been so solidly accomplished
that the Blue Hill to Deer Isle link still was funded. '

Training

Orientation and training foz: use of the equipment was limited, as in most telemedicine
applications, to the barest essentials of operation.

.

Implementation B ] . : ‘

The large, well-equipped medical center at Stonington is now manned by a full-time

nurse practitioner, frequently assisted by nurses and other nurse practitioners who
are.members of the Family Nurse Associate Program which serves ¢communities on

Deer Isle. A large examination room in the Island Medical Center contains the tele~
medicine equipment, consisting of a camera which takes a wide shot for interaction,

a close-up camera for examination of the patient and associated monitors and micro- -
phones. The close-up camera can be controlled by the physician at Blue Hill, Tele-
medicine equipment at Blue Hill Memorial Hospital was originally placed in the )
hospital library. New construction, however, now provides a special room for the

use of consulting physiciaps. r . .

N

%

* A random survey in the summer of 1970 elicited the response from 82% of those
queried (32 of 39 families) that they would use a community health center or
health clinic if it were available. According to the survey, members of the 39
families questioned had made 117 visits to various medical personnel in 1969,
One key question asked in the survey was, "Would a specially trained nurse be -
acc"e*ple if you knew that she could discuss your children's health with a doctor
at any time and that the doctor would see the children at scheduled times when

. well and at any time when sick?" 97% of the parents in the sample responded af- )
firmatively. In answer to the question, "How far do you have to trdvel to see your ° -
family doctor &r nurse/dogtor?" 54% indicated they had to travel 15 miles and
over. This fact, alone, could account for the high degree of utilization of this ~
rural telemedicine link,

.
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Considerable assistance from the Maine Educational Television Network has enabled
this telemedicine link to be established and maintained. Should the Bangor~to-Blue
Hill 1ink be built, it would then be possible to provide specialist back-up not only to
Blue Hill but, at relatively less expense, to a number of other community hospitals
in the area. . ‘- . :

»

Utilization

In its first nine months of operation, the Blue Hill~Deer Isle link was used almost ex-
clusively to provide the nurse practitioner on Deer Isle with consultative services.
Toward the end of 1973, ambulance attendants on Déer Isle began to receive training
in first-aid and primary care of the sick and injured via the telemedicine link, ‘
The greatest use of the system was on weekdays when the nurse fpractitioner was in
attendance. Tt}e lazzge number of transactions per month (70-90)} and the fact that the
system was in use Somewhere between 45 and 60 hours a month indicaged the high
degree of dependence which was being placed on the system.

By mid~winter 1973-74, however, an apparently contradictory phenomenon became
evident. Utilization of the telemedicine link had fallen Qff by perhaps a third during
the winter season even though winter's rigors constituted a principal reason for the
link's existence. The Project Director feels the two reasons for this are fewer acci- °

.dents in the winter and the absence of the "summer people" from the island. Further-

more, in cases Where she, herself, does.not feel a need for consultation via the tele-
medicine link, the nurse practitioner nevertheless frequently suggests that the patient
may wish to address further questions to one of the physicians at Blue Hill. Perma- -
nent residents make fewer requests to see '"a real doctor'' than the summer residents,
The Projector Director believes that permanent residents have developed a higher

degreé of confidence in the nurse practitioner. * - 7

‘

Evaluation Most of the telemedicine projects which began operations in late 1972 or
1973 have not completed their evaluations. In this project, a number of evaluative
steps are being undertaken. Interviews are being conducted to elicit patient satis-
factipn. Patient records are being analyzed to determine: The number of people in
Deer Isle who receive medical care different from what was experienced prior to the
telemedicine link; the number of infants born prior to the telemedicine link who re-
ceived no prenatal care, as compared to the number of infants who received pre-
natal care via the telemedicine link; the quality of medic#® care through peer review
of records; comparisons of patient waiting times under the old‘and new systems; the

" * 1t 18 possible, of course, that Socioeconomic dnd cultural differences are involved.

cepténce of technology as well as a mix of skepticism and trust about medical
practice different from local residents'. Local residents may see the technology
mbore conservatively and the nurse }in?aving relatively greater authority than

Tll.lgf}nore affluent city~oriented "summer people" may be exhibiting a readier ac~

summer residents do. Unlike the "spmmer people, " locals may simply be less

questioning in a situation where they are being provided a level of health care
superior to what, they got formerly. : _

. Li5- & ( ‘
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Y

comparative amounts of patient and physician travel times under the old and new sys-
tems; and a comparison of the total annual costs of medical services using the new and
old systems and the costs per patient served. a

" Beeause of it8 isolation_and dependence on external provision of consultation, the
community on Deer Isle should provide an accurate picture of '"before and after"
factors vis-a-vis telemedicine. , \

3, CAMBRIDGE TELEMEDICINE PROJECT E .

Objectives

The overall objective of the Cambridge, Mass., telemedicine project was to use
audiovisual links between three neighbd*hood health satellites and a city health center,
Cambridge Hospital, to facilitate physician interaction and consultation with nurse
practitioners and patients. Specifically the project anticipated collecting data to de-
fine further studies of hierarchical systems which deliver primary care under the
supervision of a heah cexter. : ;

Planning, Training; Implementation

The system was planned with research as its major outcome. Questions of efficiency,
number of referrals, quality of consultation vis-a-vis effectiveness of niftse prac-
titioners in planning treatment. of _g;'oblemg , patient satisfaction, and ease of utiliza-

- - S s

FY R . ~ .

Training

Nurse practitioners, trained to administer primary care, were to contend with an
estimated 75% of complaints, without needing consultation or referral. Written proto-
cols established and déelineated practice standards. Training in use of the telemedicine
equipment was limited to bare essentials: turning equipment on and off, focusing
lenses and adjusting audio levels. a

Implementation : N

Each location had a camera, a large monitor for interaction, a small monitor to see
the picture being transmitted from the location, and a microphone. There was a half-
inch videotape recorder at the hospital. Each of the clinic locations was equipped
with a'headset (earphone and microphone) in a room adjacent to the tele-station for
private communication between nurse-practitioners and consultants. ) .

The tele-center at Cambridge Hospital was in the obstetrics-gynecology out-patient
suite on the ground floor. The four internists who rotated as consultants for the sys- _
tem went tQ the tele-center only when a consultant was requested which meant leaving
their usual stations on the seventh floor, Thus the physicians had to interrupt their
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' -
routines and take an elevator down to the tele~center; nurse practitioners had to wait '
from three to six minutes with theiy patients for consulfations.__

’

Utilizatien, . .
One nurse-practitioner used the telemedicine equipment in each of the three health T
centers. Two of the centers had an additional nurse-practitioner who only used a

telephone for consultation. For study purposes television use was compared with

telephone use Since both modes were being utilized by nurse practitioners in the three
clinics. To accomplish randomization of consultation requests, nurse practitioners

found out which mode they would be using each day when they called for their first

consult. On any day, two clinics used television and one used the telephone. The tele-
vision links were used only for consultation.

The following table reflects the first two months when nurse practmoners #'s 1, 2
and 4 used telemedicine or telephone, as required by the random procedure; #5 was
the other nurse practitioner stationed at the clinic with #1; #7 was teamed with #4;
#'s 2 and 6 worked alone; #6 was stationed at a fourth cl'mic which had no tele-
medicine capability.

N-P #1(T/M& #(T/M& # (T/M& # Tp ~#6 Tp . #7 Tp*
—_— -_TIp) Tp) Tp) -

%ofcaseSm.q\

~23% - 25% e
was requested, .
both T/M & Tp

On the average, nurse practitioners who Had television available, asked for more
consultations than those who did not have it, but they did not ask for consultations

via television at a higher rate than via telephone. The average telephgne consult jn

the first two months of operation lasted 4.44 minutes, while the average television
consult lasted 7.85 minutes. Furthermore, physrc1ans began requesting that the

nurse practitioners include themselves "on camera' and thus become a greater p -
of television interactions. C

Television and telephone consultations were most frequently requested in the follo -
ing specialties: skin; eye; ENT; respiratory; cardiovascular; endocrine and meta- \
, bolic. .

The following complaints were characteristic of non-consult pai:ients general (in-
cludes no code available; allergy; hay fever; feeding problems; FUO; physical exam;
post-operative followup; problem undefined; viral syndr8me; no abnormahty, GI; GU;
GYN; musculoskeletal; CNS-Psychiatric; blood-lymph; infectious disease; and trauma.

—

* T/M = Telemedicine User . Tp = Telephone User °

N-P = Nurse Practitjioner .
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. Evalua,tion - ’ PR .,

Participants and others observed that this system probably put television consultation
at a disadvantage for these reasons: the inconvenience to both physicians and nurses;
television consults consume more time than telephone consults;. motivation to ask for .
consults probably was influenced by the fact that it w\as'relatively easy to. send a pa-
tient to the hospital,

The prmcipals in this project emphasized the particularity of their experience; and

cautioned against extrapolating from it without taking into account its many unique

aspects,

-
’

Five hypotheses w’ere tésted. ]

.

2,

!x
t)
1
'

5.

Television will suffxcienﬂyé:crease the quality of the physician~-nurse prac-
titioner consultation that the efficiency of the nurse practitioner visit will in- -

crease. Stated another way, we anticipate that the productivity of a given nurse

practitioner will increase if high qugfuty consultation is readfly available.

Television will improve the consultation, so that fewer referrals of paiients
to the central facility or of physician to the neighborhood station will be re-
quired. .

’

Television will improve the quality of the consultai:iOn so that the presentmg

problem will be more rapidly identified ‘and a treatment plan more quickly a.n‘d'

specifically formulated. Y

““The personalization of the television consultation will resuit o h'her‘lé?'-ei

of satisfaction for the patient. ‘ ’ R

D)
v

The use of a visually nted consultation will-increase the satisfaction -

and decrease the discomfort of both physician and nurse practltloner about a

remote consultation. " .
- > » .

pre

Preliminary analysis of the first ‘two months' experience provided some tentative
conclusions, discussed below under numbers correspOnding to the hypotheses

1.

Efficiency of the nurse practitioner viasit was affected adversely by the length
of time required for television consul%atlons. Mean time from request of
consult to end of consult on television’was 13, 38 minuteg, as opposed to 7. 69
minutes for {elephone, This was a regult both of the delag in starting TV
transactions and greater time required in TY consults (7.35 minutes, as op-

posed to 4,44 minutes on telephone).+However, in the period studied, it wag

not possible to look at learry uyves of both physicians and nurse prac-
titioners for parameters suge as length’ of consult, frequency of consults
and preference for television or telephone. Whether televisjon gave nurse

practitioners more understanding of d1agnosls and treatme ecause of in-
service training is unknown.’ . . ‘ . .

<
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Vd

V
t



CHAPTER 1V CAMBRIDGE

. . ¢ 4

Principals noted that, prior to beginning the telemedicine experiment, nurse -
/ practitioner #4 was rated by the participating physicians as having attained

the highest level of qualification among the six nurse practitioners, and nurse
practitioner #5 as having attained the lowest qualification of the group, Utiliza-
tion showed that #4 subsequently requested consultation for 35% of the patients
seen and #5 requested consultation for only 4%. The correlation, though inter-
esting, remains unexplained, and may be worth investigating.

¢

2, Television consults led to more referrals (33% of consults referred) than tele-
phone consults (25% of consults referred). However, in the case of TV con-
sults, 27% were referred to physicians visiting the clinic, usually at a later -
date, and only 6% to physicians at the hospital. In the case of telephone con-

) sults, 14% were referred to visiting clinic physicians and 11% to hospital phy-
gicigns.. . ) vt

3. Overall time taken for television consults was twice as much as for telephone
consults, so that the operative adverbs "more rapidly’ and "more quickly"
are rejected in this hypothesis. Whether television improved the quality of
copsultations or treatment plans remains open to question. Principals stated
they were unsure about this, but felt it may reflect sub-optimal use of the

: telemﬁdic'ine system. Neither nurse practitioners nor physicians showed a
stgtistically significant preference for either mode (television or telephone)
- over the other. . .

LY

4. /)égﬁents were reported equally satisfied with consultations conducted by tele-
phone or television, It was noted later, however, that clinic patients were
beginning to make more freguent references to the telemedicine link. A
characteristic comment would be, '"T've come becuse I've heard you have TV,
83}; know you're in direct touch with the hospital.f* This may indicate an as-
sumption on the patienfs' part, however naive, that television certifies "being
in touch" more positively than the telephone does. ° .

5. . Although television would appear to have similar status to telephone asa -
consultation medium (see 3, above), Cambridge principals noted other factors
which lend some validity to the "satisfaction' hypothesis for both physicians

. and nurse practitioners: . . ) .

. Although television consults produced more referrals thap telephone con~- .
sults,- less than a fifth were made to hospital physicians, whereas al- .
most half of the referrals produced by teléphone consults were made to
hospital physicians. This has Been taken to mean that hospital physicians
were satisfied with the information they received via television and com-
fortable that it was somewhat ‘more sufficient thdn the information ob-

o tained via the telephone.”. » . ‘
.. Physicians and nurse practitioners have said, frequently, that they

. "enjoyed" the television relationship. Note, also, the physicians' request- )
.o © ing nurse practitioners to appear mere on camera which may have been

‘an attempt on the part of physicians to use television to "“hormalize' the
gituation. .. o ' '

-

k4 y . . A
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. Nurse practitioners said they felt television often got thefn "off the hook, "
because the consulting physician could see a patient whose problems
verbal description alone might have left open to some degree of doubt or
ambiguity. .

! Comment i -

- Although one would agree that this experiment probably did place telemedicine at a
disadvantage, it is interesting to observe the many positive reactions registered by,
users, Some users expressed willingness to explore further applications with a sys-
tem better suited to their needs. .

This experiment strikingly illustrates a sjtuation common to many of the short~term

projects funded in 1972 by HCTD: r\ - '

. Due to constraints on both time and funds, the system was implemented.
minimally. Cameras and monitors were more than adequate, but their
location was inconvenient for physicians and inflexible in the clinics. -

.  Because of the understandable requirement to evaluate the project, hypo-
theses were proposed prior to any -experieénce with the system, apparently
on the agsumption that telemedicine is somehow a knoyn quantity against
which utilization can be tested. It was difficult, perhaps impossible, fo
gather unequivocal data in support or rejection of hypotheses unless

" hedged with caveats fo cover the unforeseen varjables that appeared.
]

. Training in use of the system was practically nil. Perhaps again, it was
assumed that telemedicine technology and the interactive medium are
somehow "plug-in" facilities, that provide visial/auditory contact that
adequately simulates face~to-face interaction., But it is now apparent to.

. those gaining experience in telemedicine that there dre correlations be-
tween training and eﬁiciegcy and effectiveness in #elemedicine.

4. CASE WESTERN RESERVE o . -0

. SCHOOL OF MEDICINE ANESTHESIOLOGY PROJECT X

Approximately 50% of all anesthesia in the Unifed States is administered by non-
physician anesthetists, Gravenstein* and others claim that patient morbidity and
mortality risks are reduced when a physician-anesthesiologist is in attendance.
Maldistribution of anesthesiologists results in inadequate coverage in many hogpitals,
Thus, many nurse anesthetists are forced to work without dccess to an anesthesiolo-
gist- consultant, This color television project links an operativg rodm at the Cleye-
land Veterans Administration Hospital with an anesthesia moaitoring room in Lake-
.side Hospital of the University Hogpitals Complex at Case Western Reserve Univer-
sity. Transmissjon is accomplished yia low powered He-Ne laser beams.

v
1 4 t
’ .
' . ’
hd '3

* J,S, Gravenstein, M.D,, Director and Professor of Anesthesia, Case Western
Reserve School of Medicine, Principal Investigator of the project.

?

-




[ W N
-

CHAPTER IV - . CASE WESTERN RESERVE

Objectives )

The prime objective of this project is to evaluate whether two-way, wideband audio-
visual and data communications may be used to remedy the shortage of anesthésiolo -
gists. A well-staffed hospital would provide anesthesia care to several other reniote-
ly located hospitals through telemedicine. At any one time, one or more danesthesio-
logists at the central hospital would supervise the actions of a much larger number of
'physician assistants' at several remotely located operating rooms through the means
of the wideband communications. C;&M ' '

™ 4 ~
Thus a-5e0nd objective is to obtain data to help evaluate the benefits and cost-effecti-
veness of a "one physician-many assistants' system, The project principals make the
point that, "The one anesthesiologist supervising one nurse anesthetist is practically
without interest as an ultimate system but is very useful in this preliminary stage.
Similarly, despite the wording of the title, [An Experiment in Using Two-way Wide
Band Audio, Laser Link to Permit an Anesthesiologist to Supervise a Nurse Anesthe~
tist] laser communications has little to do with the true objective of this contract study.
It is being used in lieu of microwave or cablé because the latter two tﬁs of wideband
communications were not readily available, Fortunately, experience shown that
the laser aspect of the communications channel &d not intrude into the experiments. "
M . . N =X 3

"The outcomeé is to be considered positive ’ : -

.
> » =

a) if presently available technology'in remote manipulation and data acquisition
techniques are found to be adequate and reliable for the purposes of anesthesia
care, ) . . :

»

~ .

b) if anesthesia personnel at both ends of the telemedicine link accept the link and
find it sufficient for the intended purposes. This medical evaluation will include
use of the link by anesthesiologist-physician assistant teams. .

c) if the medical anesthesia care delivered in this way by anesthesiologist-physician
assistant teams is considered to be as good as that which could have been de~ -
livered by the anesthesiologist if he had been on site. " o

o . e it
. — =
* Quotes in this section are from the first Semi-Annual Report to HCTD by Graven-
stein, Pao, and Stickley, Case Western Reserve University School of Medicine, ,

unless otherwise noted. P
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' Planning and Implementation //

Planning : ~

Considerable thought went into the rationale for using two-way television in supervi-
sion of an anesthetist by an anesthesiologist and to devising a workable system, *
However, human factors had to be considered. Television, as opposed to telephone,
was required because only by observation can the anesthesiolofist "time his questions
and comments so that they do not occur during inopportune moments when they, would
be either.a disturbance or could not be perceived because everybody's attention was
occupied elsewhere. ""The question was: where can you see what XQ, u want to see with
minimal intrusion into the operating room with all its constraints ?¥** In other words,
" where should cameras and monitors be placed so as to permit maximum visualization
for the distant anesthesiologist and optimal two-way video communicatmn between
anest“hesiolog1st and anesthetist ?

"At first the camera with which we wanted to view the patient was suspended from the
ceiling on an empty operating-room~lamp holder. The camera was to givé a picture
.of the patient's face and, after adjustments, of the operative field. The camera posi-

tion was well accepted by the nurse anesthet1sts and operating room personnel, but
adjustment of the cal;Tera by hand, which required adjustment of focus by hand, was
found to be intolerable. It d1verted attention, required manipulation of an obJect to
which the team was not accustomed, and invited attention to a disturbing intrusion.
In addition to this, during conversatlon with the nurse anesthetists, instinctively the
. nurse would look at the monitor in which the consultant's picture appearedo This
. monitor was attached to the wall and the nurse would therefore gaze to the wall, thus
turning her back to the camera viewing the V. A. operating room."

.

"Conclus ion:

1. In a successful mpmtormg system the equ1pment in the opérating suite to.be
.monitored must be automatic. Requirement for manipulation by the personnel
to be monftored is not acceptable. 7

2, Ina two-way gituation, the TV screen presentmg the pictﬁre of the consultant ’

" to the team to be mon1tored must be located next to the camera that is moni-
toring the team. The person being monitored will leok at the consultant on the
monitoring screen during conversa§1on with the consultant, """ - : .

"We have not attempted to work the system without a monitoring screen on which the
consultant would appear. However, we believe that it is essential for reassurance of
the team being monitnred; the c0n§ultant can be identified, his facial expressions can

9 The engineermg work, to accomphsh proper signal strengths via a combined laser-
cable television system ‘was carefully executed. Coaxial cable is used for signal
dlstrzburglon within hospitaﬂ structures. Laser is employed to transmit between the J
hospitd

"ok J.S. Cyava_nstein, personal communilation.

.
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be read and reassuring cues are a\}ailable to the clinical team that will have a natural
tendency to be apprehensive about criticism, scorn or riducule. "'

4.
a v

"Based upon these experiences, weé next located the monitoring camera on the wall.
next to the T en that presents the consultant's picture. While this facilitated
conversation with Yhe nurse anesthetists and the consultant, who could now see each
other face-to-face, it made the nursing team in the operating room much more self-
conscious because not only the patient but their activities could be viewed by the
consultant. Several sessions of discussions with the nurses and reassurapce was
necessary in order to overcome this inhibition. "

. "The rigid mounting of the monitoring camera ih the operating room made it impossible

to focus in on details. The next step, therefore, was the introduction of the pan-tilt- -

. zoom focus and iris apperture-control operated remotely from the monitoring station
at the University Hospital." . . :
Thus, after a trial and error period this project’came to precisely the sort of set-up
already arrived at in other systems. Even though the O.R. setting is very different
from 3 primary care clinic the human interaction that is facilitated when éameras
can be remotely controlled and participants can see each other seems to have been
compelling to all who have discovered it or otherwise come to it. ’

From the anesthesiologist's point of view, however, the wall-mounted color camera
alone does not provide all the visualization that he or she would prefer. The wall-
glounted camera gives a good side view of the patient's chest and enables inspection
9f the instrumentation, tanks, meters, drug labels, etc., which are color coded for
identification. On the other hand, only one side of the patient is seen, and the view

" .of the operation site is poor. An overhead mounted camera would obviate most of
these difficulties. * . . . ‘

_ The first camera position attempted was suspended from the ceiling. At the time,
_difficulties were encountered in adjusting it by hand, but this was not the reason it
was finally deemed infeasible, since remote controls could have been used, as in the
+ present wall-mounted camera. Secure_ceiling mounting would have been very ex-.
pensive, and once mounted directly over the surgical site the equipment would have
become a repository and dispenser of dust. * . ‘
The anesthesiologist views the anesthesia record by switching to a second, mono-
chrome, camera which is in fixed position. . L

Technical problems have not arisen from the complex system design but hdve arisen

with camera remote controls and the camera signal selector, both of which were
rpurchased as.stock manufactured items. The principals state: '*These problems are

apparently due to inadequate design..." ) '

- * , ~ .
The project was fortunate in having the services of the head of the Division of Elec~
trical Engineering and Applied Physics’of the School of Engineering as well as of the
Director of the Health Sciences Communications Center at Casé3 ‘Western Reserve,

* J.S. Gravenstein, ‘personal communicatidh. ) )
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Together, these men evolved a series of technological improvements 80 that the tech~-
nology now responds well to human needs and is no longer obtrusive, the equipment
functions very well, and it has been shown that there is no s1gm.f1cant difference in

~ transmission brought abouteby the use of a laser. There are further human factors im-

s

provements that could be made in this system, such as allaing the anesthesiologist

a full 360 degree pan and tilt mechanism. However, to a considerable degree the
present system does facilitate the necessary interaction and makes it possible to iso=
late and evaluate the basic hypothesis of this experiment: that use of a two-way wide-
band audio, Yisual, and data communications over 2 laser link will permit ar anesthe-
siologist to superv1se a nurse anesthetist.

Plans for a largef system are underway. Two more small hospitals in the Greater
Cleveland area would be linked to the University Hospitals on the assumption that a
single anesthesiologist can safely direct as many as thrse anesthetists by th1s remote
method. .

~

.
Utilization L : b

This link has been in regular use since it became operational. Several video tapes
have been made of transactions between anesthesiologist and anesthetist during the
course of operations. Tapes were made with patients' knowledge afd permission and
are used strictly for professlonal purposes., These have proven useful from a number
of ‘standpoints: The videotapes document a number of critical incidents which demons~
trate the utility of the telemedicine link, A number of actual scenes from just eight
procedures have been described by the prmc1pa1s. Following is a sample:

" "Scene 2: Topical a.uesthes1a is apphed and the anesthesiologist advises the nurse

anesthetist on how to prevent absorptioh of the local anesthetic and thus a toxic reac~
tion. Actual observation of the techpique employed by the nurse anesthet1st was
necessary fo trlgger this comment by the anesthesiologist, " P

~
'""Scene 3: Nurse anesthetist apphes adhesive to the eyes to prevent damage to the
commea in an unconBcious patient whose face will be draped., Because the anesthe~-
siologist could observe the manner in which the tape was applied, 1t was possible to
change this application and make it safer, "

"Scene 4: On scanning the opei‘ating room,.the anesthesiologis inds' tha.t the patient's
right elbow is resting on a steel bar of the operating table, THis can lead to nerve
damage in the unconsc16us pat1ent It was corrected on instruction by the anesthesi~-

OIOgj-Sto " / ' .

"Scene 5: The TV system allows us to read labels, for instance on bottles of mtra-

-

" venous fluids. In this instance it was discovered that dextrose in water was given and

the suggestion was made to change ittoa solution containing salt. "

"Scene 7: When the patient arrives in the operating room, he is seen te cough. '
Without this observation of a coughing paroxysm, questlons about pulmonary status
might not have been elicited. "'
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" nScene 9 The system allows us to see whether or not an i.v. is running or whether

it is’running too rapidly. "

"Scene 10: In preparation for a difficilt intubationt with a double lumen tube the
patient’s ability to open his mouth is inspected. " '

, , . \
"A truly unusual sequence has been taped where 2 nurse anesthetist inserts a so-
called Carlen's tube. Here was an example where @ technical procedure is made
possible because a manually skillful nurse ahesthetist is instructed via the system to
go through 4 technically complex procedure. This is brought-to a successful con¢lu~-,
sion. It should be emphadized that the nurse anesthetist had no previous experience
with this procedure and the successful completion of the procedure under the guid-
ance by a remotely positioned consultant is a spectacular demonstration of the utility
of the system, " . . -

"Scene 15: Another recommendation that requires visual contact is on the position of
the patient. Here the patient is brought into a head-up position in preparation for
induction of anesthesia in the presence of a full stomach. The position is controlled
visually and the position adjusted until it is satisfactory to the consultant, "

"Scene 16: Scanning the operating room and discovering a disconnected ventilator.
This is quickly corrected. Presumably. the nurse anesthetist in due time would have
discovered it also, but probably only after some vital signs in the patient had indica-
ted inadequate ventilation of the lungs. " - )

Having these tapes available allows participants to review the course of the procedure.
If the anesthesiologist needed to correct the nurse anesthetist during the procedure

he or she can now go back over this point with the anesthetist and explain in some-
what greater detail the background reasons for the correction. Interaction between
users and‘technologists is facilitated. The anesthesiologist can point out something
that he or she was prevented from seeing or could not see very well, By understand- -
ing what it was that the anesthesiologist wanted to see and how he or she wanted to

gsee it, the designers can make adjustments to meet these needs. The visual explana-
tion of the techniques involved provides awvery useful training tool. Finally, these
videotapes become useful to the evaluation process. :

Evaluation \ ‘

. - N N i <

The basic objective of the telemedicine system has been to bring the expertise of
anesthesiologists into operating rooms or Intensive Care Units as supervisors of

non-physician anesthetists. Efférts have been focused on development of methods to
evaluate the effectiveness of telemedicine in accomplishing this objective.

Components of evaluation include these factors:

. 'Economic * oy,
" (Installation Costs, Insurance, Maintenance) .

[l

' (Personnel, Provisions ensuring that the system can pay for itself,)
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Technical

(Transmission Equipment,

! Medical

Accessibility  t
Capability
Effectiveness
Efficiency

Display and Monitoring quts)

- Cooperation

. 'Attltudinal ; r .

Physicians, g

- Nurse Anesthetists - , .
, - O.R, Team - ‘ , o
Patients . - '

Evaluation to date has focused on deVeloping a scoring model. Welgb.'gs a.fe asmg:ned
to various sub~factors within the above categories. Questionnaires are filled out by
participants, mean scores are arrived at, and corrected in terms of factor weights.
Since system performance can be evaluated by subjective and objective observations,
the evaluations are scored in terms of relat1ve nnportance of the mformatmn ob- "
tained, / .

. 7/
Long-range evaluation of economic factors will become more meaningful as additional
links are added to other hospitals needing supervision of anesthetists. ’ .

In the view of the principals, it is "clearly not ethical” to employ controlled experi-
ments in medical evaluations. Nor can comparisons be made between retrospective
and prospective data since these could be "fraught with bias, "* Evaluation will pro-
ceed from "situations that led to a change in medical.management. For this, record-
ings of transmitted signals, consultants' opinions and actual patient records\will be
obtained and the situation will be analyzed retrospectively by a panel of experts.
Another evaluation will be carried out by... 2 silent observer [in.the remote hospital]
and comparing his evaluation to that of the... consultant who had access only to trans-
mitted data. '** Attitudinal research is to be conducted through questionnaires, while
technical research is based on gathermg hard data on re11ab1l1ty and maintainabmty

. .~

¢
’ ~u_
s " . "
-, . ﬁ\' »
*+  These quotes are from a new Case-Western grant apphc‘aj;lon to implement links
T to tw additional hosp1tals. | . ’
**  Ibid. . . - ;o ’
. ’ - 86 - .
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5. COOK COUNTY HOSPITAL DEPARTMENT OF UROLOGY
PICTUREPHONE(R) NETWORK , . -

.
- ' f t

This is the only telemedicine proj‘ect which is self-funded, which has receivedno ¢
funds dizectly from some agency of the federal government.

.

+ The Chairman of the Department of Urology at Cook County Hospital in Chicago felt
. that an audio-visual telecommunications system could give him and his staff more

/ opportunity to engage in visual and verbal interchange with patients and with each
Othero . i
/ A
Objectives | . S .

The founder of the project states * “In this era of multiple new health de11very care
systems which seem to be more concemed about the type of bottle rather than the
quality of the milk, our experience with a TV telephone system reaffirms the great
benefit of visual contact, overt concern, and relaxed verbal interchange, Medical
personnel are basically a dedicated group often misdirected in their approach to pa- ~
ticnts. The concept that speed (and brusqueness) saves time and that the use of
'please, ! 'thank you, ' and 'may I' can be ove¥looked because patients and co-workers

. 'realize’ that you are really 'nice’ but are pressed by the more serious problems of
life and death, is archaic, The use of our system allows physicians to maximize their
time, minimize effort and present to the patient the face of quiet concern." Basically,
then, the objectives of this system are to improve administrative control and patient
care, and to test some questions arising from the hypothesis that more personal in-
teraction is better than less personal interactmn. ' -

Bal

Planning, Training, Implementation

Planning - ' ' . ) ; ) .

The Departmeént of Urdlogy had had considerable experience in the use of television .
videotape, botH in black and white and in color for teaching and informational purposes. .
When the Picturephones became available in Chicago (very limited experiments with
Picturephones were undertaken by the Bell system in 1971) it seemed a natural step N
to request the opportunity to experiment with them. Ten Picturephones were installed

in locations under the control of the Department of Urology, and therefore became a
departmental concern. , . v

1] .\' ¥ ’[

1 »

|

, * Bush, Inving M., M.D., Chairman, Departzhent of Urology, Cpok County Hos~- |,
pital, NA Ten Station Picturephone System in the Modem Delivery of Urologic
Care. " (Unpublished manuscript.)

Ty
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. It is a policy of the Department of Urology at the Cook County Hospital to show pa~-
tients that members of the staff arg’concerned about them, care about them. The
staff is encouraged to know the names of all patients, what their occupations are,
and something about their lives and their problems. Picturephone is an extension of .
" this "caring' posture. Staff members are instructed to use it to establish contact and
relationships with patients. In order better to use the Picturephone it was recom=
mended to the staff that, when using the Picturephones, they set the instrument for
the "view self' mode. In this way, the caring professional sees not the patient but
., himself/herself and begins to get a view of the way in which his or her manner is .
projected to the patients. Thus, the Picturephone becomes a training aid for patient
contacts rather than merely an end in itself, In order to facilitate operation of the
Picturephone, however, most users, when they begin use, are encouraged to go
_ through the entire directory of other available terminals, They call each of the other
terminals in their own system in order to make sure they understand the operating
. technigue. ' Lo

’

»

-

- Implementation .

‘Instruments have been emplaced as indicated in the diagram (in Appendix A., page
217 'Diagram of System!). A few special adaptations have been made in the Picture-
phone instrument for cystoscopic viewing, Remote control of a zoom lens on one Pic-
turephone in a new operating room allows a remote observer unobtrusive access to a
reasonably good field of view. .

¢

-

- . v

s

Utilization

The Picturephone system is used routinely by the Department 'of Urology. An average °
of 45 calls per day are logged. The major user of the system#is the Department
Chairman, who effectively employs it to facilitate running the Department. Of the | -
average 45 calls per day, at least half are from or to his office,’ S

The Chajrman of the Department feels that telemedicine transactions via the Picture-

. phone take less time than face-to-face transactions and are more focused becauge the
physician can count on a very high degree of efficient preparation prior to thé initiation

" of a call to him. He never sees a patient until the patient is ready to be seen, and is
not obligated to continue seeing the patient after he has gained sufficient, information

.’ from the transaction to arrive at a secure disposition, The Chairman finds he can get

considerable wdrk done during the period of time in which he is accepting a number of
Picturephone ¢alls, At the termination of any call he can go to routine work and con-
tinue with it until apother call is ready, at which time hegan give it his full attention.

Further discussion of utili.zation is deferred to the following section on "Evaluation, "

-
%
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Evaluation ™

Fundamental objectives in the establishment of this Picturephone system were to im-
prove administrative control, to 1mprove patient care, and to test a number of ques-
tions springing from the basic hypothesm that personal mteractmn facilitated in thlS
case by P1cturephone, lS superior to other commuhications modes.

, W1th regard to the question of improvement of administrative control, the Chairman

of the Department feels that his time is far more efficiently deployed, that he has a
constant and current impression of the matters which are of concern to his Depart-
ment, He attnbutes this to the ability to attend to almost any matter which is in ques~
tion at the time that the question arises, ° - :

No prec1se evaluation of improvements ¢ “of patient control has been made. However, it
is noted that patients have been very re(:ept1ve to physician interviews, One comment
from Dr, Bush's paper* is interesting in this regard: ""One of the main complaints
that patients, in general, express is thdb most doctors, even in private practice,
seem to be too busy and do not give enough personal attention. The television system
gave most patients the impression that the doctor was with them exclusively and that
he was not harried or hurried and was mdlwdually concerned., Most patients stated
that the system worked well and would be happy to use it agafn." At this juncture,
Dr. Bush injects a personal note which is equally interesting: '"This is exactly oppo-
site to what would be expected, I feel thabused as an aid in conjunction with 'hands
on' care that'the system is accepta,ble. If)gused exclusively, the patient gets the feel-
ing of being isolated a.nd dlsregarded. Y 7 | .

Experiments, cited above, were perforxhed as follows (All quotation marks refer to
the pdper previously cited.) ,(-

1. " A video telephone ‘wag used to momtdr the actjvities in a cystoscopy_. suite. "It is

_possible to review retrograde and cygtogram k-rays and to display endoscopic
pictures to distant lpcations from the cystoscopy room. Also cases can be re-
viewed with the referring physician, pathologusts radiologists and other urologic
attendings. The resulfs were surprisingly successful. In some instances, the
.X-ray presented could be seen better over the video system because we were able
to brighten and to darken poor quality films. The film displays are smaller than
the normal X-ray films,. _but they are remarkably sharp and easy to interpret. In
‘addition, a better e,valuatlon was possible because cases could be intelligently
discussed with the refer}'mg phys1c1an, ‘pathologist, and other concerned physi-

‘ciansg. " >
- i

- 2, An experiment was run to demonstrate thata urologist could be ava:.lable for

emergency consultation within several seconds to several minutes, "This was

only partially sucemfmm that emergency room personnel in many instances
forgot to think of the system,jfhis was probably due to the fact that the system
was only being used by urology However, when it was used, it was an effective
way of reaching the urology resident on call;"having the urology resident interview
the patient, and decide on the course of treatment or possible referral to clinic, »

- - X-ray, etes” 7S T oe /

T = 3

* Tbid, . . oA

/
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"The urologist often sees only the patient and he is unaware of the patient's non-
urological problems. By using this system, it certainly saves the patient, the
hospital, the nurses' and physicians' time in addition to getting a better overall
evaluation of the patient. There is less chance of misunderstanding and incorrect’

_ diagnosis; and.the initiation of false therapeutic regimens, " ..

Can a Picturephone allow personnel on one ward to cover another ward in time
of emergency or when ward nurses are busy with some other tasks? "The
Picturephones can be focused down the ward ahd kept on for a period of two
hours. Personnel on one ward can cover the other ward with ease, being in full

' _voice and visual communication, at alI times, though a signiﬁcan; distance

4,

away, " ,
1

"Picturephones can also be used to v;isua]ly monitor ill patients or groups of
patients from either ward, se that though a nurse be busy with preparing medi-
cations or with some other task, she or a companion nurse can specifically
monitor the patient. In addition, the responsible physio@an can visibly check his
patient though he is in clinic or in cystoscopy. " Ao

Four experiments were tried to detei'mine whether the TV telephone is, another

example of the dehumanization of medicine, These were followed by added experi-

ments e-h below. : '

"a) Initial interviewing: Patients who presented at hospital emergency room or
urology clinic were introduced to the physician on the TV telephone and the
initial intervijew performed. Department volunteers then interviewed patients
usmg a detaﬂ;ed questionnaire "

-~

D) Prior to rounds Prior to rounds, attending physicians would interview

those. patients upon whom therapeutic decisions were to be made by TV tele-
phone. After rounds these patients were interviewed by the department
volunteers in a similar manner. "

Sexual interviews: Patients being seen in a sexual dysfunction clinic were
interviewed by Picturephone about details of their sexual problems. Clinic

staff personnel would then interview the patients about their reactions, to the
) physician the use of the TV telephone, and how to improve the technique "

/

Weekly patient gripe sessions: Each week a letter was distributed to every
in-patient on the urology service stating that if there was any difficulty or
any problems ‘the patient could speak privately to the Chairman of the Depart-
ment between 1:00 and 2:00 p. m. on Wednesday. After speaking to the De-
partment Chairman, the patients were interviewed by Department volunteers
as to tke concept and the method. "

nc) *

i

This is the paint at which the statement is made "in general, the patients

were very receptive to physician intezriews. Injtially, doctors had some

problems jnterviewing patients over phones, but after using them for a
. shprt period of.time, this posed no great problem." .

”
s ’,




CHAPTER IV . ' . . COOK COUNTY
"The TV camera is a hard task, master and one has to learn quite specifi- -
cally how to Tadiate warmth and confidence, The residents, and for that

" matter every physician who has used the system, has learned something
about how he speaks to patients and how he can improve his patient commu-~
nication. Many physicians never look direetly at ‘or speak 'with' their pa-
tients. They have been able to'correct this problem to a certain degree by
using the view-self capability of the TV p ne while interviewing patients."
It wauld seem that the opportunity here presented is not sa much to evaluate

. the Picturephones as to evaluate.the physicians,

¢ .

"e) Can X-rays be effectively viewed, 'transported’ and interpreted throdgho/ut
the system: We were able to get X-rays more efficiently from the  files and
were able to view them in the clinic, cystoscopy room, wards, etc. In ad-
dition, with the use of single view boxes 8o as to prevent glare from other
gources of light, the X-rays were interpretable in most cases. Both the
camera and the receiver have a brightness control which can be adjusted;
thus electrically improving over-exposed and under-exposed film. In addi-
tion the capability to zoom in on certain areas of the X-ray and magnify

[ areas is at times a distinct advantage, " !

4

¢

"f) What value does the Picturephone have in facilitating monitoring of operatigg
) room activity? Last week we installed a zoom camera monitor system into
one of the operating rooms which allews for two-way cemmunication, The
viewer, pathologist, referring physician, etc., by the use of control buttons
! onthis distant set can pan, tilt and zoom in on the operating field and see a .
clear view of the procedure, In addition, the operator can request X-rays
from radiology, speak to the pathologist (poss1bly in the future view frozen
sections) and better handle any e;nergency that arises in the hospital com~_
. 'plex " ‘3
e , bt : - .

"g) Testing thé ability of the ,p”ifysic’fa’n to IJij,ghitor patients in the recovery room
while the physician is working somewhere else; This was partially success-
ful. We were unable, unfil recently, to mount the unit on the wall so that
‘most patients had to be viéwed at a distance. A new monitor which is five feet
¢ from floor level is being permanently installed which will allow for close-

range viewing and monitoring of individual patients. '

'h) Does the system improve the care of the patients and the supervision of the
staff ? It is easy to see how from the supervising point of view, that this -
system allows the Chairman of the Department to be in direct personal con-
tact with every aspect of his department. On the other hand it allows resi-
dents, staff, and patients immediate access to him with minimum inter-
ference W1th his work. This improves care in that all services and person-
nel are integrated into a single team. "

.
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6. ILLINOIS DEPARTMENT OF MENTAL HEALTH MEDICAL.CENTER COMPLEX/
CONHV[UNITY MENTAL HEALTH PROGRAM PICTUREPHONE NETWORK

The network of 12 Pictul-ephone stations lmks staffs of institutions which comprise
the front-line and expert backup of a decentralized community mental health program
in a.poverty-ridden Chicago ghetto. The mental health program has been active since
1967, Addition of two~way visual.telephony, was made possible by HCTD grants in
1972 and 1973. Picturephones have been operational since September, 1973.

The brief\ys’tory of the Picturephone prOJect strikingly illustrates the necessity fo’
' involving @8 many prospective users ag possible in early planning stages. *
The initial proposal on which this pro;ect was f'unded generalized the communication
problems of decentralized mental health care in Chicago 8 near West Side Black/
Hispanic ghetto: ,
"1) Providing experienced staff at a specific location— and at a speciflc time~to
evaluate the circumstances of a client/patient in a crisis s1tuat10n-

<

"2) To facilitate the transit1on of the client/patient as- he moves from one service
¢ contponent to another;, o .
"3) To provide instant information (includmg portions of medical records) between
= two components who may Be,wofkmg concurrently with a patient/ client or mem-
bers of his family. Tk .

1 4

The pro;ebt's current principalé would not také issue with the above, However, in
responding to these problems tHeir approach is somewhat different from the former
approach and has been cha.nged ag a result of introducing broad part1c1patory involve-
ment in re~-planning.

.

Originally, it.was planned to measure the number of communications of each of thef
units involved and attempt t9 measure the quality of those commu.mcations. A com-
munications sociometric questionnaire to measure quantity was developed by Flynn
and Kroe. Thiq’ questionnaire presented the participants with little difficulty. How=
ever, the semantic differential méisure fer ass ssing the quality of communications,
which asked participants to rate their commupications with other units as good/bad;
warm/cold; efficient/inefficient; effective/inéffective, caused the staff members to
balk. They refused to give’ Such informatipn. Hence, the researchers had to be satis-
fied with the measures of their communications network that were indicated by an-
swers to the sociometric questmnnaires. When these data were organized

Most planners would accept this statement as a trulsm; yet many seem to rede-

fine it when planning is undertaken to mean "heads of départments " or '"a rep- . .
resentative sample. " Often, in actuality, one finds that planners go ahead without .
involving anyone except themselves and a few prospective users with whom they

feel comfortable and to whom they have ready agcess.

*¥¢ "Technical Proposal The Illinois Dlepartment of Mental Health Medical Center
. Complex, ' 1972,

-92 5
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and collated, group sociometrics for each unit ‘were drawn and the unit's staff was
asked to comment on what the sociometric was saying and to ame¢nd any false im-
pressions given by the graphs. It was interesting to note that the staff members now
. felt free to digcuss attidudinal factors of their communications.'As a result of these

presentations and discussions, usesfor the Picturephones are evolving., =

Althougli the Picturephone's functions would allow patient-staff consultations and in-
take interviews, these are being held in abeyance until the staff feel comfortable
with the technology. Also, staff at the in-patient units are being encouraged to com-
municate with staff members at the outposts over various functions, e.g., training,
referral, etc. ‘ S

As a result of these feedback’sessions, staff attitudes toward the project have
changed, Formerly, hostility and cynicism wire characteristic, but now the people
are entertaining possibilities for usage if light of their communication functions

‘ and the work of their unit. ’

-~
4
b4

1

Objective . ) ’ ~ "

B

¥ ?,2‘1

Initially, the objective was to "explore the utility of two-way visual communication
between one or more storefront clinics staff by paramedical personnel and a hospit
or other source of expert consultation. ' This still is true, but the possibilities have
become more focused. Now the goal is to get a commitment to use the Picturephone” Y
for a particular purpose, which the unit, itself, has defined and recommended. ;
Again, usage on the part of staff first is of paramount importance since, if they do

not feel comfortable with the technology, the patients certainly will not. 5
Planning A . - 3
; . .

Initial planning called for 21,Picturephones, nearly twice the number madé available
in September, 1973. In order to facilitate assessment of patients, therapy cconsulta
tion, and other contacts initiated by paraprofessionals at outposts, the bulk of the 5
video telephones were to be placed so the psychiatrists and superiors in the hierarchy -
of the Community Mental Health Program would have ready access fo thens. Questi'gg-
naires and logs were developed to gather data on utilization, effectivenesg, problenis,
and attitudes. It was understéod that these instruments would apply not ogily to patient
care but also to traintxg,‘ administration, and conference functions. ' A
¢ ' , . .

Eap

. . ‘ B X o
When the Picturephongs finally were operational in September, 1973;1?}% geame ap-
parent that indeed plannjng had not taken into account the attitudes and desires of -
staff. The staff openly refused to Be subjected to questions about their ‘%&Rudes to—fﬁ’
ward communication with other units and used the system infrequently 3iid in a de-? "' -
sultory fashion. ' e -

I
s

¢ i

e B .
% -
o

. . . i o
Just prior to the system's- operation the present Project Manager and Réﬁearch Asﬁ“' :
gistant had joined the project. Their impression was that few if any of the staff cared
if the Picturephone Network was used or pot. Faced with staff resistance to assesging
the potential utility of two-way visual communication, but unencumbered by previots
N p

association with it, the twd had to readjust their methodology. .. P f
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A methodology was developed whxch has not appeared in earlier telemedicine pro-
jects. A sociometric model of existing communication pafterns is constructed by
each of the individuals who is a likély prOSpectiVe user of the video telephones. The
modql starts out lopkmg like this: . ,

3

- 86 Co
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COMMUNICATION SOCIOMETRIC

COMMUNICATION FUNCTIONS

A. commupnity or soclal services

* B. referral .
C. diagnostic/evaluative services
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Each workmg unit of the Community Mental Health Program has a chturephone
ass 1gned to it and the staff receives the following mstructlgns

COMMU! NICATION SOCIOMETRIC
- INSTRUCTIONS

. The following instructions are for guiding you in filling out the communication path-
ways and functions whi¢h correspond to your current position with the Illinois Mental
Health Institutes, The communication processes you will be describing should be
from the standpoint of your personal work responsibih’ues and not those of your unit
or team as a whole, " | ,

£

Draw a solid line between your unit and those units or locations with whom you
maintain any regular communication, either by telephone, memo, letter, meet-
ings, or whatever. (By 'regular’ is'meant any communication even if it is as
seldom as once every few weeks but is important for your work.) *

'I'he cluster of twelve inner circles on the "Communication Sociometric' repre-
sents the twelve stations that currently make up the picturephone network of the
Nlinois Mental Health Institutes. The outer circle contains a number of blanks,
Use thege blanks to fill in all the units of I. M. H.I. or outside agencies or per-
sdns with whom your work brings you in regular contact. Fill in as many of these
circles as you need to depict the*full spectrum of your communications outside

of the picturephone network. Draw in solid lines between your unit and circles
you have filled i m.

' » !

In the upper, left hand corner of the Communication Sociometric is a list of seven
functions of communication: A,B, C,D, E, F, G. Along side of each solid line
(communication pathway) ¥ou have drawn list by letter the communication func-
. tions it serves or facilitates. For exa'mple: -
YOUR . OTHER
UNIT - e UNIT

~

Above each letter (A, B, C,D, E, F, G) you have placed along a pathway draw an
arrow to indicate the direction in which services are flowing as a result of the
communication. The arrow cdoes not describe who initiates the communication
but who is giving and who is receiving the service. For example, if you are
providing a diagnostic consultation the arrow would point away from your unit
out to the unit you are providing the consultatidn; if you are referring a patient -
out to another unit the arrow would point back to your circle since you are re-
questing the service of the other unit, .

YOUR OTHER

UNIT UNIT

Looking at all the communication paths (Solid lines) you have drawn, rank them
(with numbers placed inside each circle) from one (1) to twenty~two (22)--the

. maximum--with number one (1) representing the pathway with. the highest volume
of communication of all kinds, and,each subsequent number representing a di-~
minished volume (amount of time) If two or more have the same relative volume,
assign them the’ same number or ra‘qking.,-; ) . .
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6. ~In the upper right hand corner is a seven (7) level scale for ranking communica-
tipnfunctions, For each of the seven functions (A, B,C, D, E, F, G) you have used .
to describe the communication which is important for your work, rank it in
terms of its overall importance in accomplishing your work or training objectives.

. .
PR - -

A typical‘completed form would look like the one immediately following. From the .
individual sociometrics a group sociometric is drawn, such as the example after the ! '
individual form, ' ‘

A +
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. - Volume of communication is indicated by the size of fhe circle, 1mportance by length
of line. The shorter the line, the more important is the communication, In the above
example, the 1IJ R Pilsen Team has a small volume of important communication with
Pilsen, but a larger amount and more irnpoftant commumcation with schools,

, Analysis of com,gmnication patterns prior to adding two—way video telephones pro- |
. duced the followmg ’

- -
A &
3 -

« A reahzation on the part of many people that the overall pattern of their unit is -
different from individual's patterns and therefore interest about that difference
was awakened : . .
‘ . Suggestions as to use of video telephones in* thoge patterns where importance is
v a significant factor opened up the thinking of individuals about their own use -of
- the instrument, . .

*

. Focused t‘binking about communica);ion a8 a means by, which tasks are accom=-
- plished and learning achieved, pronipted the followmg realizations. J

At unit meetmgs prospective participants now gee that visual communication could
allow them to participate from an oufpost in hogpital conferences at which cases of
in-patients from their area are bemg revie)ved. They suggested that hospital training
sessions would be easy to attend via the Picturephones, Furthermore, they could re-
‘'view hospital records of patients who have moved from another part of the West Side
into their area. ;

" Utilization . _ - T L%

The Project principals believe utﬂizition of video telephones is now on the/increase,
and they have meters to coynt frequency of usage and duration of time us¢d. Their -
concekn is ‘Mat utilization ultimately should grow from users' perceived heeds. At the
nt of this writing, the principals gre still conducting unit meetingé based on

analysis of communication patterns and attempting to focus on patterns before use of
the video instruments. This is a conscious attempt to avoid being the sole promoters
of the Picturephones, The principals hope that users will take the initiative and
suggest how the equipment should be used and request necessary implementation,
such as changing Picturephone locatigns; scheduling conferences, etc.

. % T . b= : . ,
Evaluation ~ - . L
Over time construction of sociometric communication patterns will begin to show cer-
tain changes as v1deo-te1ephones become more widely useds Correlation between
communication patterns and data from counters installed on Picturephones will yield
measurable dependent variables. The counters, ‘as in the Bethany-Gaxfield project,
will show numbdrs of individual calls and gross aggregate time spent on all calls.

L
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7. LAKEVIEW CLINIC BI-DIRECTIONAL CABLE TELEVISION SYSTEM
* / . « 4 BB . //l

The Lakeview Climc, in anesota, is one of two telemedicine projects exploring the
, utility of two-way visual communication among the members of a geographically dis-
" persed group practice in a rural area, The other is demonstrated by Rural Health
Associates .in Farmington, 'Rangeley, and Kingfield, Maine,

The project is based on the two Lakeview, Clinic, facihties at Waconia and Jonathan,

Minnesota, and the Ridgewew Hospital in Waconia.. The two towns are app ox1mately

.13 miles apart,- while the clinic and hosplta.l in Waconia are a half-mile apdrt. (Bee
/ * Appendix A for xelevant data),

]
3

i .
Objectives .. . ‘ i /

.The following is quoted from "A Prehmmary Rgport on ‘an Expenment in A Bi-
Directional Cable Televisfon System To Support A Rural Group Practice, " which was
prepared for HCTD by Northlands Regional Medical Program, Inc., Lakev1ew Cllmc, ,

and Community Information Systems, Inc.: | ; ‘

"The implicit outcomes and objectives of the pi'oject . +» include the following

"1, éehavio‘ral changes on the part.of participatmg physwians in the

/ ‘s
/ !
, * a, time devoted to movement from one facihty to another ’ - ’
t b, time devoted to the care of patients : , .
c. use of specialists or consultants for,the dtagnosis and management of *a
Y patient problems unique to the specialist or consultant .
d. number of patients seen on a.daily basis -
e. involvelhent of allied health personnel in patient care.
"2, Behavioral changes on the part of allie?health pe?sonnel in -
4

a, communicating patient problems té the patient's physician
b, participation or/involvement in the decision~making process : %
concerping paj:i’ent care,

"3, Attitudinal cha.nggs on fhe part of participating physicians in their

% a. acceptance of the audio-visual system as an integral component of - ,
"y patient care .
- - b, willingness to lease two-way channels and termmal A-V equipment in
e the futu,rec I
) "4, Attitudinal changes on the pai‘t.of allied.health personzel associated with the
' A-V system in their . . )

~
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v Z ‘acceptance of the system as an integral component of -
"patient care :
. b, willingnesg to master the techniques of transmission and to
" cooperate in carrying out the technical aspeets’of the A-V
system. _ ‘ ' -
\

Changes in the nature and scope of the parﬁcipaﬁon of the patient in the health
care process where the A-V system is_used including: .

a.. a better understanding ¢f his health problem

b. less time waiting to see his physician

c. fewer movements from one facility to another

d. aYeeling of greater personal attention to his problem
by physicians and otherhealth care personnel

e. increadsed satisfaction the care he receives

f. willingness to pay.a fee for use of the equipment.

&

"6, Willingness of third party payor to reimburse or pay a subscriber for use of
the audio-visual system. '

"It is anticipated that the A~V system will enable physicians to discharge patieﬂ?s
from the hospital without personally seeing the patient at the time of discharge, '
resulting in fewer days of hospital stay. Finally, the use of the system will provide
better patient care than that previously provided when consultation took place only
over the telephone or no consultation occurred because of lack of a commupication
system. o L :

"Qn the other hand, the immediate,éost of gare may increase simply because of the
expense associated with starting, operating, and maintaining the A-V system. The
extent to which costs incfease and who will bear tHese increases (clinic, hospital,
patient, or third party payor) represents a fundamental dimension oY this study, re-
quiring extensive exploration and evaluation. "

4

H

Planning, Training, Impleméntation

Plabpi . . -
The project was planned by Lakeview Clinic and Community Information Systems,
Inc. (CIS) which is devoted to pioneering in advanced technologies of cable communi-
cations, particularly in two-way interactive systems, CIS officials cansulted with
several members of two top-level national groups, The National Academy of En~
gineering's Committee on Telecomrfl_unications and The Ad Hoc Interagency Commit~
tee on Urban Telecommynicatjons, to elicit the widest possible range of information
as-to technological capabilities for medical and 9ther uses. .

Planning was substantially aided by the recent. additiohi of the Jonathan branch of
Lakeview Clinic. Jonathan is.a new town planned for an ultimate population of 50,000
by 1990. Its current population is approximately 2, 000. As the community grows, it
will become the gravitational center of an arga comprising eight or nine older and

. - ii
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smaller rural towns.” To the extent that telecommunication facilitates delivery of’
health care services, it could influence changing pa}:‘tems of health care throughout
the area. The planning included a detailed technological scheme to facilitate com~
munication among the three locations, as well as detailed plans for collecting data
on utilization. ) . (‘é ) .

Irain . i ) . 'g‘;ix .
The following is quoted from the ""Preliminary Report" cited above:

"The continuing orientation and training process rgfhges from informal conversations
to scheduled briefing'sessions, complete with flip'charts and video-taped aids.
Training is conducted by the physician project director, CIS éngineer, and CIS be-~
havior research analyst." - * .

?
’:,

"Several weeks eleipSed I'Jetw_een'the first equipment briefing for nurses and the
first medical transmissions. This period allowed+the allied health personnel to as-

PO SR N L VA

similate the training gradually and*to practice with the equipment before being -
pressured to use it professionally. A refresher nieeting with hands-on practice was
conducted with the ¢linic nurses just as medical transmissions were beginning, The “
group of physicians received a formal briefing on the equipment, * and were given f
* individual training sessions at their request and'.cé‘onvenience. " ’ %;
'f:';w - H i')“;
"In general,.the content and pace.of the training hés been designed to engender en-
thusiasm and confidence, Enough technical detail'is provided so that the health e
personnel can use the equipment effectively and, in a limited way, trouble~shpot ",f
their own errors and minor malfunctiong, "™ T ’3:
. Fro * & ) o w
Project personnel at the lgidership level have con&pued to conduct informal ''re- ‘%
fresher'' training exercises as the need has arisez;?;‘Unfortunately, the level of train- §’
ing has not been uniform for all of the participating personnel, with the result that, ¢ °
on ocgasion, users have become frustrated by their own inexperience or lack of §
understanding of equipment operation, This is not to imply criticism, but to recog- RE
nize an essential reality. Physicians in busy practices are unwilling to give Tnuch !
time to studying the equipment or experimenting with it, therefore, when the oppor-
tunity to use the equipment arises inexperience often makes for a less than satis~ % )
fac;tory trangaction, . 5 - f:
. . . , ) t: H ' ’ . A
Implementation . Y . S ‘ ~,
. ‘ ’ . 0
It was determined that equipment requirements wduld permit bi-directional audio ”
and visual contact among any combination of the tWo clinics and the hospital, be b
usable in various locations in each building, provifle sufficient resolution for close- !
_up, X-rayg, EKGs, charts, etc., and be easily operable by physicians and allied ¢
_ \health personnel. - Y . ‘ b
[ ) ) e - o
* _Video carts. See Figures 5, 6, and 7 in Cl‘gp‘ter 1. ) g
e - 5 T

-103 - 4.35 15
7.




‘ .
° .,’t . .

o N >
. CHAPTER 1V LAKEVIEW CLINIC

C4

These requirements were implemented in the design of the mobile video carts. Each
_video cart is a self-contained local origination unit capable of generating television
pictures plus sound, and transmitting this information to either of the two other
locatib\ns in the bi-directional network, The cart can simultaneously receive informa-
_tion from two remote sites \and record or play back prerecorded TV pictures plus
sound. Major components of each cart are: two TV monitgrs, two TV demodulators,
~  two RF converters, three RF splitters (2-way), one RF band pass filter, one TV

_modulator, one TV camera, one video distribution amplifier, one TV video tape
‘recorder (video cassette), one audio/video switcher, one control panel, three micro~
phones, one audio mixer, three audio amplifiers, one speaker, one electronic stethos~
cope r((:ionsisting of stethoscope, transducer and heart sound filter, and one audio tape
recoraer,

Each videb cart is literally a complete television station, All patient care facilities

at Ridgeview Hospital are equipped with recepracles into which a single coaxial cable
from the mobile video cart may be introduced. Transactions and monitoring of pa~ -
tients can be conducted from individual patients' rooms, the emergency ward, inten-
sive and coronary care units, and several larger rooms in the hospital used for con-
ferences, :

Pyt

_The video carts in the clinic locations tend to remain in one fairly large examining
room at each site, It is simpler to designate one such location to which patients can
be brought, since they are all ambulatory, than to attempt to move the carts into and

' out of heavily utilized examining rooms.

# Remote control of the distant camera is not available. Health care personnel attend-
ing patients must adjust the camerd view, size of image, focus, and iris according
to voice command® from the distant viewer. Although participants in this project
contend that lack of remote control has not proven a hindrance, telemedicine users
in other locations where remote control is available feel that ‘most interactions are
facihtated when the viewer can perform these functions directly, !

Full implementation of this, system was delayed due to unforeseen technological diffi-
culties. The two-way amphfiers in the cable required re-designing when it was dis-
covered thﬁt they were insufficiently shielded against electromagnetic disturbance
from distant television and radio stations. Design modifications were suggested by
CIS and accomplished by the manufacturer who supplied the original hardware.

. “" [ 4
Utilization

Unanticipated utilization accounts for a substantial amount of the overall,use of this
system. Of the approximate 200 transmissions as of January 25, 1974 about 1/3
involved consultation/diagnosis and follow-up examinations, 1/3 included the trans-
mission of data (EKG, X-ray, chart), and about 1/3 were monitoring of patients and
conversations,

For evaluative purposes, each transmission is classified according to its medical .
content, the cost-benefits produced by the transmission, a probable communication
alternative to the transmission, the difference in medical care between care via °

~104- - 448
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transmission and care via the probablé alternative, the difference in medical out-
comes producéd by the transmission, and whether the transmigsion produced a
major, minor, neutral or negative benefit. The unanticipated uses gvolved because
of their perceived values, ,whereas. those categories for which the system was in-
tended seem to have posed a larger number of problems for utilizers. The unanticié
pated uses for the system include the following: ‘ > ,

) . ) «?ﬁoﬁitbrih'g' of patients in the delivery room

. monitoring of\patients in the’intens ive and coronary car-e unit
. opportunity for a physician to check for himse]f on the progress of newly-
admitted patients, It was anticipated that physicians would be able to Bee -
patients via television for the purpose of chec}dng them out of the hospital
) . , . .
.  opportunity for allied health personnel to use the system for in-service
seducational and training purposes | : *
. ECG and X~ray transmissions enabling immediate rea&ing and feedback from
a specialist, including comparison of the current ECG and/or X~-ray with
previous ones on file at the other location

N .

. three-way conversations between consultant and patient at the hospital and
primhary physician at the Clinic have been conducted, with certain consultants
actually promoting this opportunity so that both physicians can be cgrtain that
all parties understand precisely the findings and the follow-up procedures.

objectively: oL -l Lo .

. A one-year-old suffering from acute asthma was brought into the clinic at "
Waconia, The physician had the patient admitted immediately to the hospital
and placed in a tent with high hamidity., Medication was to be administered,
is Jneeded, under observation. Thé physician remained at his office in the
clinidy. seeing patients. He found that he was preoccupied by concern for the
asthiatic child, felt he was not concentrating to the fullest extent on his clinic
patihts, and observed that he was behaving impatiently toward his nurses.

_ Telephone conversation with the nurse attending the patient in the hospital did
not sufficiently alleviate his concern., When he finally remembered he could
view the patient directly, he ordered the video cart be plugged in at the patient's
room. The physician was able to see for himself that his patient was responding
well to the treatment. As a result the physician's behavior became more nprmal
and relaxed in the clinic setting. ' . , .

u

* "Jon Wempner, M.D. ‘Personal communication. ¢ T
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+ A child with bleeding from the bowel was adm1tted to the hosplta.l for diagnosis,

Upon admission a radiologic exam showed the presence of a small polyp, a

diagnosis different from the one originally presented to the mother, Additional

explanations to the mother by hospital personnel were unsatisfactory, The pri-

mary physician at Jonathan spoke to the mother on the telephone a number of {

times, but still could not reassure her, The professional personnel tried to

convince her that the recommepdqd operation would result in minimal danger.

At this point, the primary physician asked that the mother be brought to the

video cart at the hospital, He then proceeded to draw a diagram and to explain

it over the television link. This sufficed to ¢lear the air and the recomme{ded

operation proceeded on schedule, (

. . One of the physic1a.ns at the clinic had seen a, ﬁve-year-old patient with asthma,
had him hospitalized, and left ihstructions for treatment., The phy&ician was
called away to Minneapolis, One of his associates then became responsible for

/\A:he patient. The patient's condition had been fairly well under control in the
" morning but became worse in the late afternoon. The nurse called and told the

+ gecond physician she wag concerned because the patient was retracting quite a
bit. At this point the physician in charge ‘asked her to take the ¥ideo cart to
the patient's room and call him back. He was able to see the extent of the child’s
retraction, that the child was obviously in distress and so ordered medication
administered. An hour later the physician called to see the patient again and
was able to see that there had been little relief of symptoms. At this point he
started treatment with additional medication. When the physician was finished
twith his work at the Jonathan Clinic, he was able to go to the hospital about
8:00 in the evening and see the child in person. By that timé the patient's asthma .
as under control and he wasg doing much better, The physician states that he
would not have been able to make decisions via the telephone, and without tele~
vision, would have had to call in still another physician to go to see the patient.

The Lakeview Clihic regards most uses of its telemedicine link as adjunct to the care
it is providing. Therefore, brief informal conversations on the cable link between
general practitioners and specialists are not charged to the patient. Consultations with
outside specialists via the telemedicine lirk are chargedble, Recently, in cases when
a patient must see or wants to see a clinic physician and cannot make an appointment
to see that physician in person at oné of the clinics, a small charge ($2.00 to $3.00)
has been made for use of the link based on time and travel saved for the patient, No
formula has yet been devised to detexmine precisely how the telemedicine facility will
be supported. There are many factors to be considered: in¢reased sense of securitx
of physicians, saving'of time and travel for physicians and patients, saving of hos~'

. pital days for patients, increased facility and efficiency in the group 8 practice, a8/
well ag-unresolved questions about quality of care,

€

I«Naluatton

The Evaluator has.spent most of her time observing how the system is utilized and

quesjzioning participants about their utilization. The Director of the project, although
ending the great bulk of his time ingpatient tare, seems constantly to have kept the
ject in mipd from the standpoint of its initial objec¢tives as well as its actual

[
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performance. Both these people base their joint tentative conclusions on their asééss-
ment of the practical values of the system. They concluded that 4s of December, ’
1973: * o : ;

Ay
]

Evd

« "that imp%@ care for patients will result as the services of the group spedi=
alists can be distributed throughout the health care network, that the physici%iﬁs
will save time and travel, and that the physicians. in the distant clinic will féel
less isolated. "* This hasnot proven to be the case, except invery particutar’
instances., The system is not often used for patient diagnosis or routine, check-
ups which require transmitted clinical information as the sole basis for a dig=
position decision. The reason given is that, '""The threshold of frustratjon at'the
distances involved (13 miles between Jonathan and Waconia) has not been great
enough to warrant use for these purposes. "** There'is current speculation that
the shortage of gasoline may change this, but the effect has thus far not beed’’

, felt, - ’ ’ o .

. Unaiticipated uses, such as ménitoring patients in hospital, ‘the opportuni’cy@i
engage in three-way dialogue following consultation (congultant, patient, pri=’
mary physician), transfer of patient records, particularly X-rays and ECG's] -
and the opportunity for a physician stationed at the Jonathan Clinic to couducft}
rounds at the distant hospital, all are felt to have value but are extremely diffi-
cult to quantify. ’ o

. In the context of a very busy practice, the system ig still regarded as "somg;‘-é
thing special" requiring extra effort beyond the established routine. * 5

. Allied health personnel tend to be more willing to initiate use of the systent
than physicians. Allied health personnel may suggest uses of the system. When -
an attending nurse at one of the clinics-sees that a patient is having some diffi-
culty in arranging an appointment, he or she may suggest the optiorf®of sééfﬁf’g .
the physician via the telemedicire link. Furthermore, nurses in the hospité} may
recommend the system to physicians for monitoring patients. These suggestions

are a matter of some delicacy as nurses are loath to suggest to physicians how =

they should run their practices. ' 3

-

.  There is no uniform appreciation among the physicians of the values pe'rceiired in
the unanticipated uses which the sydtem has facilitated. CoE T

-
T

.  Significant evaluation of this system will come about in terms of the améunt of
money that the group is willing to pay for its continuation beyond the cufrent
AR

funding. . )
. P )

s

*+ This summary is from HGTD's abstract of contracts awarded in response 0 its
RFP "The Use of Two-Way Visual Communication Technology in Health Cgre °
Settings.." oo T

» “

ks

** Personal communication, Jon Wempner, Project Director. . éi'
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. e Both the Director and Evaluator feel that telemedicine will not be ready for ob-
jective evaluatiop until long~term resources are made available, allowing adap-
tation of technology to the demandg of various practices. Periods of critical yse
must be followed by modificatios of the technology, followed by repeated rounds
of experiente and adaptation. '

There is no question on the part of the principals of this project that quantitative
evaluations must be done. However, they perceive that the system is currently subjec~
ted to a very large number of constantly shifting variables and that comparison between
system use and non-system traditional practice are currently invalid. Until telemedi~
cine technology and users' demands on it approach a reagonable degree of norfalcy,
ease of function, and user-preceived reliability, it is felt that quantified evaluations

- will be weighted heavily against telemedicine.

» -

8, MASSACHUSETTS GENERAL HOSPITAL/ BEDFORD V.A, HOSPITAL/
LOGAN AIRPORT

This telemedicme prOJect is widely recogmzed as a leader in the field. It has produced
more published scholarly studies in telemedicine than all other projects ¢ombined.

" Its technology is diverse in capability and reliable in performance, and it has applied
itself to a wide range of*uses from direct patient care to training of non-medical
personnel, drawing on the considerable resources of one of the nation’s largest and
most respected teaching medical centers, Its development is based on careful planning
which has kept it constantly in a state of dynamic growth. Evidence of the pre-

" eminence of the MGH/VA system is everywhere in this report.

The MGH/ VA system benefits from consistent, well-mformed support by its parent
mstitution, from relationships with other institutions of higher learning in the Boston
"area, as well as fror long-term financial support by the Veterans' Administration,
Department of Health, Education and Welfare, the Masgachusetts Port Authority and
- others., "

The MGH System's staff is unique in that its full-time Project Director is a physm{an.
_ In other projects, the chief physician,who is often the Project Director, includes his
" telemedicine duties among other assignments, and other staff members are responsible
for day~-to~-day opetations. In the critical area of telemedicine's relationship to mem=-
bers of the medical professfon, there may be an advantage in the constant presence °
and availability of a peer. On-line decisions may be influenced by the fact they are
made by a physician rather than by someone responsible to a physician, In the MGH
_system, moreover, the Project Director is not insulated from clinical practice, He
regularly sees patients at the Logan station and is frequently involved in televised
transactions from both Loggn and the Bedford Veterans Administration Hospital, thus
"keeping in touc\h" with practice,
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Objectives \ . §

The MGH-Bedford V,A.~loganmirport complex exists to determine where interactive -
television is best employed, given the resources and limitations of the system. It

aims to provide fuller utilization of the skills of health care profesgionals via tele-
communication’s capacity to deliver services quickly and reliably at a distance. In
other words, its overall objectives are classical and broad.

Subsidiary objectives include: _ '

. gathering data to encourage and implement research wherever possible -

. )
testing interactive television not only in medical applications but for interfaces
.between professional medical resources and non-medical teachers and students
in the educational system .

assessing requirements of usérs of the interactive medium and stimulating
adaptations and developments in technology in response to such requirements

facilitating better use of technology by studies which show users ways in which
they can adapt to it, with minimal departure from trad;t_ional practice

developing models by which to project cost and effectiveness of futyre tele~
medicine systems ’ K

‘e ‘dissemmating the information it discovers.

1

" Planning, Training, Implementation

Planning, General

LY

Like the other two older systems, New Hampshire/Vermont Interactive Medical
Television Network and the Nebraska-V.A. Hospitals, planning activity has increased
and accelerated since inception of telemedicine operations. In all three, initial plan~-
ning was limited to the narrower objectives the projects were to accomplish (psychi-
atric evaluation/consultation in the Nebraska and New Hampshire projects, general
and emergency diagnosis in the MGH-Logan project ), In all three, successful experi-
ence with initial applications inevitably led to the realization that other functions could
be accomplished with the operating,systems, and that,additional links could be built to
utilize the central hospital resources on a wider scale. c

’ ] N
Planning, Initial )

The Logan Airport Medical Station-to-Massachusetts General Hospital telemedicine
link was suggested by Dr. Kenneth Bird beoause of his desire to facilitate visualization
for remote diagnosis. He was encouraged to submit 2 proposal for funding to HEW's _
Public Health Service in 1966, What follows is a précis of the proposal he developed.

-

»
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Nurses,who already provided the bulk of primary care at the station, were to be chief
users of the Tele-Diagnosis link and would require intensive orientation and training
for participation in tele-diagnosis. Nurses would be able to contact physicians at a
Diagnostic Room within the Emergency Ward of the hospital, almost three miles away
at any hour, This nurse-to-physician design, which facilitates physician supervision

. and intervention at primary-care clinics, has since been adopted by most telemedicine
S{ie:iems. 1t thus follows the hierarchical pattern of primary care delivery in outreach .
clinics,

Plans were developed in consultation with the General Director of the Hospital, heads
of the nursing, clinics, emergency, and medical services, the Television Committee,
and many others, A large advisory board was created, representing a wide spectrum
.of professional and community interests. Physicians, nurses, consumers, public
‘health administrators, health educators, social scientists, lawyers, hospital associa-
tion, health insurers, educational television, and mass media representatives served
on the board and participated fully in the developmént of operational plans. It was
hoped this broad membership could help eliminate or reduce potential barriers to
community acceptance. i ,

»In addition, advice and approvals were obtained from the Guggenheim Professor of
Aerospace Health and Safety at Harvard University's School of Public Health who had
directed the original survey leading to the establishmapt of the Logan Airport Medical
Station, the Massachusetts Port Authority, co-sponsor of the Medical Station, the °,
Trustees of Massachusetts General Hospital, the Chairman of the Visual Aids Com-
mittee of the Hospi'tal the Massachusetts Medical Society, and the Massachusetts
Department of Public Health.

Endorsement by The American Medical Assoclat1on and the Federal Aviation Agency
of medical facilities at large airports was noted.

Studies wereundertaken of electronics technology, such as telemetry of ECG's,
closed-circuif television in hospital use, and already operational closed-circuit
regional networks. L ce

E 1} L
It was recognized that, initially, the use of physlcian time and skills would be in-
efficient until additional uses were Jdirected to the Diagnostic Room. It was anticipatedo
that other circuits might be developed once the feasibility of tele-diagnosis was .

' established. Furthermore, tele-diagnosis might someday be applied to the work of the
then upcoming national network of regional centers for heart disease, cancer, and
stroke, and experience gained in this tele-diagnosis project could be used in similar
primary carg centers. elsewhere in the U.S6. » > -

The plan called for an initial perlod of at least three years of operational development
and study. Construction and installation, instruction of professional personnel, and
study of control patients would take place in the first year to eighteen months. Clinical
use of the circuitry and patient evaluation and §tudy by a social secientist would begin

, the next year, while evaluation of selected data would take plac_e in the final year.

Minor, differential and major. complaints were anticipate& in order to. establish
diagnostic criteriay which tele-diagnosis would be expected to meet miw establish

[T ‘\: » . '- A
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theyrpinimalrfveatures which telg=diagnosis would have to include in order to a:écommo-
date the approximately twenty~five percent of casewquiri’ng attentior of a physician.

Procedures were established for 24-hour coverage. Staff physicians would remain in
attendance at the Station week days during the 8-10 A.M., 4~6 P. M. periods of peak
airline passenger travel. One of these would be the Project Coordinator who would be
in direct patient attendance during the 8-10 A.M, period and, for the remainder of the
day, would be able to observe tele-diagnosis activities from his office within the medi-
cal station via TV monitors. He could check unobtrusively on the performance of the
system and the personnel using it, with patient safety the primary aim. Emergency
ward physicians at MGH would be available 24 hours a day to the Diagnostic Room and

other physicians at MGH would be on call as well. All such calls would be made via

intra-hospital telephones and would utilize the hospital's paging system for physicians.

Accuracy of diagnosis would be measured by compérative stud;és of selected patients

with known topographic or other abnormalities presented as controls or unknown ‘pa-;
tients to Diagnostic Room physicians, consultants, and/or advisors. Also stethoscopic
and other findings of both pre-selected and regular patientg',\g]rst examined via tele~
diagnosis and later re~examined by an attending physician at the medical station, would
be analyzed. Boston educational television station WBGBH provided telecommunications

consultation,™* .

A ASo'gial scientist was engaged to study patient acceptance of tele-diagnosis and to help
assess effectiveness of,the communication and information tran®missibn, consistent
with standards of professional ethics. ‘ <o )

the medical station, no gdditional professional staff was contemplated there, with the
exception of the Project! Coordinator. New staff would include the Project Coordinator
(M. D.), a Diagnostic Room Physician (subsequently a number of current staff who
rotated through the position), ,Qn Electronic Technician, and the Social Scientist.

. Because tele-diagnoéis }as'to facilitate the professional tasks already being done at"

Ongoing %oat analysis would be determined by an automatic recorder to note time of
day ard duration of each transaction on the citcuit. This would be correlated with both
nurse and physician time to permit basic.cost estimates per individual diagnostic
transaction. From data thus gathered, formulae would be evolved to aid in the building
of cost-effeétive models, | ) N

.
- -

Although the medical station operates on a fee-for-service basis, no charges for actual
tele-diagnosis transactions were to be levied until the technique became fully developed,
at which time all applicable fees, including basic visit eharges and physician consulta-
tions, plus a surcharge for use of the system would be contemplated and subjected to
Study. . . . «_./\;’ !

“

*  Microwave path survey, system design, equipment selection, negotiation with x\na.nu-'

facturers, assistance in obtaining Federal:Communication Commission licensing of
the path and freguency of the micdrowave transmission, screening of technician ap~ ..
plicants, personnel training in use of equip t, and continuing assistance with ex~-
perimental modifications and new developmeits as they evolved in actual experience
with tele-- diagnosis. v ' '

~
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In addition to contern_glated adéltion of a surcharge to basic fees, future financing was
forecast !n termsﬁf:matitutional gupport by igdustrial compensation insurance car-
riers (singe promﬁl;:@nsultation via television could reduce likelihood of hospitaliza-
tion) and By insuFancescompanies oovermg other physician consultation services. The -
carriers probably ‘would become receptive to offering coverage only when tele-diagnosis
established its bona-aﬁides. -

A comprdxensive&h‘etﬂc—list for computer analysis of specific medical information was
developecf according;to type of vigit, final diagnosis, case type, disposition, transfer,
acceptance of prescribed therapy, correlation of tele~-diagnosis with on-site diagnosis,
disagreement, patient acceptance,’ .status on final discharge, total tele-diagnosis cir-

uitry tinte, tele- osis monitoring time, tele-microscopy required, observer- ¢
p ysician‘monitoring, and intervenﬁon required.

Evaluatloﬁ of the quality of eare_wdl.i'ld be the responsibihty of the medical station and
diagnostie room physieians, Provision would be made for retrospective review, by
videotap% of diagnostic transactidns in order to identify strengths and weaknesses in
technique: It was surmised that ¢értain physic1ans might be more successful than

others in the use of tele-diagnosis techniques and that all could benefit from observing .
them ‘in action. 7 A .

. The planners insisted that transmission, scanning ‘and audio equipment be of a very
v hllzlnstand,ard of performance and reliability. They felt that nothing would be learned
f

using equipment which produced inferior pictures and sound or that would be out
of service when needed. *

B
-

s

o < [
Planning, Ongoing , ) ‘»
Growth and development of the MGH projects has been informed by an approach that
considery whole-system aspects. The interactive television process is constantly as-
sessed not.only as an information-gxchange, but also in terms of functions performed.
This has led to study of task apportionment. Costs are assessed starting from a broad
cost-accounting base and projected to systems in which telemedicine i8 an integral
component, Studies test the limits, ‘of capacity total-time equipment use and the abili-
ty of the telemedicine links to perform new taskb. When new technology is considered X
it iz categorized as having application to existing needs and services or as suggesting
new opportunities, which are in turn balanced against the system's desirable gfowth.
The systems approach has been largely fostered by the consultant CBS Labg/ratories has
made available to MGH since early in the project's operational phase.

I

When 2 new telerhedicine link with the Veterans Administration Hospital at Bedford,
Massachusetts was considered, experiegce with the existing Logan Airport link was

¥A

* It is pertinent that costs of some basic high-quality equipment, particularly that
associated with microwave transmission, have gone down duting the general in-
flationary period, due to improved manufacturing techniques. There are also good-
quality cameras, videotape recorders and other equipment available which are
better and costf Iess .than those available in 1968. )

T , T4




CHAPTER IV - ® MASSACHUSETTS GENERAL

- ) . v

C \ )
£irst taken into account. The new link would be used for teaching as well a8 tele~
consultation and.would require different methods of dealisg with proféssionais and
patients at Bedford as well as a different mix of physicians and others at MGH. How )
could the two links be integrated without sacrificing quality at either facility and with-
out disrupting the working structure between MGH and Logan? It was decided that
a new tele~consultation studio would be added at MGH for the physicians who would
consult with Bedfordge plus a tele-station at Bedford, itself. Also, common gervices
(conferences, teaching sessions, videotape viewing, etc.) would be provided to Logan
and Bedford with master switching at MGH. Sharing of administrative costs would bé
best accomplished by a central administration at MGH. itiation of a‘teaching com-
ponent would require addition of larger interactive television rooms at both MGH and ¥
Bedford, as well as providing sub-links to the teaching auditoria at Shriner Burns
Institute and at MGH. _ . - . v

N 3 .
Planning Has perhaps benefited most from the overall systems approach to egpansion
of services. By assessing what the system can do, what time is available, and what are
the needs of the larger community, a number of new services have béen initiated.

The CBS Laboratories consultant has assisted in developing cost-effective models
which allocate costs in terms of the paths that patients can be predicted to follow and
ile amount of television and non-television professional time patients are expected to
require. On the basis of these cost-effective models further logical expansion of the
telemedicine network has been projected. Flans are underway at MGH, as elsewhere,
to utilize communication satellites to facilitate a regional telemedicine network. :

’ 1

Training ¢ ' ' -

| Hierarchical organizations using telemedicine, where primaf'y care is delivered by
supervised nurse élinicians, require training of nurse clinicians to perform their
functions within protocols or standing orders and training for consultation via inter-

active television.
At Logan Airport, although nurses already were providing most of the primary care,

- it was decided to up=grade skills even further before beginning television transactions,
An Orientation Course was designed to give all medical station nurses two weeks of
specific work experience in the various intensive care units on ward and privatc medi=
cal, surgical, and neurglogy services as well as in the emergency ward and acute
respiratory care unit. An additional week of orientation 2lternated between the Logan
medical station and selected hospital patient care units depending upon the needs and

desires of the individual nurse..

Following the intensive orientation, nurses were evaluaéed on the basis of th.&;“
responses to survey forms. Upon review, the Head Nurse of the Medical Station and
the Project Coordinator scheduled further in-service educaitional‘programs for indi-
vidual nurses, as needed.* . . .

'
~

*  Nurses being re-trained as primary care practitioners today, who have little or
no previous experience in this type of setting, are exposed to much longer training
periods than were the Logan Airport nurses.
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The training for tele-diagnosis, itsel, involved physicians as well as nurses and con-
sisted of thorough familiarization with the terminology and implications in the new
check-list forms used to report transactions, and thorough familiarization with the
equipment. Initially, participants. practiced using the equipment, on-line between the
hosp1ta1 and the medical station, with no patients involved. Then for a period of several
months'all actual tele=diagnosis patient transactions were monitored by the Project Co-
ordinator, who could, by remote control, re-adjust camera views, lighting, and sound
levels. At the close of a tele-diagnosis session, he could demonstrate to participants
where they had used the equipment well or badly.

-

Im'plementation - Logan Ai:i-;?ort Medical Station
Iy

- At Logan, nurse clinicians glicit narrative histories, perform topographic physical ex-
_aminations, and do appropriate laboratory studies such as white blood counts, exami-
‘nation of peripheral blood smears, and urinalysis. They take and describe electrocar-

diograms. Because they are operating in a quasi-industrial enviromment they have ex-
perience in management of many of the minor traumas that are seen. Therefore, rela-
tively small numbers of patients with lacerations, contusions, and eye complaints are
selected by nurse clinicians for evaluation by the tele-diagnosis physicians. By con-
trast, they tend to ask for. consultation more often in cases of pains of the extremities,
chest pains. flank pains, and sore throats. This reflects the potentially more complex
differential diaghosis associated with these complaints. Although tele-diagnosis equip-
ment was selected in anticipation of the range of differential diagnosis that would be
required, no attempt has been made to equip the medical station to the extent that would
be required for a highly sophisticated series of analytical procedures.. The equipment
is capable of presenting a wide range of information.

The tele-diagnosis system is designed to reproduce closely the normal clinical situa-
tion where doctor and patient are in the same room. * The physician is seated at a desk
in the Diagnostic Room. In front of_him are two television monitors, recessed below

the desk top level. He can see the patient on either of the two monitors, or he can see
himself. A camera'placed directly in front of the physician, as close as possible to his
line of sight over the top of the televigion monitors sends his picture to the patient at
the medical station. The patient sees the physician on a large television recejver.
several feet in front.of him. "There are two cameras focused on the patjent. One, direct-
ly beneath the monitor, allows the patlent to appear to be looking almost directly at the

phys ician 4y )

Lighting in the consultation reom is normal room lighting. This requires the use of a
low-light~level television camera, which obviates the requirement of bright lighting
usually found in television stndids. The physician can control the camera into which
the patient is looxung, can pan and tilt the camera or zoom the lens for close-up views
of the face or a particular part of the body such as an injured eye or finger. The addi-
. tional camera if the airport consultation room is controlled by the nurse and this al-
lows visualization of the patient from more than one angle, It also enables viewing of

. * See rﬂp 1 and 2 in Chapter I, Although these photographs were taken at Bed~-
o < ford Hospital, 'the equipment is similar at Logan.-
- n . »
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areas not easily accessible to a camera ih a fiXed location and permits extreme close-
~ ups by the use of fixed focus lenses with lens extenders. - : .
" Auscultation is performed by means of an electronic stethoscope pOSltIOW
under direct vision of the physician. The patients' electrocardiogram, pulse rate and

wave form, respirai:ions and systolic blood pressure (via finger cap) can aiso be trans~
mitted, .

In the laboraxory of the medica.l station, a third camera is connected directly to a bi~
nocular microscope through the use of a binocular tube and dual viewing adaptef. * Four
objective lenses provide magnifications of 40X, 100X, 450X, and 1000X. Simultaneous
viewing of specimens directly through the eye-piece by the person operating the micros-
cope and by the physician via television is accomplished by fixing a camera to the other
tube of the dnal viewing adapter. )

The physician can viewy any one of the video outputs from the three medical station
cameras by pushing corresponding buttons at the control panel. He can write orders or
sign prescriptions by means of a tele~-writer which is multiplexed directly onto the
microwave transmission system.

Improvement in apparent resolution of the television pictures is accomplished by use
.of an image-enhancer. This device "speeds’ {ransitions from light to dark to light
picture elements and thus sharpens resolution. All telemedicine circuitry in the MGH
system includes image enhancement.

Audio levels are set maintained by automatic gain control in all telemedicine loca-
tions at a level which % comfortable and does not produce audio feedback.

Studies of system reliability from June, 1968 to October, 1970 produced the following

|
projections: ;
. ; . . |
Mean time before failure Mean time to |
— (at 80%, utilization) “repair l
+ Function . (Hours) (Hours)

Microwave links ’ 1755 2.2

, Video 4 460 1.7
Audio . . 1610 1.0 {
Control ' 836 0.3 |
Physiological monitoring 836 1.7 |

Total system 585 2.2

By paying close attentiop to probabilities extrapolated from the above data, mainten-
ance of the system is scheduled so as to avert problems by timely replacement ‘of parts *

3

*  See Figure 8 in Chapter L -
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and other preventive maintenance procedures. Planned down-time for maintenance of
the system is scheduled for off-hour8. Unexpected down~-time from April 1970 to June
1973 was 59 hours, 40 minutes, less than 1% of total operational time. Unexpected
down~time has been due chiefly to atmospheric conditions (e.g. lightning, low tempera~
tures causing transmission drift, very heavy rainfall, and occasional heavy snow~
flurries) or to human error (e,g. switch left in "off " position by technician on leave;
coaxial cables not re-connected after videotape recording).

- . ~ - -~

Implementation - Bzdford Veterans Administration Hospital

Professional personnel at Bedford are dealing with a different patient population and
different kinds of problems from those encountered at Logan. The hospital has an
average of 950 in~patients, many of whom are receiving long-term chronic care for
psychiatric or neurologlc disorders. Out-patients present similar disorders of lesser
severity. Many suffer from problems related to narcotics habituation acquired during
service in the Far East. All patients occasionally present somatic disease.

Problems referred for tele-consultation fall into either a g5y .hia.tric category or one
encompassing all other specialties. The professional staff deals with a wide range of
psychiatric problems and requests consultation only ir certain specialized areas.
Similarly, the staff deals with general medical problems at the secondary care level
and roguests consultation when specialists are needed, Psychiatric consultation is or-
dinarily requested by an attending staff physician, who is present during consultation,
Medical consultations are ordinarily requested by the nurse who is Acting Director of
Teleconsulm;ons, and/or another nurse iz ‘atterdance, A iarge proportion of cases

are referred to regular tele~-clinics, such as those in dermatology and speech therapy.
Groups of patients interact with appropriate professionals at regularly scheduled .
times for psychiatric therapy, drug rehabilitation, and family problems. Tele-consulta-
tions and other transactions are conducted in a large studio-type room* in the central-
ly located telemedicine suite, This room is equipped in a fashion similar to the Logan
installation, and possesses the same diagnostic facilities as the older one, pius X~-ray
viewboxes for &creening filme meade at Badford,

The Bedford tele~-consultation link has four dimensions not found at Logan:

1. A remote-control device by which patients may scc the distant physician as he is
able to see them, with zoom for close or distant views, pan and tilt. This has
proven particularly important in the treatment of psychiatric patients.

2. A switch which permits a wide angle view of the MGH tele-center in which the
distant physician is sitting. Bedford participants can see who else is in this room,
via a special camera mounted high on the wall of the tele-center, This was pro-
vided to help obviate some of the difficulties in interaction when the distant physi-
cian attends to an unseen person. .

*  Figures 1 and 2 in Chapter I}are photographs taken in this room,

]
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3. A cursor, a white, moveable electronic dot, gllowé the distant physieian to point
to or outline an area of interest on the picture being sent from Bedford, Profes-
sionals at Bedford see the cursor superimposed over the picture on a large mani-

tor, This is useful in dealing With X-rays, microscopic slides, and camera cloge-
ups which are projecting more than can be seen with unaided vision, \

4. A full-time technician, one of whose functions is to man the "nurse camera" which
is outfitted with special lens adapters to provide very large close~ups, These
close-ups are on the order of 10X, a degree of magnification not ordinarily avail-
able in face-to-face settings, and are used extensively in dermatological trans-
actions. . )

The Bedford telemedicine suite includes a large viewing room where more than tw

‘hospital personnel can screen videotapes of transactions and other teaching materi

or witness both ends of a transdction in progress, '

The MGH end of the link with Bedford is in a large room which can accommodate
many as ten participants, in order to facilitate interactions when there are mult{ple
consultants or multiple psychiatric residents, who are then able tp observe and inter~
act with a wider variety of patients than they ordinarily see at MGH. This tele-center
is equipped like the Diagnostic Room af the Logan link and it has the aforementicfied
Cursor,

L 4
’
LY

Utilization - Logan Airport Medical Station

Since its inception, more than 5, 000 telé-dlagnosis transactions have been accom -
plished, each fully documented by nurse clinicians and consultants. The number of

. transactions does not represent maximum utilization of the link, During the more

than five years in nzhich the link has been operational, the medical station has served

. Were there no physicians in attendance at the station during
peak periods, the number of patients for whom consultation would have been sought
might well have been upward of 15, 000.

The Logan tele-diagnosis and Bedford tele~consultation systems are still regarded as
experimental, Although they have met with considerable approval at MGH and else-
where, the projects remain subject to evaluation. Consequently, maximum utfization
will not be achieved until telemedicine has proven able to: meet cost-effective atan-
dards, which are not yet clearly or universally understood; deliver health care and
other services at a consistent high standard of quality; and provide access to its faci-
lities in time and place, consistent with the rights and expectations of professionals
and consumers. )

The Logan -MGH link currently is not cost-effective because it does not approach maxi-
mum utilization of the tele-consultation mode. Although records of over 5,000 televised
patient transactions and observer-evaluations of their disposition show dards
consistent with high quality care, the bulk of consultation remains in th ds of phy-
sicians in attendance at the Logan medical station, Cost-effectiveness would be a-
achieved, according to internal calculations, if attending physicians were not present,
and all consultations were handled via the telemedicine link. Access to the facility is
pot limited in any way and an early study showed a high level of patient acceptance.

- .
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The Logan-MGH telemedicine link remains in the experimental category, since a
decision has not been made to change its status to an entity where approximately 90%
of required consultations are provided via interactive television, Hesitation to
recommend or take such a decision is understandable, Telemedicine is not yet widely
understood, much less accepted by the great majority of the medical establishment.
It is regarded by most as in its infant experimental stage, at best, \and as a suspect
aberration at worst, Even mbst telemedicine practitioners regard the concept as ex-
perimental, its many apparent benefits and successes notwithstanding.

In the meantime, utlization of the Logan-MGH link has. been broadened by the inclusion
of medical and paramedical activities which involve segments of the population other
than airport employees or air travelers,

. A smdy was conducted at the Logan Station of the effects of a.irport noise on hear-
" ing in chﬂdren living nearby.

. Evaluation of learning disabilities in students from the Malden-Melrose School
System was accomplished via the telemedicine link, using expert consultants at
MGH.

« As a follow-up to the above evaluations, 385 teachers in the Malden-MeIroée
School System were instructed in ways to be on the alert for learning disabilities
in students, many of whom ‘exhibit behavior problems and are thought to be poorly
motivated or suffering from seeing or hearing loss. This mstruction utilized the
Bedford V. A, link

" A specialist from MGH has presented two courses to teachers at the Logan facility
on comnseling adolescents, .

Utilization - Bedford Veterans Administration Hospital ' -

Although consuitations may be called for at any time from Bedford, the bulk of com-
plaints from this location are treated on a regularly scheduled basis. Reference to the
MGH-Bedford sample weekly schedule (see Appendix A) indicates the scope of utiliza-
tion for consultation in medicine and psychiatry as well as therapy in psychiatric and
family problems. From July, 1969 to July, 1973 there had been 2, 641 telemedicine

transactions between Muss. General and Bedford. Between March, 1970 and May, 1973 .

the telemedicine iransactions involved 5,350 patient encounters and 6,456 staff en-
counters. These large nwmbers of encov.u?l rs reflect the many occasions where groups
of patients and members of staff are involved, either in therapy and/or consultation

as well as in educational and conference modes. The Bedforg link is further utilized,
as is the Logan link, for service to the community. Courses in health-related subjects
are taught by professionals at MGH to students of the community college at ‘Bedford
which occupies hospital buildings no longer needed for care of chronic mental patients,
In 1974, physicians at MGH are to begin a series of teaching demonstrations, using
MGH patients, for continuing education of physicians at Bedfqrd.

3290 )
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- Evaluation

g

)
<

Evaluation was made by physicians of the first 200 patient transactions from Logan as
to feasibility of arriving at reasonable disposition of cases. These evaluations reflect
not only the capacity of the telemedicine link, but also the standards of physicians
working within the context of a teaching hospital. These standards may not be universal-
1y relevant. Both the physician making the disposition via television and the physician
directly observing transactions through a one-way mirror participated in the evalpation,
In response to the question: "Was it feasible to arrive at a reasonable disposition?"

the results were:,
- 3

Telediagnosis = Direct
Physician - Observer .
Feasible - 6405% * . 96. 5%
Minor Reservations 30.0% . 1.5%
Major Reservations 4,0% - 1.0%
_Not Feasible 1.5% 1.0% ?

Disagreement as to minor reservations may reflect the telediagnosis physician's per-

gsonal feelings during transactions and the direct observer's disinterested, non-involved
state, In any event, given these minor reservatio&S, both concluded feasibility at better

Intormal evaluation of transactions has been ongoing since 1968, often utilizing the-
videotapes of those transactions. These have served as bases for discussing improve-
ment of techniques in televised practice modes. '

-

9. MOUNT SINAI-WAGNER BI-DIRECTIONAL CABLE LINK i

-

3it. Sinai-Wagner's short, 1.5 mile telemedicine link in New York City was provided
free of charge by the TelePrompTer Corporation, the local cable franchise holder.
Television and sound equipment were purchased by the project. Should there be addition-
al demand for health Bervice in Mount Sinai's service area it is conceivable that bran-
ches could be added to the now-existing cable. ’ .

The child health station at Wagner Houses serves approximately 1300 children in the
local health district, which is in a predominantly Hispanic low-income neighborhood.
City~employed physicians pay regular yisits to the clinic, but until the telemedicine
link hecame operational, referral for pediatric and other consultations presented diffi-
culties. Presence of a full-time pediatrician on-site was not warranted by the small
population served, thus consultations required going to the Mount Sinai Medical Center.
Many parents of patients were unwilling to go to the huge, unfamiliar center and very
often did not keep appointments, The telemedicine link has alleviated many of these
problems. ~ ‘

» . -119-~ . - ;
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Objectives o . .
The major objectives of this project are t{o:

' «

.  Determine whether the technology of.bi-directional cable television will be accepted
by both health providers and consumers. *

. Determine,whether or not the bi-dirgetional ﬁdeo and audio contact can be used ef-
fectively and efficiently in lieu of in~person physician/patient contact.

. Determine whether such use can be cost beneficial.

L]

Planning, Training, Implementation

Planning

Although the purpose of this cable link was to give health workers at the clinic access
to the co-directors at times when they would not normally be present, it was feared
that. with the link's establishment, the clinic's co-directors simply would not be present
at the clinic any longer. This became the case. It was then decided that emphasis would
have to be placed on two~way television's providing greater access to the co-directors,
and access to a wider variety of specialists than previously.

£ - - 3

Meetings and demonstrations of the equipment, both for professional staff and for parents
of patients concentrated on promoting the improved communication with Mount Sinai
that would be facilitated by the telemedicine link, : ;

Technical equipment was tested both for its capacity and its demands on users, prior
to the system's becoming operational. Thoughtful observation led to some changes in
use prior to operation. It was fourd thciewas a tendency to use the television consoles
from a sitting rather than a standing position which led to redesigning the eonsoles,
while casters for the console at Mount Sinai allowed it to be used at either of the co-
director's desks. The omni-directional microphones were found to pick up excessive
amounts of ambient noise, so they were réplaced with uni-directional microphones. The
25mm lens provided at the clinic would not suffice for covering staff meetings or for
close-ups of patients and was replaced by .an 18mm to 90mm zoom lens that covers both
contingencies, Several variations of lighting systems were tested in terms ol excessive
heat and light as well as esthetic considerations. ,

The Project Director had considerable prior experience in telecommunications and his
experience is reflected in maximum value-of equipment for funds cxpended, optimal
design configuration, and gssurances of maintenance by equipment dealers as 4 condi-
tion of purchase. Although the link is operational, adaptations of technology to use and
atlaptations of use to technology continue to be made within the constraints of budget and
available time. . ) : -
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1t is probably accurate to say that some training and learning occurred outside any
formal training sessions. The clini¢ staff and the clinic co-directors weré&kept in-
formed of the progress being made in bnilding the link, Some staff members attended
demonstrations of closed-ciscuit television equipment and considerations of changes
during the planning process added an informal training/ Iearning dimension,

Formal training in this project was accomplished as follows.*

“At first only the clinic co~directors and the one male community health worker were
taught how to use the system. This was done intentionally. While it was hoped that
every staff member would eventually learn how to use the gystem, the project staff did
not want the clinic staff to feel that they were being burdened with an additiopal task.
The decision was made to wait until the clinic staff asked to be instructed in ‘uging the .
system. " .
“This occurred within two weeks after the installation. One of the practical nurses on
the clinic staff complained to the associate project director that it was not fair that only
the male community health worker knew how to operate the system. She later repeated
the complaint to the project director over the cable. After some good-natured humoring,
the project director assured her that everyone who deszred to learn how to operate the
system could do so, " 0

"Shortly thereafter, a meeting with the clinic staff was held for just that purpose. The
associate project director taught the staff how to turn the system on and off, and make
simple video and audio 2djustments. Particular emphasis was placed on which adjust-
ments to make to insure their own privacy, a matter on which the munity health
workers frequently voiced concern. " .

During the early days of operation the Assooiate Project Djfector was constantly present
to insure that personnel could operate the system, As 23
the associate project d%rector was avail&b}e to helpx_,‘ -

it
1 B

Implementation -11

As originally conéeived, this link, though user-operated, did not provide for remote
control of cameras. It always has bhad considerable flexibility in the number of clinic
locations from which patient care transactions could be initiated. Remote control of

the camera at the clinfec became necessary when psychiatric consultations were begun,
in order to insure privacy of doctor-patient sessions, since without remote control
someone elge would have to be present in order to focus and adjust field of view.
Cameras and micriphones of adequate capacity plus 2 cable transmission dedicated sole-
ly to the telemedicine link insure a reasonable standard of picture and sound fidelity. ,

& .

*  Quoted from mid~-year rfeport of Contract HSM—727382, written by the principal *
investigator and project director and dated Februe.ry 8, 1973.

-
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Utilization

b |
To encourage utilization thru.zhout the clinic on an elective rather than prescrifed

_ basis, and to discover what particular problems might be generated in different clinie
locations, the camera cart at the clinic was moved from day to day, and sometimes

several times during the course of a day.

There has been much informal use of the system which participants believe has been
helpful in gaining acceptance for it. For example, when the camera cart at the clinie
is in the waiting room as it often is, mothers, recognizing one of the clinic's co~
directors on the TV screen, may.call attention to her child by holding the child up to
the camera and simply having a brief contact with the co~director at Mt. Sinai.

It has been the custom {o leave-the equipment at the clinic "on" throughout ordinary
working days. This has increased utilization but also makes it difficult if not impossible
to log every activity. When either of the<clinic co-directors is contacted informally,

_ as above, these transactions have not been logged in the past and probably will not be.
To log some transactions would require more time than the transactions themselves.

Formal use of the system enables psychiatric social workers, psychiatrists, ortho-
pedists, and social workers to handle situations at the Wagner Child Health Station
without having to take the time to travel there. l

It is observed that both children and their parents, usually the mother, are very accepting
of the telemedicine link, An interesting phenomenon has appeared in this setting, which
raises some.questions about the childrens' perceptions. For example, two children

who never spoke to the nurse co-&ﬁictor during two years of frequent face-to-face
visits at the Clinic became very tive when they saw her on television. The principal
investigator and project director speculate about what may be operative:

". The child is probably very familiar with television, and views any
occurrepce: 0D the screen as entertainment.'"

%2, A nurse 18 less threatening on television, She cannot, for instance, give
o an injection over the television!" ’ : ¢

The two principals go on, Tt would be important to determine whether, in such @ case,

the child realizes thaf] the nurse at the clinic and the nurse on the television screen are

the same person. It should be noted whether or not the child speaks to the nurse on

subsequent in-person visits at the clinic, or whether the child mainteins the distinctio

between the in-person individual and the television individual. '™ ‘ , -

“ 3
Anticipated uses .of the system have tended to operate in a manner quite consistent with
expectations, The system is used for consultation with qualified professionals at Mount
Sinai about problems arising in a primary care pediatric clinic,

*
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Lna.ni:icipated uses of the system, as in the case of most telemedicine situations, have

been added dividends. Principals of the Mount Sinai-Wagner system have begun to use

it in the training of new nurse practitioners. The camera cart can be placed with the

trainee in her examining room and her work can be observed by one or both of the co-
directors. Such sessions are conducted in 2 manner that avoids '"looking over the .
shoulder, Rather, they are regarded as opportunities to discuss practice particulaJ:s —

in terms of actual patient examination, . . . - ’
The system has been used a8 2 means of discouraging visitofs whose presgnce at the

clinfc disrupts routine, Visitors are now taken fo the co-directors' office and can ob-

serve clinic functions via the bi-directional television.

Administraﬁve matters are increasingly handled via the television link, It is often
easier to come within camera range and establish contact, than it is to go through the
hospital switchboard with a telephone call,

Perhaps because the telemedicine link is readily available at any .Joint in the ¢linic and
_because all clinic personnel are free to use it, this system appears Wbecome a,
fairly normalized and routine operational mode, even though it is stilt‘experimental.

Evaluation

The objectives of the project are essentially evaluation objectives. The project
principals note that the objectives are sequential— that one cannot be considered until
the previous objective is successfully accomplished..In order to determine whether
or not the bi-dfrectional video and audio contact can be used effectively and efficiently
(Objective #2), one must first deteimine that the technology of bi-directional cable
televigion is acceptable to both health providers and consumers (Objective #1). To
determine whether use of the bi~directional video and audio can be cost beneficial .
(Objective #3), it must have been determined that the system can be used effectively
and efficiently in lieu of in~person physician/patient comtact (Objective #23

4

Cost benefit will be evaluated in terms of: change in sf.af.f/panent ratio; lessem,pg need

for return visits; and reduced proportion of serious illness requiring mbenswe work- -
up, hospltalization and after-care. Y

At the conclusion of the project, the total clinic cost will be determined and measured

against the total number of patient visits by condition. Assuming the quality of care

will remain constant or improve, the cost per clinic visit for prévider 4ime can be

determined and compared with the year prior to installation of the cable.

Principals of this system jnote:* "The additional cost to the clinic operation will be
that of establishing and maintaining the cable link. Although this may not be cost-
effective in terms of one child health station, meaningful cost-effectiveness could be
projected to the establishment of three or more such links."

"The evaluation procedure established for the first year of operation may be extended
" to subsequent years, perhaps with modification, based upon experience. "

[ 4
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The prmcipals also feel they are su¢ceeding in making specialist consults available \\
and useful where before ther were largely unavailable, or if available at the medical

center, not sought, They note, in reference o the monthly orthopedic tele-clinics,
that:.

»

. the orthopedist does not have to use time in travel to or frem the cli
travel/waiting time for patients is less than would be involved in going
medical center; .

.  the orthopedist can screen patients for further referral to the medical center;
and ] :

14

.  after these screenings, parents are much more likely to keep referral appointments

because they have "met" the specialist when he or she examined their children via
televisions

10, NEBRASKA VETERANS ADMINISTRATION NETWCRK T

This project grew directly from the pioneering experiments in telemedicine betwéeen
_ ~University cf Nebraska Medical Center (UNMC) and Nebraska Psychiatric Institute (NPI)
R an equent links between those two institutions and Norfolk State Hospital.

Beginning in 1969 the Veterans Administration provided a grant to UNMC which has
suppprted the University's costs involved in its participation in the Nebraska V.A.
Network. Six Nebraska institutions are now interlinked by the network, The Omaha
Veterans Administration Hospital is the control point for switching among the other
"locations, which include Grand Island Veterans Administration Hospital (127 miles from
Omaha), Lincoln Veterans Administration Hospital (60 miles), University of Nebraska
Medical Center in Omaha, Nebraska Psychiatric Institute in Omaha, and Criss Institute
for Health in Omaha, which is affiliated with Creighton University School of Medicine.

v

4

Omectives ’ oo i *

Initial objectives were stated as early as 1962, when local representatives of the Omaha

Veterans Administration Hospitil (OVAH) and the Director of the Nebraska Psychiatric

Institute began their long campaign to incorporate telemedicine between the V, A, hospital

and NPI (the Department of Psychiatry) at the University of Nebraska College of Medicine,~

Those objectives were: _

. To instsll a two-way closed-circuit TV\system with video-tape recordjng 'capabilities
in order to facilitate closer collaboration between institutions.

. To integrate the Neurological and Psychiatric Services of OVAH and the Psych‘iatric,
teaching and eclinical resources of NPI for cooperative teaching, clinical services, ’
' " and resegrch progra.ms. . '

. -

J -
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. To develop and demonstrate the use of modern communicative techniques as a
* means of extending a Medical Center capability to remote institutions.

As timé has gone ‘on other objectives have been added: : - o

. To provide education for professional staffs of the VA hospitals at all levels.

. To provide consultation in psychiatry and medicine to VA hospitals which are
© remote from medical teaching centers.

. To orgdiize programs in group therapy, vocatlonal rehabilitatlon, and alcohol-
ism, therapy for VA patients.

. To provide significant educational services-to University students while they
receive training as care providers at the VA hospitals.

. To provide non-medical education for other staff,

. To provide utilization of two-way facilities for other educational programs,
utilizing the resources of the Universities as well as the VA. .

]

-

Planning, Training, Implementation

Planning

Very littl matenal has survived to tell what plans were formed between 1962 and
1969, when the Nebraska VA system became operational. It is apparent, however,
that close liaisdn was maintained through those years between the VA and Cecil
Wittson and Reba Benschoter of the Univergity of Nebraska Medical Center.

A

In December, 1969, interconnectlons between the three VA hospitals, UNMC, and
NPI were approved by the.VA,
' . 'Veterans Admimstration evaluation fo....s filed a year after the system beca_me
operational show that -

. equipment had been purchased and installed with an eye to providing video and
- audio signals of ry high quality.

",  initial operations at Omaha included transmission from two locations in the
. VA Hospital, with reception at those two locations plus six others.

. acquisition of the OVAH telemedicine facility includi.ng all hardware, connec-
tions, and installation was completed.

. initial staff at OVAH consisted of the chief of the television service and two
operating assistants. . . ) :

. percentages of time devoted to education were 68%, ‘patient care 26%, and
miscellaneous meetings 7%,
L) ) . ) R . -y
- ]:25 -
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‘ Training - ) ) )

s -t

Training was limited to the relatively few persons who operate controls and cameras
within the system. ' .

Implementation

Grand Island and Lincoln Veterans. Hospitals have one bi-directional Btudio each, as
, opposed to the two at Omaha, All locations have added flexibility for transmission i
and reception of transactions with movable carts carrying video monitors, speakers,
and videotape recorders; together with movable cameras, these facilities allow trans-
mission/reception from points in the hospitals distant from the studio Lspaces.
Color capability recently has been added to the facilities at Lincoln, The Criss Insti-
tute for Health is also equipped for color. .

-
-

Utilization N
e - . ]
Reference to the schedule (See Appendix A) will gi overview of the way in which
use is distributed throughout a typical five~day week, with activity beginning every

day at 8 a. m. and continuing until 2 to 10 p.m, It should be noted that hours which
appear unscheduled are frequently used for consultations and other activities arising
on an ad hoc basis. ) .

s

n

The following descriptions will give a somewhat fuller picture of yarious types of
gcheduled and unscheduled activity.

Interactions between Nebraska Psychiatric Institute and VA Hospitals

J . The Director of the NP] Alcoholic and Drug Abuse services along with other
therdpists and psychiatric residents conducts several therapy and consultation
activities via the system. Alcoholic patients at Omaha VAH participate in
wedekly group therapy meetings of 10-15 patients. 90-minute sessionsl.start with
videotapes of the previous meeting to allow both patients and therapists to ob-
serve their owh progress. Therapeutic sessions range from support to dynamic
psychotherapeutic insights, depending on the thera;pists' orienta{)fn.

. NPI alcoholism treatment programs with the Lincoln VAH occur i-weekly
with both individual and group therapy gessions. .

. NPI gives.individual outpatient psychotherapy to patients at Grand Island VAH. *

, Informational sessions are held with physicians at Grand Island so that they can

follow up these cases. ,
: . - .

. NPI conducted 2 series of 82 televised interviews with 27 Omaha VAH patients
in a vocational rehabilitation program. Interviews were done by counselor
interns. Later,counselors supplemented these interviews with face-to-face
meetings. - o '

~
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>
- 4

e NPI makes regular presentations on alcoholism problems to sacial workers and
' medical-dental staff at Grand Island VAH, ’ :

. NPI psy’chiatrists supervise, via TV, the psychiatric residents who are placed
at the Omaha VAH.

. ‘ NPI pre-doctoral psychology intérns in training do service at Omaha VAH and
are supervised by NPI MD's and Ph,D. 's, - ; ,

. NPI Grand Rounds are transmitted to all VAH's, as are NPI visiting 1ecturers
. in psychiatry, social work, law, nursing and communication.

Interactions between University of Nebraska Medical Center (UNMC) and VA Hospitals

.7  Junior and senior medical students from the University of Nebraska who provide
service at the Omaha VAH meet 4.times per week via telemedicine to discuss
internal medicine problems with University of Nebraska instructors., The stu-
dents study assigned material before meetings,

. Lecture geries for Junior and senior medical students assigned to Omaha VAH.,
Weekly EKG conference, DEMGO conferences (Diabetes, endocrinology, meta~
bolism, gastroenterology, oncology), CHIP conferences (Cardiolo hematology,
infectious disease, pulmonary.) - g

. Weekly hematology conferences for medical students from U. of N, and Creighton
and house staff of Omaha VAH are given by staff from University, of Nebraska,
Creighton, and VAH. (

[.

_Nurse and paramedical interaction - : a

Pe(r(ipdic conferences are held at all institutions on surgical nursing,

Nlrses at all institutions who are responsible for staff development and ad-
ministration hold monthly meetings to plan programs for nursing staff and para-
- professionals.

The nursing stafi;'r@old monthly meetiné,‘é to view and discuss training yideo-

S - o ot
T el oo s 4
S e :-,-”’*v_ N .

e

Social workers hold monthly meetings to view and discuss training video-
‘tapes,

Physical therapists and PT students from UNMC attend monthly progra.ms
. in continuing education.

Other professional interactions - TN

- Grand Island has neither a nuclear medicine specialist nor psychiatrist, and .
scans are read and psychiatric consultation is provided from Omaha VAH.

139 -127-
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. Regular aii;mstlttltion conferences discuss specific issues in pulmonary disease,

. general pathology, neuropathology, clinical pathology, surgical pathology,
general surgery, neurology, cardiovascular diseage, and medidal administra-
tion, . ' .

o The Tumor Board from all institutions meets regularly.

kd

. Clerical workers participate in a regular 10-v{eek course. to improve their
skills and discuss brief forms and medical terminology‘

.«

. - Closed-circuit TV coordinators meet monthly,
% - s .
Evaluation

. o ;

A V. A, progress repbrt of July 1972 states: '"Informal evaluation of specific usefs has
yielded positive results. Perhaps the best testimony to the effectiveness of the sys-
tem is its steadily increasing utdllzation T

In the 1972 progress report one notes that of 560 patients who had been through al-

coholic group therapy, those who had at least three months of TV therapy and been

out of the hospital at least six months, showed a 70% abstinence level. Patients com-

mented that the TV groups were one of the more positive aspects in their treatment.
<

Also, nursing staff developmetit directors found telemedicine "advantageous in reach-
ing more nurses than would have been possible with single~hospital presentations. "
They also commented on the benefits from working with persons in different institu-
tions,

Observations by supervisors of intern counselors domg vocational rehabilitation
showed that counselor-client relationships develop at least as quickly via telemedi-
cine as face-to-face. \

Finally, interns and residents have more time for patient care beoause classes and
supervisory conferences are provided where they work and they no longer need to
travel between the participating institutions., -~

’ 4 ’ . )

* In a discussion in early 1974 with Robert Shamaskin, Chief, Systems and Techrio;

. logy Division, Learning Resources Service, in the V.A. 's Dept. of Medicine and

. Surgery, he pointed out that $he V., A.'s policies on evaluation are focused on costs
and benefits of delivery and the effects on patient care. The V.A.'s huge patient
population makes possible assessment of short and“ term. effects.

e )
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11, NEW HAMPSHIRE/ VERMONT INTERACTIVE MEDICAL TELEVISION
‘NETWORK ("INTERACT'")

"Interact" is the network that has developed from the 1968 link between the Dartmouth  *
Medical Center in Hanover, N.H. and Claremont General Hospital at Claremont, ’
N.H. By October of 1972, the network included the University of Vermont

_Medical Center at Burlington and the Central Vermont Medical Center at Barre, while
links to additional institutions were imminent, since optimal utilization of resources

. required extension of the network to a wider base of secondary and primary care
institutions. This microwave network is the largest telemedicine project providing

health services to small towns and rural areas and is unique in linking resources of
two widely separated medical school hospital centers.

Objectives - - ' to

P .
This large, pioneering network has several objectives covering a wide range of medi~ -~
cal services and professional education. In establishing the first link between |,
Dartmouth and Claremont three specific objectives were identified to demonstrate:

1. The potential of interactive television and telemetry to provide continuing edu- ’
‘ cation to physicians and allied health workers;

2, The efficacy of shé.ring faculty between institutions concerned with health man~
power training; and

3. .The feasibility of providing selected health care services whicﬂ may not be
universally available. '

.

As participants gained experience, potential uses were derived from careful analysis
of needs expressed by members of the Claremont staff, community hedlth workers
and health educators from Claremont and surrounding communities, These were
matched with resources available-at the Dartmouth-Hitchcock Medical Center, with
special consideration given to existing programs. -

1. Psychiatric consultations, which had already generated ivideSprepd support;

2. Development of medical center support for a cancer clinie held regularly by _
the Claremont staff;- e

3,  On-going specialty conferences conducted daily from the medical center;

4, Coronary care conferences for nurse-to-nurse and nurse~to~physician consul~
tation, and for transmission of ECG's using rented data phones;

-

5. Emergency medical care work conferences for ambulance and other personnel
involved in emergency care; '

6e Social service conferences which could help fill a void in the_Clare{noztt aref;

o ~129 - . _
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7. Speech therapy service, previously unavailable to the Claremont community;

. . ¢ ’
8. Pharmacology course for nurse practitioners with students at the Mary
Hitcheock (Dartmouth) Hospital, Claremont Hospital and the N, H. Vocational
Technical College, Claremont, as the links become available.°

Interac:‘,'-s broader goals were developed tlirough the establishment of the newer links
from Burlington and Barre, Vt. to the older Dartmouth-Claremont link, These goals
are: .

/‘. : - ’ ’
1., To Zreate a system using technology in which community health workers may
cooperate in continuing education opportunities;

2. .To use the system to develop and establish new manpower training facilities ;
. jnd : : - _
/

. 3./ To provide new services in the community hospitél settings, ~
. :. i ‘ . b )
November, 1973, the network expanded to include the State Prison at Windsor, Vt.,
community hospitdl at Bellows Falls, Vt., and a state vocational/technical school
Claremont, N.H. Each institution brings to the netwgixzt a diffcrent population mix,
ith different needs in patient care and different contributions to the learning ex-
periences. One assumption underlying such proliferation is that health services and
training can be made available by interactive television in almost any setting where
the population needs and desires such services.

The Dartmouth co-director has made it clear that the Interact Network must become
increasingly self-supporting. Enlistment of additional network participants who have
sufficient reason to help defray costs i8 a major current goal, It is indicative of
much current experience, which goes beyond feasibility studies and experimentation
for their own sakes, when survival of a system becomes-the ultimate objective in
order to provide health services. .

Planning, Training, fmplementatioh

Planning activity is consolidated in the offices of the Directors of Research and
Operations. Broad plan guidelines were drawn in 1970 following a study by an in-
dependent research organization. The basic plans called for additiof of the new lo-
cations noted and emphasized a widening base for health services, professional and
paraprofessional training. Lack of funds, however, has made it difficult to proceed
with the plan on a priority-determined schedule. )

The master plan for potential expansion which was developed in 1970 is based on -
- these assumptions:

L)

that nationwide efforts, guidéd in paxét by comprehensive health planners and
initiatjyes in health and social services at federal and state levels, will

- str@ngthen the roles of community hospitals and other community health and
welfare services.

‘ . s
" ,
. - K
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.- that commumty instl.tutions cannot effectively expand their roles or develop
prerequisite educational programs for their sta.ffs without communication
links to larger centers.

. that projects like Interact demonstrate they can, by providing needed biomedical
communications, catalyze the small community hospital as a focus for educa-
tional and community services.

.. that there is a need, emphasized by the Carnegie Commission report, for edu-
.cational institutions to share their know-how and to develop coordinated pro-
grams in community settings. ('Area Wide Health Education Centers" or
"Community~Based Manpower Programs, '') v

.. that in many rural areas a consortium of educational institutions serving a
locus of community-based training programs would not be practical because of
necessary relocation of faculty or students. However, an effective consortium
of education institutions can be estabhshed via a biomedical communicahons .

‘ network. .

2]

. that broad expansion of medical service via television demands a level of tech-
nical reliability and of physician acceptance. The latter comes relatively slow-
. ly as controlled experiments prove that telemedicine meets exacting require-
ments. Those closely involved with the N. H./Vt. network have reaffirmed the
validity of these afssumptions, and would add:

. that communications technology needs to be adapted to medical use in ways
that optimize technological capability, and that health care professionals
need training to understand what the technology can do, go that they can aid
in the teehnology 8 design,

oo

. that professional users' insistence on developing technology only to replicate
traditional functions is counter-productive and inhibits innovations that may
. arise froni factors inherent to the medium,

. that the potentials for utilization of telemedicine at the professional/techno-
logy interface are in a pioneering stage, and will require long-range support
if they are to be realized and fairly assessed.

Training

Training is mformal consisting of suggestions on specific additional applications
relevant to the user's interest, critiques of user employment of the medium, and soli-
citation of user comments about the system's ability to do what users want it to,

C

: Mp_lementation

The Dartmouth co-director, in particular, has resisted inclusion of "canned" video-
tapes and films on the network, in orderto underline the intpractive, two~way

,
N
- » v T
.
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capability of the system and to encourage exploration of it. * He feels ﬁlat pre-

produced materials tend to be one-way communications not structured for interaction.
Consequently, educational programs as well as patient sessions are 'live, " and

learners are encouraged tg question and comment, making the experience responsive N
to their interests and needs, Exploration of the medium comes about as users, both

at the medical centers and the community hospitals, are challenged to show. rather

than merely tell what it is they vnsﬁ to convey. In showing they are forcéd to confront

the ‘system's capabilitles.

}’,'.‘

! ‘!v

4!

This system has been operated almost totally by technicians, necessitaﬁng their . :
“physical presence during most interactions, This is felt to be often counter-produc-
" tive. The presence of a technician produces some distraction. Furthermore, since _

téchnicians must turn the system on, often set up equipment, man cameras and ad-

just xmcrophones, ete., physicians tend to "think twice" before setting such activity

in motion and are reluctant to use the equipment freely. Users often must éxplain
beforehand or speak directly to the technician in order to adjust a camera view or

move to another view during a transaction, which can be time consuming. Finally,

users have so little actual contact with the equipment, their understanding of its
operation and capabilities is inhibited. However, experience with the system in the
"peychiatric/emergency mode after-hours has shown that physicians ¢an furn on the
equipment at Dartmouth and be in voice/visual contact with Claremont. They can in- .
deed use the equipment productively and not damage it. Steps are now being taken

to give users remote controls of distant cameras so a8 to be able to usg the system

with less-elaborate preparation and without reliance on technicians,

2

’;\

Acceptance of contracts from HCTD to experiment with speech therapy and dermatolo-
gy diagnosis/consuliation has led to the addition of paraprofessionals who execute
certain functions under the supervision of a distant dermatologist or professional
speech therapist. . < :

Utilization _Experience ' v

. A typical Vieek's schedule. (Appendix A) shows some of the network activities that are
concerned with the unmet needs of a predominantly rural area where distance is an
important factor in delivering health services and professional ed1ication.

An important lesson was learned from experience with the original Dartmouth-
Claremont link, It was found that the location of telemedicine facilities was important
to utilization, particularly in the initial stages, and facilities were placed where
professionals expected they would be in terms of traditional practice behavior or
status needs. But once the system had gained acceptance, tele-stations could be lo-
cated so as to take advantage of the most convenient avaﬂable space.

Informality has been an influential factor in bringing together community and teaching
hospital medical staffs. One such informal event, usually scheduled weekly, is simply

o - s

+ An exception is made, however, in regular showing of programs distributed
by the Network for Continuing Medical Education. ,
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called "Breakfast with Dr. Almy, " This brings the Chief of Medicifie at Hitchcock
Memorial Hospital together with most of the medical staff of the Claremont Hospital,
who find it a pleasant setting in which to discuss a wide range of topics of interest,
from purely practical ones to questions about the latest medical developments.

Utilization correlates fairly closely with the degree to which professionals at network
locations have come to know each other via the interactive medium and to shed what-
ever misgivings they may have felt about dealing with previously little-known or un-
known colleagues. e

The addition of three locations in Noveniber, 1973 (Rockingham Memorial Hospital,
~ Bellows Falls, Vt,, Windsor State Prison, Windsor, Vt., New Hampshire Vocational
Technical College, Claremont, New Hampshire) made Interact the largest of the
telemedicine networks in terms of number of institutions served. The reagon behind
expansion was to create wider utilization of the resources of the two medical school
teaching centers and to facilitate a new kind of teleconferencing. Both the hospital at - °
Bellows Falls and the Windsor Prison were expected to benefit from opportunities for
medical consultation and, as.in the earlier 1inks, opportunities for staff training were
anticipated at Bellows Falls. Students at the vocational technical college could enroll
in health services courses, the first of which was in pharmacy training. In addition,
two fifteen-week credit courses were offered from the vocational technical college
to thc four full-time locations and Bellows Falls. For this course, the college instruc-
tors used the permanent facility at Claremont General Hospital and the mobile van
(see below) enabled participation at Bellows Falls. The courses, which began in
February, 1974, were sign language for the Deaf and Medical Ethics. A non-health
care function was facilitated at Windsor Prison: televised meetings of the State Parole
Board, at the prison, at a telemedicine studio in the University of Vermont Medical
Center at Burlington, and at the Ceptral Vermont Medical Center in Berlin. (Berlin
is convenient to Montpelier, the capitol of Vermont, and to Barre).

The three newer locations in Interact were brought into the network on a part-time
basis. All are served by a single mobile van which carries transmission and reception
_equipment on a regular circuit of the three. On Mondays, Tuesdays, and Wednesdays,
the van is at Bellows Falls. On Monday and Wednesdgy evenings it serves the voca-
tional technical college in Claremont. On Thursdays it brings its equipment to the
Windsor State Prison. . . .

-

»x

Evaluation | ~

Principals in this system are convinced that any evaluation, which attempts to quanti-
fy a communications mode operating below optimal technological capacity and at a
fairly low level of user understanding, cannot properly be made. They believe that

the currently-popular yardsticks of cost-effectiveness and cost-benefit are impossible
"to apply in any manner that will yield useful data., On the other hand, there is subjec~
tive evidence that the system is accepted by providers and patients, teachers énd )
learners. : - :

’

» ' A, . Lo
. Speech evaluation and therapy was provided by an HCTD grant (1972-1973) to 25 chil-

dren, aged 4-11, over a period of several months. The therdpist was at the Univer- o
sity of Vermont Medical Center, in Burlington. The children were all pupils of a
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parochial school in Claremont, N.H, which provided transportation from the school
to the community hospital in Claremont. .

The experiment hypothesized that: the therapist could succeséfully ‘evaluate speech
problems as well as learning difficulties; the therapist could do significant training

. of the patignts; an aide with the patient would be both\useful and acceptable; and both
patients and their parents would accept this form of éomfact. Parents were invited to
sit in at the sessions, 80 as to gain insight and direction for working with their chil-
dren at home. Sixty-eight individual therapy skssions were conducted. In the opinjon
of the therapist, all hypotheses were satisfactorily validated.

Interviews with nine of the parents revealed: all felt the experience was as satis-

factory as an "in-person” one would have been and none felt his or her child was

intimidated in any way; one felt her child showed less shyness than would have been

I . the case in a face~to-face transaction; and if the television therapy had not been
available, four parents would have been umble to get any help, two would have tried

" to help the child themselves, two were prepared to seek professional help elsewhere,
and one didn't know what she would have done. ° ’

At the beginning of the 1973~1974 school year, the Claremont public school system,
which had closely observed the speech project,' committed its entire current budget
for speech therapy ($2, 000) to this mode. The network accepted the commitment, al-
though the service will cost more than the schools® contribution. , ’
Dermatology clinics were also provided bythe 1972-1973 HCTD grant. In this case
color television equipment was utilized, The demonstration experiment was approached
in phases. While the dermatologist was gaiping some experience with the felevision
equipment, she held some tele~clinics at Claremont Hospital, first seeing the patients
from another room on television, then in person to verify and confirm her diagnoses.
During this time she was also training a Médex to work as an aide in dermatology. The
dermatologist used both color and black-and-white television during this first phase.
When the eXperiment moved into its Claremont~to~Dartmouth phase, * the Medex :
stayed at Claremont, presenting patients and performing whatever tasks were required
by the dermatologist. " ‘

-

' 3
This experiment sought to answer the questions:

. Could the dermatologist successfully control diagnostic/therapy sessions_via the
interactive medium ? :

., Would lesions be sufficiently discernible?

~

M

+ 125 different patients were observed inR58 indiv.ldual sessions during 31 clinics
held over a period of ten months. Patiebts ranged in age from 4 months to 89
years (Mean 36); 83 female, 42 male. 114 of the patients were referred by phy~"
sicians (GPs-78, Internists-15, -other Specialists-21,)

e
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. Did color television enhance the sessions ? ' - .

o  Would patients accept a) thé presence of the ﬂlysmian on TV and b) the presence
{" of the paraprofessional on-site ? w

1
+

During the experiment, the dermatologist graded the ﬁrst three questions above ona
scale from 1 to 5 (5 most positive) and her scores averaged well toward the high end
for all three questions during the whole period. She féit that color made diagnosis
easier and faster and less stressful, although not necessarily more accurate than
black-and-white. The dermatologist was highly satisfied with the system. )

¥

In response to acceptance of physician-by-television and the presence of the Medex,

all 37 patients queried were positive, with most rating acceptance at the top of the

scale. .

Further questioned_as to what they would have done about their skin problelms"fra\d not

the opportunity presented itself to be seen over television, a third would have traveled

the 30 miles to see a dermatologist at Dartmouth, a third would have consulted thBlr
farmly physicians, ‘and 2 third would have done notbing

Claremont Hospital has agreed to support the Medex.and to handle all adrmnistratlve

details in connection with an ongoing regular dermatology telemedicine clinic, but

support for consultant fees and overhead must come from some other source. -

! [N

e <L
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12. RURAL HEALTH ASSOCIATES: INTERACTIVE MEbICALMCROWAVE‘? -
TELEVISION !

YW Fd
-

P

Rural Health Associates, a private group medical practice, was the first medic

care organization to include interactive television commumcations a3 an integral .
aspect of the organization at the time of its founding. ’I‘he group is based on Farming-
ton, Maine, adjacent to Franklin County Memorial Hospital, a well-equipped 50-bed
general community facility. Ambulatory~care satellits clinics in pangeley (40 miles
north) and Kingfield (20 miles north) are lipked to Farmington by /microwave trans‘”
mission. A third satellite clinic at Jay-Livermore Falls (20 milés to the south of
Farmington) was not a part of the television system at time of writing, thus two plfy-
gicians are required to be there full-time, .

‘.-

In aiming to deliver comprehensive health care to the area, this group views its .
communication capacity as indispensable. Two-way telecommunication is used no
only for patient care, but for the wide range of communications which all membe s of
the group reat’lire in order to perform as a single functioning unit,

DZX 1y

One of the group's founders, ‘Dr. David Dixon, feels the group would have an e
different gharacter without interactive television. "We would be just four sep
isolated clinics, " he says. “But with the television we are able to stay in cIose contact. "

; - 135 - v
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The full-time staffs at Rangeley and Kingfield satellite clinics consist of nurse as-_
gsociates and medexes, and physician co'nsultation is supplied via telev‘ision most of
the time. Many of the group’s members do rotate through these clinics but only one-

half day a week, - ‘-

ébj ectives

. To make ambulatory care available in & rural area whére such service was mini-
mal to non-existent,

To gfivé pmféssional health care providers the support they need to be able to
live and function in rural areas at a distance from.major medical centers.

To provide sufficient coverage so that health care professionals can afford the
time to engage in cohtinuing education, to develop and broaden their special areas
of professional interest and to "‘catch up" on the residue of health problems so
that some attention can be paid to preventive care.

A

Planning, Training, Implementation

Planning

Almost one quarter of the 30,000 people living in West Central Maine must get along
on incomes below the poverty level, and more than half live in families with incomes
of less than $5,000 a year. Against this dismal economic backgropnd, Rural Health

Associates obtained grants from the Office of Economic Opportunity of approximately

_two million dollars (July 1, 1971-April, 1974) as start-up funding to provide medical

and dental services to these people. For the poor in the area, Rural Health Associ-
ates is a prepaid Health Maintenance Organization (HMO) which OEO underwrites at
a cost of about $150 per patient per year. RHA performs fee-for-service for patients
who can pay the modest fees of $7.00 for the first visit and $5.00 for subsequent
visits. - . )

Prior to the advent of Rural Health Associates, Franklin County Memonial Hospital
had no outpatient clinics except one for preschool children and one in family planning.
The area's physician-population ratio was nearly 1:2,000. There was one dentist for
every 3, 675 people. Agcording to RHA's Medical Director, '"The large patient popu-
lation wasn't even getting much crisis care. The care of the others was sometimes
uncodrdinated and spasmodic, spread among different doctors wito might or might not
communicate, so the patients could be undertreated or overtreated. And you can't o
any preventive medicine when you're bombarded by people who are sick. "* ‘\

This group practice attempted to develgp.a model which can be used elsewhere to
meet the needs both of patients and of health\professionals in rural areas.

* " David Dixon, quoted from Hospital Practice, October, 1973, p. 175. "
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To insure that RHA is truly responsive to community needs, its activities were
planned with an advisory group which consisted of approximately 25 members, more
than 50% of whom were consumers. Many of the consumer members of the advisory
group had been picked by the low~-income advisory committees of other programs
within the county. ! ‘ ‘

P4

Assumptions on which initial telecormunications planning was based included:
.. - That the basi¢ use for the system Qwouid be for patient care.

L
.  That the largest number of cons ‘would be in trauma and accident situations
as well as backing up the family ntrse aBsociates in medical areas. )

. That one use for the telecommunications links would be o reassure the patients
that they were indeed being seen by competent and qualified health care providers.

RHA's executive director had been head of the Franklin County Community Action
Council and is thoroughly conversant with community needs and citizen demands.

The medexes (ex-military corpsmen), the family nurse associates and the pediatric
nurse associates have received considerable training. As indicated above, several of
the physicians in the group have taken the opportunity to expand on their areas of
special interest so as to be able to make significant contributions to the group prac-
tice. However, very little training has been given on the use of television for health
care communications purposes. Approximately one hour per person has been devoted
to instruction in the use of the equipment.

The switching panel at Farmington is rather compiicated, ‘although very simplified
instructions are made available as to which buttons should be pushed——and in what
sequence— in order to establish communication with either of the two satellite \

clinics. . - : ' A

. -

Implementaiﬁon

Although this group has been in existence only since 1971, its staff‘has grown to
more than 60 people, including 6 family physicians, 2 internists, a general surgeon,
a pediatrician, 2 dentists, 2 medexes, 3 nurses who are physicians' assistants,
seven family health workers, a social worker, a health educator, and other sqpport-’ -

ing personnel,- ) . L=

Interaction can be facilitgted between any two ‘points in the system, but must come
through the central switching point at Farmington, The main facility at Farmington
includes two studio-~type cameras, lights, micropRones, and monitors, sufficient
to serve a large group of people as when grand rounds, medical conferences, or
large teaching sessions are cgnducted from the Farmington facility.

e 1 .
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At gach of the Kingfield and Rangeley satellite clinics, there is one large studio-type |
camera with 10:1 zoom lens, appropriate microphones, 19" television monitor,. and
lighting equipment. Both satellite clinics are equipped to make X-rays and ECG's.
These are readily transmitted via the system. There is one video cassette Tecorder
in the Farmington facility to be used for monitoring or training puz;poses. '
Thermo-electnc generators at two mountain~top relay stations (Mt, Blue and Saddle-
back) provide current for operation of these relays much more economically than
would have been the case if power lines had been installed. In the long run, these
independent power generators may prove to be more reliable than long power lines
which are subject to damage by weather in the region.

; Utilization 2 . ]
Although assumptions had been made that most use of the telemedicine system would
be for patient care, there had also been an overriding policy: that it was to be.used
for any kind of communication whatsoever that the users felt important, This "use for
everything" policy probably has been responsible for the very wide utilization that is
recorded by the principals of this system, Any provider feels justified and secure in
asking the opinion or guidance of any colleague on any matter involving patient care.
In addition administrative personnel use the system to check on supplies, prescrip~-

"Wres, ete,

A minor modification which allows the system, when not in use for a visual trans-
action, to be used in a "voice only" mode running to several points in the Farmington
Clinic as well as points at Rangeley and Kingfield can substitute for the long distance
telephone. It is estimated that $1,200 to $1,500 per month in telephone tolls can be

. ) eliminated by using the audio capability of the system.

-

! Programs in patient health education were not projected at the time the system was b
planned. Yet.two separate series of programs on dietary regimens (salt-free, and
diabetic) are being given in three sessions each. The first two sessions of each series

—are given a week apart. The third gession is.given a month later, so that patient=
participants can have some experience in trying to "live with'' the dietary restrictions
involved. The third session is open-ended so that it can respond to the experience
generated by patients themselveso .-

Medical meetings and medical grand rounds are held on a regular basis and enable
~ physicians and other professionals not members of the RHA group to participate.

[}

The most str adva.ntage of the telemefdicine system for this group is' the way it
has brought together physicians and other caring personnel. In the absence of face-to-
face contact, the telemedicine system has certiffed to the members of the group that
they do indeed belong to an organization of indﬁ;iduals with whom they are in constant
contact. . 3

“w
'

. Considerable future utilizations are planned. ollaboration with the University of

Maine Dietary Department will produce further programs for patients on nutrition,
wéight reduction, and the use of commodity foods, The RHA system hopes to estab- .

#
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lish links with major medical centers in Portland, Maine and in Boston, so that
., these rural doctors will be able to obtain consultation from medical center specialists.

. Evaluation %
In the most general way, this system will try to develop some measure of the cost
effectiveness of the telemedicine links. It is seen, however, by the principals of the
group that many questions must be taken into acco&st: Were dispositions arrived at
more quickly ? Was transportation saved for the patient? For the physician? Was the
quality of care as good as or better than what the. patient would have received had no
telemedicine link been available ? , N i

. - .-i abs?

&

13, UNIVERSITY OF NEBRASKA SLOW SCAN RADIOLOGY PROJECT

Théfennie M. Melham Memorial Medical Center in Broken Bow does not have
. a staff radiologist. Two consulting radiologists in Kearney, Nebraska currently

provide service to Broken Bow, by reading X-rays mailed to,them daily. Tura-
around time is about 4 days. \ J .

-

This slgw‘-ﬁcan project is aimed at providing an on~demand asséssment of X=-rays
transmittéd from' Broken Bow,by a radiologist at the University of Nebrasgka

. Medical Center. * If this project is successful, it will indicate a very inexpensive
way to provide consultation when requirements dre limited to a consideration of the
patient's history and examination of static visual information. Roentgenograms,
as ottier "still" pictures, obviously do not have a time/motion component. They ¢an
be transmitted in different times, the only requirement being that the amount of ’
information be sufficient. ’ <L )

Technology suchr as slow-scan video, used here, is importdnt in its own right, but
also as an adjunct to other transmission modes, particulariy when available band-
widths become crowded. Because standard trahsmission of video in real~time re-
', quires approximately 4.5 MHz of bandwidth, it follows that pictures of comparable
- quality transmitted on narrower bandwidths require more time for the full picture
to be sent. The system used in this project requires approximately 90 seconds to
transmit all picture information (525 video scanning lines), but it utilizes ordinary
voice~grade telephone wires (Bandwidth: 3 KHz) to do so. Long-distance rates
between Omaha and Broken Bow, 250 miles awhy, are $2.00 for six minutes, enough

¢ time to send four pictures, in this cage high-quality X-ray films. . .

' a ¥ N

Normally, UNMC has a radiologist on-gite five days a week for sixteen hours a
day, and weekends for eighit hours a day. A number of staff radiologists are on
call for emergencies dt.all times. , :

f / ’ . .
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Objectives ‘

K. ,
The objectives in this project are: °

. To evaluate the feasibility and desirability of' remote transmission of radio-
graphic images in the daily practice of medicine in urban and rural settings.

. To evaluate the comparative accuracy of radiographic interpretations between
family physicians and radiologists utilizing standard film images, 48 compared
to the radiologists' diagnostic evaluation of electronically transmitted images.

- To acquire information concerning system reliability and cost as they relate to
eaith care delivery, particularly in remote and rural settings. N ‘

’ D

Pla.nni.ng, Training, Implementation

Planning

Since the project is designed to evaluate electronicaily mediated medical communi-
cation of the most complex medical image requiring analysis, the standard radio~
graph, reference is made in the funding proposal to recommendatiogs of the Nebras-
ka Health Program report "to establish guidelines for future medical communication
needs and to evaluate feagibility, legality and acceptability of threse techniques in the
practice of medicine," The prqposal further states, '"An effort will be made to
establish the patient cost/benefit ratio and the effect of more rapid diagnosis on pa-
tient well-being and total patient in-hospita.l time. "

Much of the planning effort has gone into constructing evaluation methods which are
describedbelow. -

Training -

ghe technology neguires no more than a few minutes to learn to operateo Further-
more, the user c¢an requcst, via teiephone, a closer view of any point in the picture
,P y referring to a.standard gnd similar to that used in road maps, which is located
at the edges of the television screen. The receiver reads the coordinates to the dis-
‘tant sender whose«monitor is equipped with a similar grid.

e
=
—_—

!
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A
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Implementation =
There is a slowescan transmitter in the radiolc}gy department at Broken Bow (current
cost: $2,000~$5, 000) and a slow-scan receiver/video disc in the radiology depart-
ment at UNMC @gitrrent cost: $10,000-$12,000). Transmission is by standard tele-
phone lines, usihg tone-producing and tone-decoding devices attached to ordinary

telephone instruments. Gosts of this type of technology are expected to‘be consider-

ably reduced within the next few years.

LT e
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As soon as an image transmission is comple_tiéd it can be viewed on a television
screen at UNMC's radiology department. Requests for re-transmission or for
magnification to 156X of an area can be made immediately, or after viewing a related
geries. - -

Pictures of the X-rays are received on a video disc recorder, which will record and
retain 5 television images as long as they are wanted. New images can be recorded

.immediately, erasing the old ones as they are put on the disc. One can "play" thg
disc as long as one wishes. (A similar but more sophisticated device is used for the
"instant replays" in television sports.) o ‘

w

\ Utilization - . : .
Utilization hegan two weeks prior to this report's deadline. Radiologists at UNMC
were, in fact, just becoming familiar with the equipment, when a primary care
physician at Broken Bow requested confirmation of gall bladder disease in a male
patient. "Case #1 was a 53 year old rancher who presented with painjess jaundice.
The bilirubin was 4.0 mgs.with a high level of indirect bilirubin indicating obstruc-
tive jaundice.. The normal bilirubin range is 1.0 mgs. or less. An oral cholecysto-
gram was Performed and the physician thought that he had observed filling of the
gallbladder and a density in the region of the right upper quadrant was interpreted
as being a probable stone in the common duct. The [UNMC] radiologist in consultation
no% that the density being observed was indeed the kidney and not the opacified
galibladder and that the radiodensity in the right upper quadrant was some of the

contrast material which had not been absorbed from the region of the small bowel.

This led to a prompt [less than 25 minutes] diagnosis of catcinoma of the pancreas

or carcinoma of the ampulla of vater, and the patient wag spared an exploratory

laparotomy for removal of 2 common duct stone. ' The patient was transferred to

a larger hospital in Kearney, Nebraska where the surgeon resected a2 5 cm. carci~

noma of the head of the pancreas and performed "a cholecystojejunostomy. .. to

provide decompression of the obstructed duct system. " Patient is now receiving

chemotherapy on an out-patient basisy

1

"Case #2 was a patient who fell and sustained an injury td the pelvis. It was difficult
iv observe a fracture on the original X-ray in the fegiop of the left hip. Howeve®,
due to the wider density range of the image in the.transmitted form, it was apparent
\_ to the radiologist at the University of Nebraska Medical Center that there was a
fracture of the left hip with maintenance of good anatomic position. In addition there
was a fracture of the pubic ramus and ischium which were net visible on the original
X-ray until th'ey had been noted on the TV transmitted image. "** g

"Cage 3 was a patient in the early 30's who' had been involved in an automobile
accident and had sustained severe trauma to the rib cage and a fracture of the
left humerus, These fractures were quite obvious to the family physician

* William J, Wilson, ‘M.D,, Project Director. Personal Communikation,
wmd . ) |
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and the patient was being treated in the hospital fo,r these injuries. Subsequently the
patient developed respiratory distress and the X-ray made was interpreted

pleural effusion and/or bleeding into the left hemithorax, The transmitted e was
observed and it was easy to determine that there was mediastinal shift towayd the
left hemithorax indicating that the cause of the opacity in the left chest was not
pleural fluid or bleeding into the pleural space, but collapse of the lung due to a
mucous plug in the bronchus, The patient wag spared an unnecessary thoracentesis
(needle tap of the chest) and aspiration of the trachea resulted in clearing of .the
mucous plug and restoration of the left lung to normal function. " -

Radiologists at UNMC have observed that experience fends to increase confidence in
the ability to use this medium for diagnosis. Thus far'there have been no incidents
of traﬂsmission failure,

»

Evaluation y - '
.‘ —cnl/

_Evaluations are being made on accuracy of diagnosis and quality of the transmitted

image. The basic evaluative method is: .

. Each film is subjected to four independent re 8 by the primary care physi-,
cian, who reads the film at once; a radiologist at UNMC from the slow-scan
transmission picture or the same day the film is madé; one of the consulting
(Kearney) radiologists from the original film, as soon as feasible; and a second
radiologist at UNMC at 4 later date. ;

. All readers are given history, comp'%ame’;etc. “

« Randomly mixed with current X-nys are 200 films from sources other than’
UNMC, Broken Bow, or Kearney, all of which are cases with proven diagnoses.
These a.ré given to participants in all four groyps at random, directly or via the
electronic transmission. The hintory and complaint are given in the same
faghion as for current films. Diagnostic and quality-of-image forms are complet~-
ed as for current films."

. The total number of observers will be limited to a stable group of twenty.
. The number of films in this evaluation will be approximately 400 per month.

\ -

. Concurrent with evaluation of radiographs, studies will be made on other types of o

images: ECG's, printed page information, blood smears, photomicrographs, patient
topogtaphy features (skin lesions, selected‘ocular and oral cavity pathology). These
latter demonstrations will be educational in nature, non-diagnostic, and designed to,
test the system for quality of image of other than radiographic data. .

- s,
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CHAPTER IV« . " JACKSONVILLE (FLORIDA)

14, JACKSONVILLE (FLORIDA) TELEMEDICINE NETWORK

\ ‘ Y
This project began operations in March, 1974. It is administered by the Jackson-
ville Experimental Health Delivery System, Inc., a non-profit corporation whose
principal operating officers are James T. McGibony, M.D., Director, and Edward
H. .Stansel, Deputy Director. ' i

Jacksonville is an unusual municipality in that it comprises an entire county. There-
fore Jacksonville's population of more than a half-million lives in over 800 square
miles of territory ranging from urban to rural. Population densities vary consider-
ably. A number of former small towns are included in the present city and inter-
vening areas among them remain undeveloped. Land transportation routes are not
only long but circuitous because of the river and estuaries which everywhere com-
pete with dry land.

It is estimated that nearly 24% of Jacksonville's population is medically indigent.

Because of the numbers for whom the city must provide care and the dispersal of
those numbers throughout an enormous land labyrinth, Jacksonville has elected to
explore telemedicine. - ; . : '

’
- - . PR N - 4 s - s E- 3

Initially, three former public healﬁth clinics operating part-time have been converted
to full-time community primary care clinics. These three clinics are 8,5, 8.0 and
5.5. miles from University Hospital, Jacksonville, the gource of teleconsultation for
clinic health professionals. Microwave links, as well as camera, sound, and control
equipment have been provided by a grant of $109,268 from the Bureau of Experiment-
al Health Services Delivery Systems (DHEW). An Alcoholic Rehabilitation Center,
4.5 miles from the hospital, has been added to the Network with funding of $30, 000
from the State of Florida, Division of Mental Health. Personnel to staff all four
locations have been provided by the Consolidated City of 'Jacksonv?.le.

The Network's basic objective for the three health clinics is to make primary care
more accessible to the medically indigent. The objective for the Alcoholic Rehabili-
tation Center is to provide medical supervision of personnel caring for in-patients.

¥ .
Services provided, other than primary care and medical supervisiez are to include:
family planning program, expanded pre-natal clinics, expanded stroke prevention
and screening program, school health services, mental health education and consul-
tation, urinalyses, sickle-cell anemia testing and immunizations.

The Jacksonville Telemedicine Network became operational March 28, 1974,
# . s
)
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CHAPTER rv\\ MIAMI-DADE COUNTY

15. MIAMI-DADE COUNTY (FLORIDA) CORRECTIONAL INSTITUTIONS
TELEMEDICINE PROJECT

H

]

This project aims to explore and rigorously evaluate the provision of health services
to inmates at the three short-term correctional facilities in Dade County Florida,
by the Department of Medicine of Jackson Memorial Hgspital, Miami. Two of the
princi have staff positions at the hospital and/or teaching responsibilities at the
University\of Miami School of Medicine, Jay Sanders, M.D,, is Chief of Medicine
at Jackson Memborial Hospital, C. W. Nordwall is the Director of the Metro Dade
County Department of Hospitals and the Executive Director of Jackson Memorial
Hospital. Westinghouse Health Systems Division is the program management agent
for the University, which is the prime grantee; Westinghouse is also responsible for
design, installation and maintenance of the telecommunications system; Louis '
. Sasmor, Ph,D., the third principal, is the onsite Westinghouse Project Manager.

The problems of adequate health care for inmates of detention facilities are com-

pounded by: populations of insufficient size to merit the maintenance of full-time

gtaffs of profesgionals ig,many requisite.specjalties; ppsts and security.risks in the -
transfer of inmates to hospital facilities; the difficulty of integrating inmate care

within a large multisource health care delivery system; variability of care provided

by hospital nurses; lack of continuity of care, and adequate medical records; and

t probably, the psychological, social, political influences in the prison environment,

on both the inmates and the health care providers. )

A well-reasoned approach was proposed by the principals: (1) upgrade the existing
system to an improved "baseline" system through nurse practitioner training, intro-
duction of systematic record-keeping and history-taking procedures, and provision
of 24-hour emergency telephone consultation; (2) establish telecommunication links;
(3) randomly divide patients so half receive care by telemedicine; and (4) evaluate
system performance and attifudes as between the baseline and telemedicine cohorts.

The National Seigzce Foundation has granted $906,000 plus cost sharing contributions
of $299, 000 by the principals to the University and its subcontractors (Dade County
and Westinghouse Health Systems) to operate this project for a period of 27 months, *

The upgrading phase began July 1, 1973, the improved baseline system began opera-
tions January 1, 1974, and telemedicine operations were to commence July 1, 1974.

The Main Jail, a maximum security facility three hlocks from Jackson Memorial
Hospital, houses 600 men, It will provide black and white broadband communication
via microwave to the hospital by means of a fixed and a mobile camera, as well as
electronic stethoscope, ECG telemetry, and facgimile transmission. The Worien's
Détention Center, one mile from the hospital, houses 125 women. In addition to T
facilities of the type at the Main Jail, it will provide slow-scan color television pic-
tures via telephone lines. The Stockade, a minimum security facility 12 miles from
i - < o - e - -
*  Six months upgrading the existing system to the improved baseline system, six
months of operating the baseline system, one year of telemedicine operations,
and three months of documentation. .

-2 o
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‘ CHAPTER IV OHIO VALLEY MICROWAVE SYSTEM

14

the hospital, houses up to 650 men, It will brovide slow-scan black and white pic-
tures, ECG telemetry, electronic stethoscope, and facsimile transmission via tele-
phone lines. . .

All facilities will provide full audio, and all are equipped with television monitors
to view their own outputs. The Main Jail and Women's Detention Center will have
television monitors on which the remote consultant can be viewed by those at the
penal facilities. . ' . .

Results of future evaluations of this experiment may be useful for similar short-
term detention facilities and some results will be applicable to long-term facilities.
Appiication of results to open populations may be limited, but some analogies may
be drawn in the case of rural populations served by a single health system. The
development of rigorous, parametric cost benefit analysis is aimed at transferability
to a much wider population than prisons. ’

7\
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16. OHIO VALLEY MEDICAL MICROWAVE TELEVISION SYSTEM

.-
-
r

This network is a unit organized under the authority of the Ohio Educational
Television Network Commission in cooperation with the Ohio Valley Health Services
Foundation. Its Project Director is A, Edward Foote, The Chairman of the Ohio
ETV Network Commissiort (and Director of Telecommunications at Ohio State
University) is Richard B. Hull, Dave L. Fornshell is Executive Director of the
Ohio ETV Network Commission. * Principals' offices are in Columbus, Ohio.

(o -

. Studies and planning have been underway since 1969 ior improvement of Health
services in the seven southeastern counties which constitute Ohio's Appalachian
region. Mental health and retardation and speech pathology were identified as
endemic, and there was generally a substandard level of health care. It was decided
at an early stage that a microwave telemedicine network would be best utilized in
support of the region's isolated and overworked professionals. Consequently, the
highest service priority is consultation to be available from specialists in all cate-
gories. Next highest priorities are continuing education and in-gervice training for
physicians and nurses, respectively; other allied health professionals will receive
educational support; evaluation and therapy in mental health and speech problems
will be provided. _ ’

A number of tests of various service functiohs have been conducted since 1969, to
determine feasibility and relevance of their content and delivery methods.

®° -

*  Reports from 1970 to date fnake it clear that this project received its impetus
- and continuing support from Jack E. Farrington, Executive Director of the
Ohio Valley Health Services Foundation, in Athens, Ohio, and that William
Allen, Jr., an Athens physician, has been another influential guide and.
supporter. ]
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The consulting tele-center is the Ohio State University College of Medicine in
Columbus. Initially, there will be microwave links to O'Blenes8 Memorial Hospital
in Athens, the Athens Mental Health Center, and the Holzer Medical Center in
Gallipolis, Additional links to the Nelsonville Children's Center and the Vinton
County Satellite Health Center at McArthur are contemplated. This network will
utilize full color tel ions

Support in the amount of $669, 000 has been provided by the Appalachian Regional
Commission, for the basic network and equipment, This was matched with $135,000
from the Ohio ETV Network Commission. The Ohio Department of Mental Health

and Mental Retardation has pledged $107, 000 to add the Nelsonville Children's Center
to the network. Supplemental funds ¢f $30,471 havc bcea received from the Appa-
lachian Regional Commissmn.

The Ohio Valley Medical Microwave Television System's date for beginning operations
has been pushed back as a result of changes in design (to insure compatibility with

. the Southeastern Ohio emergency, medical service; to improve technical character= -

Y {gtics of the Athens component; to reevaluate control capacity and switching configura-
tion in light of addition of the Nelsonville facility). Delays have resulted from the
need to clarify contract language; however, a petition to deny microwave licensing,
filed by the American Petroleum Institute with the FCC, has recently been resolved.
Finally, construction of two microwave antennas was delayed because the building on
which they were to be situated had not been completed. Start of operations at earliest
estima:l:e was June 1, 1974

-

-

K

17. PUERTO RICO TELEMEDICINE PROJECT

Planning for this project was done by the Institute of Social Technology in San Juan,
Puerto Rico, as representative of the Department of Health, Commonwealth of
Puerto Rico. The principal coordinator is Luis Rivas Calder6n, the project's
engineer in charge of technical planmng and implementation.

The health system in Puerto Rico is based on a regional concept. The igland is
divided into three health regions, with the San Juan University Hospital receiving
research cases from the regional hospitals. The Ponce District Hospital, Regional
Hospital for the Southern Health Region, where this project is located, is a 615-bed
general hospital, staffed with 73 specialists, 45 of them fu]l-time, and 5 full-time
generalists, 11 interns and 31 residentss

Puerto Rico's Southern JHealth Region serves over 500, 000 people. The physician-
patient ratio outside the major city of Ponce averages 1/4500 and more than 70%
of the region's population receives care through public institutions. During 1972,
the patient days in hospiial per 1, 000 population throughout the region was 550.

The problems ofhealth delivery in rural Puerto Rico are compounded by: the phy_si-
cian and specialiBt patient ratio; rugged terrain and underdeveloped highways;

¢
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CHAPTER IV PUERTO RICO TELEMED&CINE PROJECT
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- a high rate of traffic accidents and other emergencies which strains emergency ward
and emergency vehicles capacity.

At an early stage, the planners of this project anticipated a problem which most
telemedicine planners, often to their later dismay, have either ignored or avoided—
the acceptance of the telemedicine concept by the professionals for whose use it is
intended. A survey of prospective users of the Puerto Rico Telemedicine Project
showed that those who were most involved in planning are most likely to use tele-
medicine, those least involved tend to lose interest in it; specialists are least likely
users unless, one assumes, they are involved in planning; and those who are to be
served are more likely to use the telemedicine facility than those who provide *
service. * System design has been oricuted toward the use of the system by the
medicai staff, as an integral part of their functions. ’
The anticipated main uses for telemedicine in the Southern Health Region of Puerto
_Rico, ipclude; consultation for emergency=services and primary health care Helivery; =~
inter-staff consultation; education and in~service training of physicians and para-
medical personnel at participating institutions; interhospital conferences; analyses
of X-rays, ECG's and other tests; patient education and other communication system
uses on a time-available basis. )

Objectives and goals further include: diminishing the number of incorrect referrals
* from other hospitals in the region to the Ponce District Hospital; decreasing time

in which medical services are delivered to rural areas; increasing use of para~  ,-

medical resoyrces, especially when physicians are unavailable; increasing the num-
, ber of medical services available outside Ponce; and decreasing the sense of isola-

tion of physicians working in small towns and/or in sub-regional facilities.

The first major phase of the project will connect Ponce's Regional Hospital with
Guayama's Area Hospital, a 62-bed municipal hospital with a staff of 13 full-time

~ physicians, including 8 specialists. The Guayama area Hospital, located in a city
of 37,000 habitants, serves a population of about 90,000 people, including three
smaller towns, whose Health Centers refer cases to Guayama. During 1972, the
Guayama Hospital registered 52,000 outpatient visits and admitted approximately
2,900 inpatients with an average stay of 7 days per patient. '

"~

*  This question was put to prospective users several times at varying intervals
during the planning phase: "When the telemedicine project has been initiated,
do you think you will'use the system?" (choose one): everyday (5 points);
frequently (4); from time to time (3); hardly ever (2); never (1). oo

Preliminary survey results indicated:

1) People who have the oppoftunity to participate in all planning decisions tend
to rate themselves as high frequency users (3-5). The rate of anticipated use
increases proportionately with the amount of involvement of the participant in

planning, .

o~ ;—‘,:%
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CHAPTER IV PUERTO RICO TELEMEDICINE PROJECT

The interconnection is to be via microwave. Guayama is 35 air miles from Ponce,
approximately 70 minutes by road during normal conditions. Microwave relay
between the towns is located at Salinas Hospital in thé Guayama service area but
located midway between Ponce and Guayama.

One video channel from Guayama to Ponce is a 10 MHz bandwidth, which will'permit

video of superior resolution (around 750 horizontal lines). Another video channel

from Guayama to Ponce is a standard broadcast channel. Thirteen additional chan-

nels will provide for voice transmission, stethoscopy, EEG's, ECG's,vital gigns,

telewriter, camera remote controls, hospital switchboard interconnection, fault

alarm, and system testing. C e

From Ponce to Guayama there will be one standard resolution video channel, and

seven channels for voice, remote controls, telewriter, hospital switchboard inter- “x
connection, fault alarm, and system testing.

Equipment will include black and white video (with provisions for color video ex-
pansion), sound, the facilities implicit in the transmission capabilities listed, a
video pointer at Ponce, a special effects generator to provide split screen trans-
mission of two camera images simultaneously at Guayama, and close-up adapters
for the zoom lenses. Camera-monitor carts will provide tranbmission capability
from other locations in addition to the tele-centers at each hospital,

Funds of approximately $550,000 have been provided by the govemment of the
Commonwealth of Puerto Rico for equipment and additional personnel. :

2) The anticipated use rate is inversely proportional to training and experience
of the participant; for example, physicians who are specialists and have practiced
{Leir specialties for more than five years tend to anticipate their use as low (1-2).
3) Participants in Guayama tend to anticipate a higher frequency of use than

-those in Ponce. .

4) The anticipated use rate declines over time for those who are not at all in~
volved in planning. .

Source: ''Criteria for an Experiment in Health Services Telecommunications in
Puerto Rico, " prepared by Janet Weiss Eckerling, Senior Research
Associate, The Institute of Social Technology, published by the Institute,
San Juan, December 31, 1973. <

(This author's observation of prospective participants in Ponce, in January, 1974,

though limited to a small sample of specialists, was one of enthugiastic anticipation

of upcoming operation. Questioning on the site indicated that many participants were
.now involved in planning usee for telemedicine), , - Y
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CHAPTER IV SATELLITE EXPERIMENTS

Plans for the Puerto Rico Telemedicine Project anticipate extension to facilities
at Yayco, Coamo, Adjuntas, and Jayuya the principal rural and area hospital zones
of the region, when and if experience with the Guayama-Ponce link has esfabhshed
the value of the concept. . )

- oS

18, SATELLITE EXPERIMENTS (ATS-6 Satellite Advanced Health Care and
Education Experiments)*

"The satellite will be in operai:iona.l orbit over 94° west longitude. This satellite is \
sufficiently powerful to provide quality television with simple, relatively inexpensive
ground terminals, The Lister Hill National Center for Biomedieal Cémmunications
has been designated as the DHEW focal point for coordinating health experiments
over this-satellite. The Center is involved in the following experiments:

<

*Alaska Health %griment: This experiment will implement a coordinaied telemedi-
cine and health information system at four health facilities in Alaska, Audio/data/

video communication links will be provided between primary health care providers
(community health aide and nurse) with physicians at a Service Unit Hospital and
medical specialists at the medical center in Anchorage. Television equipment and
biomedical telemetry instruments will permit medical diagnosis and consult, and
the capability of general practice physicians at a Service Unit Hospital will be aug-
mented by consultation with specialists at the Anchorage Native Medical Center.
Video will be provided for continuing education of isolated health professionals as
well as direct health education for the Native population.

"It is expected that the use of these communication technologies will eliminate
unnecessary patient transfer from the village while increasing more appropri-
ate referrals to medical specialists; provide an increased level 'of preventive
health maintenance procedures; facilitate earlier disease detection and medical
intervention; provide improved eontinuity of care through improved follow-up
procedures; provide the Native population with improved understanding of

" health and the health care system; increase availability and use of medical

specialists at the village level; reduce travel by medical specialists to remote
villages; and assure provider compliance with disease-specific standanis of
health care. " .

"The ATS-F satellite {ATS~6 after launch] will be used for the video links, while
audio and data links will be via the ATS-1 spacecraft.”

"Regional Medical School (WAMI): The experiment will apply interactive audio,

data and television to the solution of problems encountered in providing basic science
education to students remotely located from a major medical school. Most course
material will originate at the University of Washington in Seattle and flow to students
at Fairbanks in Alagka." .

* Al material in this subsection is quoted from a summai'y of é.ctivitieé dated
March 15, 1974, by Harold Wooster of the Lister Hill National Center for Bio-
medical Communications, National Library of Medicine, Bethesda, Maryland'.

..81.
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CHAPTER v ) . STARPAHC

—

"However, some programs will originate at the outlying sites and be evaluated by

. the ptaff at the University. Video and audio will also be used to provide administra-
tive conferencing between officials at all locations, for counseling students, for .
interaction between students to relieve the feelings of receiving an inferior educa-

tion off-campus, and for computer evaluation of students' progress in specified
-areas, !

"Undergradua,te clinical and continuing education will be carried out between the
University of Washington faculty and third and fourth year medical students in :
clerkship under practicing physicians in Omak, Washington. Both local faculty at the
University and peripheral faculty at Omak will réview and critique the students’ '
patient presentations. The physicians at Omak will on occasion present patients to
fpfacﬂia]iﬁts at Sea‘d:le for consultation, thus enhancing their ability to handle cases

0 Yo .

"Satellite communicgtions has great potential impact on the problems of maldistfi-
bution, of health manpower. The lpcation physicians choose to practice medicine shows
a high degree of correlation with the location of their final graduate training, Tele-
communication linkages between major medical centers and training centers in
shortage arefis may obviate the obstacles to establishing residency training centers
in areas of physician shortages. The improved communications can also provide the
necessary continuing education for physicians and other health professionals in re-
mote areas in order jo improve the quality of care and can provide an incentive to
individuals o practice in such areas. A satellite could also provide the necessary
linkage befw:een established medical schools with existing universities in states
having no medieal schools. These universities can then develop the equivalency of
two-year basic science medical schools in such states, The necessary linkages be-
tween established academic medical centers in other states with newly developed
clinical prégrams can also be accomplished via satellite, This can provide the
clinical training for a major' part of the medical school. "

19. STARPAHG | | -
_ .. . : ' . . N
The acronym derives from Space Technology Applied to Rural Papago Advanced .
- Health Care, _
Tiiis project is being formed by the Papago Tribe, the HEW Health Services Admin~ .
istration, the Indian Health Service Center for Research and Development, the
Lockheed Migsiles and Space Company, and the National Aeronautics and Space Ad-
ministration (NASA) Life Sciences Directorate of the Lyndon B. Johnson Space
Center in Houston. Principal planners have been Norman Belasco and Sam Lee Pool,
M.D., of NASA, J.H.U. Brown, Ph.D., E.S. Rabeau, M.D., a.nd Jde W, Justice,
M. D. of HEW.

»
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CHAPTER IV - STARPAHC
8,000 to 10,000 Papagos are permanent residents of 75 villages on the 4,462 square
mile Papago Reservation in the desert along Arizona's southern border and the sur-
rounding area. The Indian Health Service provides comprehensive health care de-
livery for the Papago Reservation, based on a well-equipped community hospital at
Sells, Arizona, a health center at Santa Rosa, the Tucson Computer Center (Which
maintains records on all Papagos with whom IHS has made contact) and the IHS -
Hospital in Phoenix (a tertiary center with staff specialists), IHS nurses and com~
munity health workers are in the field as well as at the various facilities. Physicians
are in attendance or make regular visits at the facilities, The up~to-date computer ‘
records are accessible by allied health personnel and physicians functioning as
statiquary and mobile facilities. The IHS maintains ambulances and other vehicles

for transportation among its various installations.

The STARPAHC system is designed to upgrade the existing system through instant-
areous micrdwave communications among all facilities, ambulances and field
personnel and by using alliedshealth personnel under direct supervision of physicians
via TV and audio networks. In addition a mobile health unit which is essentially a
field hospital with pharmacy, X-ray, laboratory and emergency room facilities, will
be put into service. Sells Hospital will be the control point for the system providing
the capability of direct physician supervision of the care being delivered from reémote
fixed and mobile operations. It will have two-way broadband (full TV) and voice and
_ data communication with the Santa Rosa Health Center and the mobile health unit,
slow-scan TV and voice and data communication with the Phoenix Referral Center,
and digital data communication with the Tucson computer center. Allied health per-
sonnel at remote fixed and mobile clinics will have digital data communication with
Sells and through Sells to Tucson when so directed by a physician. All digital field
units will be capable ‘of making inputs to the Tucson computer as well as getting
data from it. A suitcase-size emergency module will enable field personnel to pro-
vide on-the-spot emergency services, transmit telemetered information, and be if .
voice contact with other units. .
The projected level of health care envisioned in thig highly sophisticated system
demonstration far exceeds that available to most remote rural areas and many inner
cities. . . :

. L 4
One of the objectives of STARPAHC is togain experience in thé development of a
medical services system for long duration space missions on the agsumption that,
from a systems point of view the communications, data nranagement, and equipment
requirements could pe very similar to those required for a future manned space-
craft (remote area) health services system. Another is to utilize space technology
to improve delivery of health care on earth. ' * X
STARPAHC will be operational for two years (1975 and 1976), following completion
of its design and assembly phases. The project, overall, will have had a four year’
duration. Contract funds of $3, 352,000 have been made available through NASA, In
addition the project utilizes contributions by the Department of HEW of facilities,
personnel, and supplies. A J

.
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CHAPTER 1V 3 : NEW TELEMEDICINE PROJECTS

' 20. VETERANS ADMINISTRATION, NEW TELEMEDICINE PROJECTS

EE
"

In addition to currently operational projects supported by the Veterans Administra-s."
tion (See Massachusetts General Hospital~-Bedford, Mass. Veterans Administration
Hospital, and Nebraska Veterans Administration Hospital Network), the V. A,
launched three additional projects, all of which were to be in some degree of
' op_era;tion in fiscal 1974.
Responsibility for initiation of new health services support via interactive television '
resides in the Learning Resources Service* of the V.A. 's Dept. of Medicine and

Surgery.
Applications Technology Satellite~F (ATS-F)**

""With the Veterans Administration, which is the largest health delivary system in

the western democracies, communications are inevitably complex and enigmatic.

The remote and frequently isolated locations of a large number of the V.A. hospitals
preclude any regular, wide-spread use of ground based video or telemetry inter-
connection due to the prohibitive cost of such links; yet the need for interactive consul-
tation and educational hookups among remote hospitals and metropolitan medical
centers ie made greater by the same factors of distance and isolation that create the
high costs.. The communications satellite has a unique capability for meeting these
logistical problems. The opportunity to conduct limited experiments with satellite
communications appears to be especially advantageous for the V.A. system, "***

Based on the above rationale, the V.A. decided in June 1973 to participate in ATS~F
experiments and to coordinate design apd purchase of compatible equipment in co-
ordination with the other members of the consortium of ATS-F experiments. Ten
V.A. hospitals in the Appalachian region were selected as the participants: Altoona,
Pa., Beckley, West Va., Clarksburg, West Va., Dublin, Ga., Fayetteville, N.C.;
Mountain Home (Johnson City, Tenn.), Oteen, N.C., Salem, Va., Salisbury, N.C.,

- Wilkes~Barre, Pa.

\'Probahle V.A. experiments during the eleven month orbital period of the satéllite
were outlined by the close of fiscal 1973 fo include teleconsultation, video seminars,
grand rounds, workshop discussions, outpatient clinic activities and computer-~
assisted instruction, ' )

[y

*  Specifically, the Office of the Chief, Systems and Technology Division, Learning
Resources Division, Department of Medicine and Surgery, Veterans Administra-
tion. “ ) . .

*x Note other ATS~F (ATS-6 after launch) applications at “Satellite Experiments”
above.

. *** Annual Report, EMI program, FY 1973, 'V.A. Dept. of Medicine and Surgery,
Education Service, p. 21 .
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Experiments will be conducted on Wednesday afternoons. Live television demonstra-
tions in color or black and white will be beamed via ATS~-6.to Appalachia from
Denver. Teleconsultations. and selected other sessions w;ﬁ send return video from
Appalachia via land-line slow scan. All seminars, grand rounds, teleconsultations
and out-patient clinics include switched audio carried on ATS-3, a previously
launched satellite., Appalachian locations will see not only the hve transmissions
from Denver, but also the static pictures from other Appa.lachlan locations and will
be able to hear a;nd interact im the audio mode.

Interactive Closed Circuit Television System: Teerle, Texas V.A. H.; Marlin,

: A,H.y Waco, Texas V.A,.H. g .
. J . L}
Thee closed cicuit microwave system serving the above V.A. hospitals, "will be-

come the core system in central Texas, with eventual possible linkage of several
non-V.A. organizations for the mutual benefit of both the public and private sectors.
The Scott and White clinic located in Temple presently has closed circuit linkage
with V. A, Hospital Temple and will, therefore, be a part of the network. "

MThe lmkmg of V. A, and non-V.A, hOSp1tals so as to facilitate rapid exchange of
medical information is in keeping with the infent of the V. A. Exchange of Medical

. Information program and the V.A.'s policy of reg1ona11zat1on.

)

e In flscal year 1973 purchase of equ1pment for th1s system was initiated.

/

Veterans Educational Training Extramural Régional Audiovisual Network {VETERAN).

7

This system wﬂl interconnect three V. A. Hlspﬁals' Marion, Ill. : Poplar Bluff
Mo. ; John Cochran Division and Jefferson Baracks Division of the V. A, Hospital,
St. Louis, Mo. Like the system linking three Texas Veterans Hosgpitals, this system
not only provides exchange of medical information among V. A. institutions in a re-
gion** but also contemplates access to the resourcgs of med;lcal schools and other
major health care delivery facilities in the St. Lou?s area, thus linking pubhc and
pr1vate health care dehvery mst1tut1ons.

-

Des of the closed circuit system and nurchase of equipment for the four V.A.
1tals in Missouri and Illinois were undertaken in fiscal 1973.

-

.

Annual Report, op. cit. , pp. 45-46.

Note that here, as in other V.A. situations, remote institutions are linked with
institutions in metropolitan centers with medical teaching famhtl.es, thus
_ regionalizing the exchange of med1ca.1 information.

A
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CHAPTER V

2 . .

STUDIES OF ASSESSMENT CAPABILITY AND ACCEPTANCE OF TELEMEDICINE

(Diagnosis, general ... Cardiac auscultation, .. Dermatology ... Radiology ...
Psychiatry ... Mental Retardation ... Speech Therapy ... Patient and Professmnal
Acceptance ... Other Studies.)

. ’ R
By Janhary, 1974, telemedicine had not generated a large number of specific studies
of assessment capability or acceptance of the medium by patients or professionals. ‘*
The studies reported in this section represent what the author found had been done to
date. .

Some study results omitted in this section are reported in Chapter IV,""Current Pro-
jects in Brief, " or in Chapter II, 'History'' because they seemed relevant to their
particular projects and had not been extrapolated to telemedicine generally. Such
project-specific studies are noted in this section when their subjects are related to
the matters covered here. .

- . %
Diagnosis, general

L]

_ In 1969, a study was made of the first 1,000 patient transactions on the Logan-
Massachusetts General tele-diagnosis system.1 'Feasibility of tele-diagnosis in this
study was assegsed by-obtaining the Qpinion of thé responsible physicians and nurses 3
and that of an ifdependent medical pbserver 11 as by analysis of the components
of medical diagnosis. ... To assure thejr saaf‘%,patientg seen by television were
also examined in person by a physician.gf the medical station. This provided the
opportunity for both the tele-diagnosis gician and the direct observer to evaluate
independently whether a reasonable disposition of the patient had been made. * The

. tele~diagnosis physician tended to be a Warsher judge of the feasibility of the tele-
vision transactions ... than did the physician who directly saw the patient. In our
opinion this is explained in thefollowing way. The tele-diagnosis physician since he
was working with a new system felt a certain uneasiness. Despite this, he was able
to evaluate the patient and arrive at a reasonable disposition. This was true in 96%
of the cases as judged by the direct observer wﬁo.after examining the patient con- '
cluded that his own disposition would not be significantly different." ''When present
with the patient the physician uses medical history, physical examination, laboratory,
and roentgenological studies to arrive at his diagnosis, It is obvious that much of this
can be done at a distance. History taking, even with regard to. personal information
contained in psychiatric interviews** is readily done by the remote physician. Face-

; N
*  This evaluation was made on the first 200 patient transactions, as noted in the
report on MGH in Chapter IV,

**, See Psychiatry, below.

It
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0

to-face confrontation provides mutual visualization of even the subtleties of facial
expression and posture, allowing the medical interview to proceed in a manner quite
, familiar to both the patient and the physician. " ;

"Many aspects of the physical examination, particularly those which depend on
inspection are easily and accurately performed. The complete range of motion of
any part of the body, the body habitus, the presence of swelling, etc. are determined
with little difficulty. Fine details of surface anatomy can be clearly visualized. "

"The current system is in black and white. The addition of color television would
permit certain diagnoses to be made more readily but the exact role of color pers
ception in medical evaluation has never been defined. Dermatologic diagnosis, *
which would seem to be highly dependent on recognition of color can be made in most
cases in black and white, In a pilot geries of 56 patients with previously identified
gkin problems, the consulting dermatologist was able to reach the correct diagnosis
via this interactive telemedicine system as on direct visualization in all but three
cases. He was unable to diagnose one case on direct examination. The cause for in-
correct diagnosis in the other two is not known but may be related to lack of color
perception. " ) s ’

h ]

n"Auscultation is readily carried out. "**

"Percussion and palpation are not yet easily performéd at a distance, Currently re-
liance on allied health service personnel is necessary to make observations which
depeaglon these diagnostic methods. In a tele-diagnosis system, the physician re-
tains the ability to supervise the performance of this kind of task. He can observe
the exact location of the abdominal tenderness as well as simultaneously evaluate
the manner in which any diagnosti¢ maneuver is performed. (e.g. Psoas sign was
elicited, the McMurray test performed, etc.)'' : ..

nA relatively complete neurologic examination can be performed quickly once the
tele-diagnosis team has become familiar with the operation of the system. "

’
At the time of.this study, the then current capability of instrumentation with fespect
to a complete physical examination was summarized on a chart which has been
adapted from the standard physical examination sheet (form 10004) in use at Massa-
chusetts General Hospital, *** The authors go on to say that "it is important to
emphasize that a number of the items not checked can be reasorfably assessed de-~
pending on the traimng of the nurse or other allied health service person af the
remote sgite. "' . ' .‘

"Most laboratory studies can be performed in a peripgheral station if facilities are
available ... in situations where first-hand information is desirable, the tele-
mieroscope can be employed. The peripheral blood/ smear and the urine sediment
can be ¢clearly visualized by this instrumrent. The lack of color perception with the
current system can be offset by proper communicgtion between the remote examiner
and the nurse."

*  See Dermatology, below.
** gee Cardiac Auscyltation, below.
*** See Table I. .
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. "Whey necessary, electrocardiograms can be transmitted by microwave with less
than 2% variation in the magnitude of the recorded wave form. In most clinical sitaa-
tions, however, visualization of the electrocardiogram taken at the remote site is )
more practical. ' :

"Roentgenograms can be accurately interpreted. Differences in clagsification of 100
chest radiographs viewed direct and by this telediagnosis system could be accounted
for by observer variability, "* . .
"Thus the major limitations to telemedicine are in the realm of physical diagnosis.
This of course, means that it is not feasible to practice certain forms of medicine
at a distance. Gynecologic palpation is not currently possible, "

The authors conclude: "I‘ele-diagf}zosis ig feasible. The combination of a health
telecommunications system with task allocation to allied health services personnel
in participation with the professional nurse serving as a clinician can with current
‘technology be used to increase availability of medical care. It can help bring the
special knowledge and skills of the teaching hospital and medical center to remote as
well ag less remote medically.disadvantaged areas. The challenge to those interested °
in patient care is to find ways to translate the feasible into the real. This study ...
suggests that a telecommunications system, in conjunction with a skilled professional
nursé clinician or practitioner, can be used to manage successfully over 90% of the -
general medical problems seen at a primary care ambulatory medical facility. "

Cardiac auscpltatioh

Fifty persons, twenty-seven of them patients whose diagnoses had been established by .
thorough evaluation and twenty~three of them volunteers from a Normative Aging Study
were examined by a single observer in person and via the Massachusetts General
Hospital - Logan Airport telemedicine system. 2 The examiner completed standard-
ized examinations (one at the apex and one at the left sternal border, 4th intercostal
space) on each subject directly and via telediagnosis, within several days of each other;
telediagnosis preceded direct auscultation in about 25% of cases. During the telediag-
nosis examination the video link was turned off, so there was no chance the physicign
could recognize a subject. The examiner heard only heart sounds and murmurs before
making his decision as to their characteristics. No clues as to medical history or
physical findings were provided during the telq-au"é'éultations. Positioning of the tele-
stethoscope was done b ysician at the distal site. .

"Each systolic.mfurmur heard at the apex by direct auscultation was also heard via
the telediagnosis system. In 26 cases, no systolic murmur was heard at the apex
during either the telediagnosis or the direct auscultation. Despite the absence of

. false positives and false negatives, there were slight differences in grading, Nine-
teen of the 24 murmurs heard by direct auscultation were graded identically by tele-
auscultation. There a difference of one grade in five cases; three of these were
considered louder by direct auscultation, Similar results with regard to systolic

murmurs were-o ed at the left sternal border." P -

¥ See Bad;ofogy, below.
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*"The results with respect to diastolic murmurs are more difficulf to interpret.
the left sternal border all murmurs heard on direct auscultation were also heardby
telediagnosis. Differences in one grade were present in two cases and two in
one case, However, two of the eight diastolic murmurs heard at the apex on direct
auscultation were not heard by the telediagnosis physician. Both were faint (GR 1/6),

rumbling murmurs, These were the only two of the 32 grade 1/6 Murmurs in th
study missed by teleauscultation. " ;

"*The classification of murmurs with respect to quality presented no significant prob-
lems, The findings at other sites of auscultation did not significantly differ from ob-
gervations at the apex and left sternal border. Review of hospital charts on the N
patients in this study demonstrated that variations in classification of murmurs of

one grade were not uncommon on direct auscultation by different observers and even
the same observér on different days, " : '

In dis,cussii:g results of the study the authors state:

"The accurate interpretation of all but the faintest heart murmurs transmitted by
microwave offers evidence for the feasibility of providing cardiac consultation at a
distance. The causes for the minor discrepancies, noted in this study are not apparent
at this time, The two diastolic rumbling murmurs missed were both missed in the
early phases of this study when the medical station was located adjacent to an air-
port runway and ambient noise was high, After the site was moved to a less noisy
area and acoustical drapes were installed in the examining room no faint murmurs
were missed, Errors of grading became as frequent in the one grade higher category
as in the one grade lower. Future systems should be designed to indicate when the
sound.intensity of the output of the telestethoscope is equivalent in intensity to the
input at the stethoscope microphone.' -

Dermatology

S;J.mmarizing another study which utilized the Massachusetts General - Logan Air-
port linkto assess the capacity of television to transmit pictures of dermatologic
lesions, 3 Murphy, Fitzpatrick et al state:

X
“Comparisons of diagnosis made by black and white television viewing of glides of
dermatologic desions to those made by direct viewing of the same color slides ‘1;?‘-
veal that in 85% to 89% of the cases the dermatologists were as accurate by tel
vision as on direct examination, Cqlor television improved accuracy only slightl}lf(
but was more acceptable to the dermatologists as less time was required to reac
a diagnosis, Considerable work must be done to improve facility of derpatologic
. inspection by television. Focusing, zoom control, camera positioning, and lighting
require particular attention. This study demonstrated that dermatologists can
diagnose color slides by black and white television more accurately than non-
dermatologists viewing direct projections of the same color slides."

The study was conducted in four 91:ases: “ X -
% .
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Phase I: Black and white television versus direct viewing of color glides

A dermatologist otherwise not involved in the study selected 75 color transparencies
from the more than 10, 000 slides filed by the Dermatology.Service of the Massa-
chusetts General Hospital and Harvard Medical School. His sole criterion for selec-
tion was that, in his opinion, a slide was sufficiently representative of a particular
disease to make diagnosis possible by viewing the slide. Two dermatologists (#1, a
hospital staff member; #2, a professor of dermatology) viewed the slides independent-
ly. Each dermatologist first viewed a slide on a 17~-inch black and white television
monitor, and recorded his diagnosis. was allowed to ask questions about the color
of the lesion—as he would in a similar actual situation—but was not provided with
any other clinical information. Next, he viewed the slide directly projected in color
(2.5 x 3 feet image) and again recorded his diagnosis. .

<

Observer #1 interpreted 85.3% of the slides as correctly by black and white television
as on direct viewing of the color slides. Observer #2's comparable figure was 89.3%.
Television diagnosis was less accurate than direct viewing in five cases for Observer
#1 and in one case for Observer #2. A surpriging finding was that each observer was
more accurate by television than by direct viewing in two cases. *

»

-

Phase 2: Color television versus black and white television

Forty-five slides were selected in the sime manner as for Phase 1. Observer #1,
alone, made diagnoses as accurate by black and white as by color television in 93%

of cases. When this observer subsequently viewed an additional 45 slides in the
Phase 1 mode (black and white TV versus direct projection) his comparative accuracy
was now 93%, also. . )

Phase 3: Dermatologists using black and white television compared to other
physicians viewing color slides directly o
Two internists viewed the same 75 slides used in Phase 1. Here, the study was to
d rmine comparative diagnostic accuracy. Dermatologist Observer #1 had achieved
diagnostic accuracy and Dermatologist Observer #2 64% diagnostic accuracy in
/R{ewing the slides on black and white television. The two internists, viewing slides

rectly in color achieved diagnostic accuracies of 33% and 31%, respectively.

, The authors state, "I'he greater than ftwofold increase in diagnostic accuracy obtained
by the dermatologists compared to the internists under these conditions Indicates that
actual consultative situations via televismn would be likely to be helpf

/

/

/

*  Diagnostic accuracy, agreement with the diagnoses made by the dermatologists
I who had actually seen the patients and taken the photographs, was 85% for Ob-
server #1 on direct viewing of slides and 87% on black and white television view~
ing, Diagnostic accuracy for Observer #2 was 68% and 64%.

4
E

/
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<

Phase 4: Additional Latient experiments ' C o >

Eight patients with a total of 12 skin lesions were examined mdependently bya .
dermatologist using black and white television and by a clinic physician who viewed
them directly. The dlag'noses were equivalent in ten lesions. Lighting amd camera
problems prohibited accurate diagnosis in the remaining two cases. The experiment
was terminated because it was realized that adjustments were needed in order to
improve the cumbersome technical system,

Several observations were made as a result of this study:

. Although there was little difference in accuracy, color television was more
acceptable to the dermatologists than was k and white, Diagnoses took
less time with color TV (average 2.0 minutes) than with black and white TV
(average 4.5 minutes).

.. Absence of color on the black and white monitor tended to accentuate certain
parts of a lesion which were not so prominent on the eolor slide, *

»  Use of color photos denied observers the opportunity to cross-light lesions, [
as they can with "live" patients, to accentuate third-dimensional aspects of '
legions., - B

.  With use of a camera in 'a fixed position, it was difficult, using zoom lenses,
ta view the whole body and then zoom in on a small area while keeping the
image in focus. Camera position, lighting, and lens capacity all required con~
siderable adjustment which made the dermatologist's tasks clumsy to perform.

+  Because physicians using black and white television had to ask the distant ob-
server about colors of all or parts of lesions, some predictable difficulties
arose, In one case, pityriasis rosea looked merely pink rather than bro h-
pink to the obgserver. Therefore, the diagnosing physician was misled,
general, however, report of eolor by the person seeing it direct];y prov to
produce few such problems.

A

.« Accuracy of diag‘nosis of the slides was artificially low, due to the focus of the
experiment on diagnosis done solely by visualization. Medical histories were
not available, nor was it possible to agsess hardness of the lesion, In a real
situation, the patient's history would be available, and induration could be
evaluated with close cooperation from the professional attending the patient.

Results of an experiment in dermatologic consultation via color televisfon by the New

Hampshire/Vermont "Interact" system, in 1973, are reported in the section on that

system in Chapter IV. -

-t

* [Author's note: The plumbicon cameras in use "read" tones in the red end of the
spectrum as slightly darker than true gray-scale value, and tones in the blue
end of the scale as slightly lightor. ]

e
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CHAPTER V S : STUDIES, RADIOLOGY

'Rariiolgﬂ

The standard X-ray is the most complex two~dimensional medical image requiring
analysis. Therefore, accuracy of detail in X~-rays is a good test of telemedicine's
transmission and reception capabilities. Investigators utilizing the facilities of
Massachusetts General Hospital's telemedicine system have prepared four reports
4), (5), (6), (7) dealing with X~ray images fransmitted and received via televisjon.

The first of the Massachusetts General X-ray papers, '"Microwave Transmission of ,
Chest Roenfgenograms" (4) reported: “Comparisons were made of the interpreta-
tions of roentgenograms viewed directly and after transmission by microwave, Ob-
served differences could be accounted for by intra-and inter-observer variability.

It was concluded that microwave transmission of chest roehigen is feasible
with currently available techniques. This and other currently Available techniques
can be applied to the care of persons in remote and medically disadva.nta.ged urban
areas 7"

This study was based on 100 posteroanterior and lateral roentgenograms ... "'selec-
ted from the files of a hospital specializing in the care of patients with tuberculosis.
The official interpretation by the hospital radiologist ..., was obtained from the hos-
pital records. Three physicians with particular interest in chest diseases ... viewed

£ 3
“The films were placed on a standard view box at the Logan Airport Medical Staiion.\
The obseryers were located 2.7 miles away in the emergency ward of the Massa-
chusetts General Hospital. They directed the remotely controlled came®a by a
directional switch and adjusted the zoom lens and focus control by push buttons to

obtain panoramic and detailed views of each radiographic view,"

"“The observers were not given clinical information about the patients at the time of
this interpretation, but they knew that a large percéntage had tuberculosjs. The -
previous radiographic interpretation was not known, The panelists were asked to

.describe roentgenograms with regard to the presence and extent of abnormalities

consistent with tuberculosis according to standaid criteria. For the sake of simpli- .
city they assumed that all shadows that could be conaidered consistent with pulmonary
tuberculosis be classified as such. voe

“All three panehsts reached agreement on classification in 92 cases, but were unable
to agree in 8. In cases of disagreement, the interpretation of two of the three ’
panelists was regarded as the panel interpretation, These were compared with those
of the hospital radiologist obtained from the chart. ... There was no disagreement
between the classification made in 77% of the cases. The major difference was a
tendency to classify disease one category greater in severity than was recorded on
the hospital chart, Twelve cases of moderately advanced dlsease were called far
advanced, and three cases of minimal disease were classified as moderately ad-
vanced, This tendency to 'over-read' the roentgenograms by teletision was greater
than the 'under-reading. ' Minima] tuberculosis was called normal in oné€ case and
moderately @dvanced diseage was called minimal in four cases.” ' .

The hospital radiologist re-read the same 100 films six months Iater by television.
“There was no disagreément between his direct interpretaiion and those he made by

473 A :
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television in 90% of the cases. Minimal disease wgs not overlooked., The principal
. difference in interpr on was in minor variations between minimal and moderately
advanced or eratel anced and far advanced. To measure his intra-observer
variation on direct viewing, these direct interpretations were compared with [his
own previous interpretations] ... Overall agreement was 89%, and minimal disease’
z:i:ot overlooked. Minimal differences in categorization of roentgendgrams were
seen, 17 . '

"Observer variability was the principal difficulty én_countered in this study ... The
significant observer variability noted can mask variation due to the telediagnosis
system. Review of individual errors, however, suggests that if this did oceur it was
sma I I' 17t . . ]

In the second radiologic study at Massachusetts General 5 an attempt was made to
determine whether X-rays transmitted via television could be recorded on video

tape for later review by a remote radiologist. The authors state, "The extent to
which medical diagnosis depends on the use of radiology, and the volume of roentgen-
ographic data generated, imply the danger of a serious shortage of radiologists. The
problem will be aggravated by-expected trends in health care delivery which will
shift the prepgration of more X-rays to extra-hospital facilities. The use of two-way
television communication may offer a potential means for increasing the productivity
of available radiologists by allowing them to view X-rays remotely. Straightforward
assessment of the image quality is difficult, because the requirements in terms of
physically measureable parameters are not known; the only criterion is that accurate
roentgenological interpretation can be achieved on television visualization of the
X-ray ... The image quality obtained on playback of a video tape recording has been
compared to the quality of the live picture, using a specially prepared resolution chart
in a configuration which permitted variation of the scene confrast. The recorded
image hardly differs from the live image in resolution as a function of contrast.

Since live television presents an adequate picture of X-ray interpretation, video

tape recording appears promising in roentgenological applications."

In the third Massachusetts General paper on the subject of i:eleraLdiolog;y6 in answer
to what the authors noted as a universal response —. “instant criticism, particularly
by thespecialist" — Andrus and Bird examined two major objections to tele- -~
radiology: 1) That standard television resolution is immutably limited both horizont-
ally and vertically, and 2) that the corrective for the limited resolution must be
some systematic pattern of scamning of an X-ray film. Addressing point one, they
noted, "It is not possible to specify simply the smallest features which can be re-
solved in the television image. There is an immutable interdependence between
resolution and field of view. I, for example, the field of view is 432 mm (17 inches)
or height enough to accommodate the image of a standard 14" x 17" roentgenogram,
each horizontal line of video signal represents 1/525 of the total vertical image or °
0.82 mm. Since it is obviously necessary to distinguish smaller details than this on
a roentgenogram, some dogmatic radiologists have concluded that television cannot
be used in roentgenographic interpretations. The fact is that much finer resolution
can be achieved by reducing the size of the Iteld of view. If a zoom lens is used on
the television camera, it is possible to first view the entire roentgenogram, then to
zoom in for a closeup of a feature of interest. Reducing the field of view so that its
vertical extent is, for example, 140 mm gives an enlarged version of the image
presented in this smaller area. The charge image on the television tube target area

. ivE-
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of a feature of this 'enlarged view is distinctly larger than in the overall view..In
fact, each line of the video signal now represents 0,26 mm of the vertical image.
The result is an acceptable resolution gor even the most demanding radiologist. "

Obviously, if satisfactory resolution demands zooming in on only a portion of the
film, then one must move the lens to look at other areas of the film, According to
the authors, this necessity is objectionable to some physicians. So, in answer to
point two, the necessity for systematic scanning, the authors state, "Actually, it is-
also necessary to scan when reviewing a film directly in the conventional manner.
Foveal vision in a single fixation between saccades or the jumps between fixations
includes an area subtending only 2° at the eye. An angle of 9 has been suggested as

_optimum size for a fixed display. * In order to include the entire 432 mm vertical

extent of 14" X 17" maximum format roentgenogram within 9°, the reading distance
would have to be 267 om, or over 109 inches. As a consequence, the finest defails

in the roentgenogram cannot be discerned. The usual reading distance of the radio- -
logist is about one-fifth of this distance. Thus, standard practice in direct visualiza-
tion of a roentgenogram is to adjust oneself for a close~up with a foveal field of view
less than the size of the film. The result is magnification of the image of a detail on

the retina, which corresponds to the television tube target. Finer details can be per-
ceived in this manner. Scanning, so rapid it is thought of by most as a single glance’

or fixation, is accomplished by non-uniform saccadic eye movements. "' -

logst will start, with an overall camera view of the roentgenogram, which is well

adfpted to searching for gross abnormalities. Having oriented himself, he will then

use a zoom lens to scan systematically, It is important for the zoom lens to be under

the remote control of the radiologist, and for him to be able to direct the camera at

any portion of the roentgenogram, This method has been successfully used in one

study of microwave transmission and iterpretation of roentgenograms. ** Since the ’ s
scanning via the television camera is not as rapid as with the human eye, random,

'%practice of tele-radiology with simple equipment is .straightforward. The radio-

may be avoided. "'

"It is almost certain that a radiologist inexperienced in tele-radiology can review a
roentgenogram in this deliberate fashion without any sacrifice in resolution or in his
ability to interpret the shades of gray accurately ..." )

"The question is not whether tele—radioigy is preferable to direct visualization when
either is available, but rather whether e-radiology affers an acceptable universal-
ly applicable method to augment the usefulness of the radiologist and improve his
accuracy. While clinical tests must be carried out to prove the point, in our opinion
the answer to both is it does." i

The fourth paper on roentgenology from Massachusetts General’ urges the adoption
of a method for comparing an X-ray reader's ability to recognize disease on direct -
view with the same or another reader's ability to recognize disease from viewing the

-

* By Tudcienham, W. J.: "Visual Search, Image Organization and Reader Error in
Roentgen Diagnosis. " Radiology. 78:695-704, 1962. '

** See Reference 4. , .
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transmitted image. In this paper,.the test was the reader's ahility to recognize

b

‘tuberculosis from among a set of thest films which he had seén seventeen years

earlier. The comparison was made by means of Receiver Operating Characteristic
(R.0.C.) curves, An R.O.C. .curve is a graph of the percentage of true positive
reports versus the percentage of false positive Teports made by an observer, in this
case, a chest.specialist. N : . I

s 7
A %

"The curves for this specialist ’végx_'e_ closely similar, as between direct and television

viewing. , o ; .

. o~

~~

Additional tests invol C other physicians who reporte@ roentgenographic densi-
ties both from direct and television viewing indicated that densities which lack intern~-
al structure.or sharp margins are the most difficult to perceive via télevision. The
authors state: "Easily performed improvements should make television interpreta-
tion a8 accurate as direct interpretation. ™

A_ctirrént project (see Chapter IV, University of Nebraska Slow Scan) is devoted to
study of roentgenographic interpretation using telephone lines.
Psychiatry

Participants in the Massachusetts General-Bedford Veterans Administration Hospital
telemedicine project and the New Hampshire/Vermont "Interact" project have had
considerable recent experience with psychiatric evaluation and treatment via inter-
active television, However, the first study of a psychiatric mode in telemedicine was
made at the Nebraska Psychiatric Institute and University of Nebraska College of
Medicine 8 in 1961, After describing the background and the technical methods em~
ployed in the group therapy project* this paper goes on to report the rated reactions
of group members and therapists to both TV and non-TV therapy sessions. The )
groups were supervised by two therapists, each of whom ran four groups. Sessions
of two of the groups were conducted by a therapist who was present only by inter-
active television; sessions of the other two groups were conducted face~to-face. The
groups contained both men and women; group compos ition by diagnosis was deter~
mined by new admissions at the time a group was being formed. .

Neither the group members® nor the thérapists' ratings discriminated between tele~
vision and non-television settinga, Mean scores by group members of TV segsions
.and pon-TV sessions were not significantly different. However, the group members
Congfstently rated one therapist more favorably than the other, with a greater margin
of difference in the TV situation than in the non-TV situation. N6 significant différ~ "
ence was found in the therapists® ratings between the TV and non~TV situations. In"
short, it appeared that the 2-way technique, per se, did not have a significant effect
on"brief group therapy sifuations, but the choice of therapist did. )

The final report of the University of Nebraska to Norfolk State Hospital five-year

project (1964-1968) confirms that results were favorable in all parameters observed:
patient evaluation and therapy, in-service professional education, patient after-care
and rehabilitation.

-y

4

* See.Chapter II, University of Nebraska.
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_A paper based on the experience of professionals using the New Hampshire/Vermont
“Inferact” system 1€ describes consultation services provided to non-psychiatrie
physicians to help them improve their knowledge of psychiatry and to treat their
' emotionally in patients. ’

Local physicians in Claremont N.H., were able to arrange psychla.tric interviewg
for a wide, representative sample of their patients and to observe both patient and
. psychiatnst on monitors in a separate viewing room, .

The atthors conclude

'Telev’ﬁion has presented almost no difficulties as a medium for psychiatric consul-
tation; It has nct proved to be a significant barrier in establishing rapport with the
patiest or in perceiving emotional nuances. Patient acceptance has been impressive-
ly high, Even with a number of paranoid patients, the circumstances of the interview
did not seem to produce addifipnal anxiety nor has the TV system become the object
of psychotic elaboration. Both patient and psychiatrist almost immediately lost
awareness of the TV medium as they attended to the inter-personal business at hand.
Only once— when a s.everfy agitated patient paced unpredictably about the studio—
was there a sigmfica.nt prbblem in keeping the patient in view. Relatively mild dis-
traction has arisen from occasional deficiencies in the quality of the audio or visual
signals, .The system is operated solely by the participants, without need for the
presence of a technician. Only five interviews have had to be postponed because of
equipment hreakdown. Thus the simplicity and reliability of operation have been

gratifying, ®

W‘There have been indications that the physicians' experience of actually observing
their patients® psychiatric interviews on the TV monitor has had a considerable
educational impact—one in which non-cognitive learning is _probably more signifi-
cant than the acquisition of formal knowledge, This experience seems to dispel the
mystery surrounding psychiatric work. It confronts their fantasies about what it
means to interview psychiatric patients with a reassuring reality, and it provides an
opportunity to identify witlr a person who is comfortable with such interviewing, It
also gives them an increased sense of their capacity to do likewise, "

\J

"The doctors reported notable changes in their use and knowledge of psychotropic
drugs. Whereas in the past their drug choices tended to be stereotyped, they now

_ employed a wide va:iety of drugs, chosen more selectively and at more flexible and
adequate dosages."

A report from the Department of Psychiatry, Massachusetts General Hospital and .
Harvard Medical School by Thomas F. Dwyer recounts his personal experience. It
B} is not a formal Study, but is interesting in that it represents the opinion of a pro-
fessjonal psychiatrist s who came to the interactive medium with prejudices about it
" that are Iypical of many medical professionals.

"I appro hed the use of television for psychiatric intemewmg with grave) mis-

givings; mafority of physicians lacking experience with this use of telévision

have the same or comparable misconceptions, I was convinced that talking with a .
patient under the ‘drtificial’ conditions of each seeing the other only on a television

screen would deprive the interview generally of a sense of closeness and would
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deprive fne of a substantial number of skills available in an office interview. To my
surprise I discovered that the patient and I were in contact ir the same short time
that it takes when we meet in the same room. In the second and third interviews, I
found many of the things happening that happen in any psychiatrist's office.' From 2
patient who was potentially homicidal I learned (after more than a few minutes of
uneasiness) that, I could be as effective over television in redirecting his anger to-
ward a more constructive solution as I could have been in my office." ‘

"The patients from the start were less prejudiced than I, It seems probable that in

 some instances the patients were more comfortable talking to a psychiatrist by this

means than meeting him in an office or clinic, a matter worth investigating since it
bears on reaching a wider population ‘and starting treatment earlier,"

"By now I have presented observations on interactive TV interviewing to several
small groups of psychiatrists who, without exception, expressed their conviction that
one could not have the usual sense of personal contact with a patient over television.
Some of this group have subsequently used the system to their complete satisfaction.
It seems clear that whatever other factors may be operating in producing a strong
negative response to the idea of a psychiatric interview over television, previous ex-
perience limited to watching passively an ordinary television gives an inept program
model to compare with interactive psychiatric transactions, An M.IL T. engineer, '
present at one such discussion, asked a hélpful question: Is a psychiatrist seeing a
patient in hig office confronted with more data than he can process ? The answer i8
certainly Yes, and this raises an important issue. The psychiatrist listening with

_selective inattention has active control over what is not attended to. Does interactive
TV screen out a significant portion of data available to the psychiatrist My own

impression is that any losses are more than offset by gains, "

Questions about the effects of interactive communication op the structure of and re-
lationships in a representative hieratchical universe of mental*health workers and -
their patients will be identified in the project of the Ilinois Institutes of Mental
Health, ‘ . .

More studies in facilitation of work jn menta] health and psychiatry by interactive
television are needed. Dwyer's provocative comment, "It seems probable that in
some instances the patients were more comfortable talking to’a psychiatrist by this
means than meeting him in an office or clinic ... "9 has not been subjected tp study
of such patient types nor the proportion of patients they represent, *

A great deal of work has been done with television in psychiatry sinte the 1950's.
Much of it has involved psychiatrists' study of videotaped therapy sessions and
confrontation by patients with videotaped recordings of themselves. One must under-
stand that there are differences between real-time two-way interaction (the subject
of this report) and reaction to recorded visual.and auditory material, d8 well as
differences between presentation of clinical material and two-way interaction con-

_ cerning the material. A respectable analogy to these distinctions would be attending

ajlecture as opposed. to engaging in a dialogue with the ledturer. Both are functional,
b&t they are fundamentally different, because of the feedback mechanisms they in-
volve. The first is a passive experience or learners since feedback-is limited to
what the lecturer can pick up from expressions, etc. The second is active and total
feedback is inherent to the procegs. . )

. ‘. O
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CHAPTER V S : STUDIES, MENTAL RETARDATION

A compendium of information about uni-directional application of television technique
" in psychiatry is to be found in the book edited by Milton Berger. 12 This work re-
ports.a wide variety of uni-directional television modes and contains bibliographies
- on the subjects reviewed. . ) ’ ’

. : >

Mental Retardation T o, o '

5
\ .

The first long~distance tel¢medicine project, linking fhe Nebraska Psychiatric Insti-
tute and the University of Nébraska Medical Center, both in Omaha, with the state

“ mental hospital in Norfolk, Nebraska, 112 miles away, served mentally retarded
patients as well as thoke with psychiatric disorders. -, ’

Reporting \their,expez;iencell the principals noted that two;way communication pr6—
vided expertise in psychiatric consultation for mentally retarded patients and guid-
ance for the staff.” . . . -

The state hospital was outdated and oufmoded. Staff at the hospital, whil‘:e competent
tQ treat mental illness, "had neither training nor experience with the mentally
retarded. They were consequently oriented toward little more than custodial eare
for them. ™ ,

[ 4 . . *

' .

. Initially, there was resentment by all 1€vels of staff toward the distant Omaha psy-

. 1 chiatrists in their "ivory tower. " This| however,.'"lessened as the ... staff gradual-
ly understood that the television setup gould help answer their questions concerning - B
the treatment and mana.gemer‘of the resarded. " . .

The staff was first educated as to the gpecial problems of the retarded and "the .
general informational, diagnostic, and treatment and management models ... for the
mentally retarded individuals." . .

»
” . - [y -

The shift from ‘custodial to therapeutic care was crucial, but the staff "cautiously

. agreed to tfFy Soon they were most impressed by what the patients could do, and it
became an Yatreasing challenge [for the staff] to work out a specific program for
each patient, This contagious quality of caring led to the consideration of such ser-
vices as vocational rehabilitation, pre-vocational agsessments, and plans for placé-
ment in community vocational and sheltered living settings." )

With the exception of monthly one-day vigits to the state” ital by the Omaha ¢

consultants, all contacts between the consultants and the f were via the inter-

active television link, chiefly oné hour a day.three days 4 week but available 24 hours

a day. - * :

Ay

Significant changés effected by the television-facilitated ﬁroject included: N

>

M. A positive change in attitude toward tlie mentally retarded ... The need
. for specialized treatment programming is underatood at the applied level,
rather than simply being stated gs a noble or idealistic cause ...
5o Improved staff function and intercommunication has definitely raised the -

- . morale of 'both the patients and the staff.". ,= R .
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"2, Aides and orderlies are more concerned ... work closely with us on.
individualizing their care for each patient ... Many have commented
that the job gkills they have developed ... bring a sensge of personal
fulfillment .., The speed with which they ... caught fire with new !

®

' mi\deas and ... techniques ... has been impressive." -
) 'Udaptive'abﬂities, rather than common multiple handicaps or intelliée’nég ‘

1evgls,. have been used to divide patients into subgroups."

"4, The large wards have been divided into smaller units by.the arrangement '
of homelike furniture to form work, play, and sleep units, '

"5, The elderly patients ... have been discharged to community nursing -
homes, Plans and details .., were discussed with the nurging homes and
patients' families via ... television, " .-

"6, This newly available.ward space has been designated for ... mentally
retarded patients from the immediate geographical catchment area.
Younger patients are sought, and the goals, of continuing their family ties
during training and initiating habilitative vocational programs as early as
possible are maintained\. " ‘

"7, ,..As they become aware of the vocational habilitation potentials in their
_patient population, the staff is more willing to engage the patients in .
creative activities and understands more fully the need for ¢ommunity
sheltered workshop facilities. " ’ ’

The initial program expectations, it should be recalled, "were limited to custodial

care, enforced dependency, and no rewarding work experience. " :

The authors concluded, in part, that "this experimental electronic consultative ap-
proach has circumvented many of the manpower problems of the state mental hos-
‘pital .., The small profez-lonal‘staff had beep attempting to direct patient tréatment
and ma.tﬁagement in an area outside their major knowledge and interests. Through

the closed circuit television arrangement, the staff ... could work directly with a
professional whose interests lay in ... mental retardation.” g . .
"It has also become apparent that this service ... hag proved to be a reciprocal
program that can help train psychiatric residents and other ... students by intro-
ducing them to the special problems and needs of mentally retarded inpatients ...
.and contemporary approaches to treatment and management. " '
, ] t
Interactive television "opens new vistas for possible primary or secondary prevention
of emotional disturbances ip the mentally retarded, rather than the tertiary [custodi-
al] approdZhes so frequently encounteged. ) o ..

"Finally, it should be stressed that this long-distanc&sychiatric approach was ac-
/ complished primarily with the nonprofessional members*of the hospital staff. This
consultative arrangement reaches the 'frént lines? of patient care—the aides and

ogderhts otivates them to enlarge, improve, and utilize their repertoire of
helping skil ding mentally retarded patients. " . . .
o : C 168 - ’
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CHAPTER V SPEECH THERAPY

«

Speech Thera.py

Formal, ongomg speech therapy for patients at Bedford Veterans Administration
/lgspital by a speech pathologist at Massachusetts General Hospital via the connecting’
telemedicine link'was reported on in 1972.13 Patiants selected by the professional
staff at Bedford were interviewed and evaluated via the interactive television link by
the speech pathologist, Weekly or biweekly thérapy was initiated via IJATV. Patients
‘  were treated individually and/or in groups of not more than four patients. *

The majority of the 30 patients reported presented some degree of aphasia on exami-
nation. 'In addjtion, however, patients with dysarthria, apraxia, dysphonia, dyslalia,
stuttering and stafus post-larynsectomy have been followed." . :

Therapy on TV, followup therapy by Bédford personnel, and family counseling on TV "
were integral parts of the program. Several diagnostic tests were effectwely adminis-
tered using the interactive circuitry: »

Schuell Minnesota Test for differential diagnosis of aphasia.. ’
. Subtests of Eisenson's Examining for Aphasia.
Peabody Picture Vocabulary Test
Articulation assessments via Templin Darley, Goldman Frlstoe,
Fisher Logeémann test of articulation competence. . :
Oral peripheral examinations
Jowa Pressure subtests .
Stuttering evaluations : ' L
Auditory discrimination testing T
Voice evaluations—- - - = —— - D e e e
v Case Histories i
Patients made adjustments to their communicative impairments by deriving support
from others in group therapy settings, increased socialization and communication
Jouteside the therapeutic setting, and channeled their energies toward improvement in .
. la.nguage functions and socially accepted behaviors, where communication 1mpa1rment
had led to anti-social behavior. . ~ -
& - .
The author concludes, '"The intimately personal nature of therapy is not reduced .and,
in fact, may actually be enhanced by IATV ... IATV permits an effective alternative
to the classical, direct confrontation method of classifying and treating those patients
presenting speech, lapguage and voice disorders. IATV may even enhance face to
face communication. ~verbal communication is not only clearly seen and appreci-
« ated, but may also be a%gmented. "o <

'
e & e o o o

_* The television transactions were and are attended by the Director and Chief of
.. . - Physical Medicine and Rehabilitative Service at Bedford, océupational and physical
therapists on the Bedford staff, attending nurses, supportive personnel and mem-
‘bers of patients' families. Professional and family attendees ordinarily observe
"transactions from a separate roem in the Bedford telemedicine suite, unless their -
d1rect participation is desirable for the benefit of th$ patient.

»

’
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Ongoing activities by the Massachusetts Genehal Telemedicine Projects, in speech
and hearing impairment among school children, include testing of spgech sound dis-
crimination which will be quantified on Receiver Operating Characteristic principles.

Another proj ect Wthh evaluated speech therapy via the New Hampshire/ Vermont
"Interact'- system is reported in Chapter 1V,

The new telemedicine project linking the resources of the University of Ohio Med_ical
Center at Columbus to the Appalachian region, centered on Athens, Ohio will also
include a speech therapy component. (See Chapter 1V.)

-

»

Patient and Professional Acceptance

Patients encountering the interactive television medium have favored it overwhelming-
ly, in spite of speculation to the contrary by consumer advocates who foresee that
disadvantaged patients, in particular, will view it as second-class care, 14

The sole articulated patient objection diseovered by the author was raised by residents

of an East Harlem neighborhood in New York City who felt that substitution of a two- s
way television link would deprive pediatric patients at the neighborhood's Wagner

Child Health Station of the attention to which they had been accustomed. Co-directors

of the child health station would no longer be available, daily, on a face-to-face

basis, but would be consulted via two-way television from Mount Sinai Hospital. These

. obJections were resolved when it became apparent that contact with the co-directors

wasg, if anythmg, enhanced, and that additional services, previously unavailable,

* were going to be regularly delivered.

A major study of patient attitudes sought to query all 343 patients who had been seen
via interactive television at the Logan Airport Medical Station by physicians at
Massachusetts General Hospital from November 1, 1968 to April 30, 1969.15 The
study was accomplishéd by means of comprehenswe questionnaires which were ac- |
companied by a covering explanatory letter from the Department of Social Relations
at Harvard University. Additional correspondence and telephone communication
helped to produge a final response~rate of 80% (275). .

This is a review of some of the findings of that study. The numbers used correspond
to the numbers in the questionnaire. Often percentages cited will not total 100%
‘because of the elimination of "not sure’ and "no answer" responses. Questions 1-8
deal ,w;*experience prior to or apart from patients' encounters with telemedicine.

'69, 8% of the respondehts felt that medical care in the United States
is improving, ,

‘1.

-

. ..
2. 21 5% rated quality of care by physicians "excellent" and 64.7% as
"adequate, " with-only 11% 3% rating it as "less than adequdte'' or "poor. '
These responses refer to patients' attitude toward medicine in general.

5. In answer to the question '"How satis’f@ﬁz de you think most people would
find the system of seeing the doctor over television?!' 7, 6% said it would
be more satisfactory than seeing him in person, 30.9% felt it would be about
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‘as satisfactory as seeing Mm in person, 41.5% that it would be slightly less
satisfactory and 16.7% that\it would be much less sdtisfactory than seeing
him in person.

7. "Again, trying to get at what may have been patients® attitudes prior to their
own experience of telemedicine, in response to the question ""How comfort-
able do you think most people are about seeing the doctor over television ?"
12, 6% felt that most people are more comfortable with the’television system
than with seeing the doctor in person, 42.2% felt that people are about as
comfortable, 28.4% that people are slightly less comfortable, and 11.3%
that people are much less comfortable seeing the physician on television than

) seeing him in person. / . . .

8. '"How impersonal do you think most people find the experience of seeing the’
doctor over television?" 18.2 % felt most people find it Iess impersonal than
sqeing him in person, 30.6% "about as impersonal, " 24.4% ''slightly more im-
personal than seeing him in person'.and 16.4% felt that most people find it
"much more impersonal, " . -
Close counterparts of these questions were directed at. the patients' own experiences T
with telemedicine:

9. (see5.) ''How satisfactory was your own experience in seeing the doctor Q
over television ?'"' Respondents indicated that 7. 3% found seeing the doctor.

. over television "more satisfactory than if I had seen him in person, ' 61,8% '

said it was "about as satisfactory as if I had seen him in pétson, " 20.0% '

said it was "slightly less satisfactory, ' and 10.2% "much less satisfactory."

11. (see 7.) "How comfortable did you feel in seeing the doctor over television?"
9,.5% felt "more comfortable than if I had seen him in pergon, " 61,8% '"about
as comfortable, " 18.9% "slightly less comfortabls, " and 9,1% "much less
comfortable. "

12, (see 8.) '"How impersonal did you find the experience of seeing the doctor
over television?"" 15.6% found it "less impersonal than if T had seen him in
person, " 46,97 found it "about as impersonal as if I had seen him in person, "
19. 3% found it "slightly more impersonal'" and 12.4% found it "much mor? )

A3

.

-

impersonal. " »

The author notes,"If the study had been limited to a single question to access respon-
dents' favorability to the system, one would have chosen itemu3, [following] or some-
thing very much like it. This question has the advantage of linking attitudes toward
tele~-diagnosis with a concrete choice situation in which respondenfs might readily
imagine themselves, and of haying simple 'ves/no/don't know' alternatives for respon-
S T . . -

-

- 13{ ""Will you recommend the tclevisimservice to a friend with a médical,problem
. like the one for which you saw the doctor over television (assume that the
¢ television service was about as convenient to use as any other.)" -

©
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69. 8% would recommend it.
16, 7% would not recommend it.
12. 0% were not sure.

The responses to items 16 and 17 "rule out the possibility that the population using
the system are self-selected by virtue of their prior attitudes toward it. " \

16. ''Before you first went to the Logan Airport Medical Station, did you realize
that there was a television system there?” R
26.9% yes. ‘
) 7lo 6% no. ) ‘

17. '"Before the time of your first television appointment, did you realize that
you were going to be seen by television?"
12,0% yes.
86. 9% no.

The study covers a number of other points, chiefly having to do with relationships
between demog;phic factors and attitudes toward medicine, but no attempt is made
to differentiate between these findings and those characterizing the general popula-
tion of the region or the nation. The author concludes, furthermore, "In terms of
prediction of attitudes towards the system, the results are mostly negative. Attitudes
toward medicine in general account for about 10% of the variance in gttitudes toward
. tele-diagnosis, but the effect of other variables ig almost negligible. Education is the
only other variable with an unambiguous statistically significant relationship~— a nega-
tive one— to favorability to the system, and this relationship is very weaks"* The
author goes on to conclude, in part, that, “Ong might recall that the research was -
begun in some apprehension that there might exist a major body of latent antagonism .
toward the system, undetected by the Medical Station's staff. In light of the results ...
I believe we can afford to discard such fears. About 15% of the population, judging .
from items 5-13 of the questionnaire, are real critics of tele-diagnosis, but no more.
The possibility that the remaining 85% have strong critical feelings which they fail to
express, seems to me very small, While the objections of the 15% must be taken
seriously ... through further research into the nature of their misgivings, one would
hope... this rate of dissatisfaction should hardly discourage one from continuing to
explore the possibilit1es of the system. " a

No formal study of physicians' attitudes toward mteractwe television in medical
practice has been reported. However, there is ample evidence that the most virulent

opposition to telemedicine may come from a large number of physicians. ** Dwyer' 8

opening comment about physician attitudes, quoted above, is characteristic. As a

generalization, physicians who have heard about telemedicine but who have had no
.. contact with it are at least skeptical about its effect1veness ‘in accomplishing profes-

* It is noted that this relationship— inverse.as between amount of education and
degree of favorability to tele-diagnosis—"accounts for less than 2% of the variance

of the dependent variable. "
** Seg, in Chapter I, "Effects of the telemedicine medium on physicians attitudes
. toward it . -

-
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siong tasks and frequently denigrate the concept. Physicians who have had experience .
with the medium tend to temper their opinion toward more open exploration of its
potentials. o ) o Y v,
Nurses-may be expected to have attitudes about the medium which are relafed to their
. respect for physicians’ opinions and their own motivations for greater responsibility
in patient care. An unpublished manuscript 16 by principals of the New Hampshire/
Vermont "Interact’ system showed that nurses interested in pursuing their edication
rated the medium higher when it was their sole method of ¢btaining continuing educa-
tion than nurses who had other means for obtaining similar education. _

Y4

~—

46 nurses at the University of Vermont Medical Center in Burlington pursued a hine- -
week program of continuing education in the traditional fashion. They were lectured

to by speakers in an auditorium. 33 nurses at the Central Vermont Hospital at Barre
participated via the "Interact' network. ‘ '

"At the end of the nine week series botk nursing audiences were administered an

attitude rating scale...to detexmine how they felt about the program as a whole. R
Both audiences were #iso asked o rank various methods of receiving medical educa-

tion on a seven item list... to determipe their respective hierarchies of preference. "

"To better ascertain the role and utility of the interactive capability of the television,
the nurses at Central Vermont community hospital were asked several question
directed toward interaction and participation." , :

4 . N < .
"It was anticip at both audiences would feel similarly about the program; how-
éver, those who learbed via TV would rate ithigher as a method of receiving educa~-
tion than those who learned face to face and were not dependent upon the medium." -~

""Results: , » ) .

The ways in which both groups of nurses preferred to obtain their continuing medical

education are shown in rank order in Table 2. (See page 174 ) As was expected the o
nurses in the community hospital who participated in the programs solely through

" Interactive Television ranked it higher than did the medical center nurses who par-

ticipated in a face to face mode. ". ' -

{ »
» .

"The community hospital nurses' attitudes toward the TV and its interactiye capability

are shown in Table 3. (See page 175) Eighty-five percent indicated that they would not

have participated more if they had attended the program in person. Ninety-one per- '
cent stated that they would not have participated fyrther if additional microphones
were available. However,; when asked if they preferred to learn by TV rather than in
person,. 67 percent indieated the the 'in person' mode was preferable, but 76 percent
_ felt that TV posed no obstacles to their learning. " ‘ ! .

“"Discussion: ' .

~

It i)s apparent that the medium made no significant difference in the aftitudes toward
the programs of those nurses who used the medium and those who did not use it. "
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. ) TABLE 2= °
. Central Vermont N
: * 4 “
1. Formal Courses. * ‘
2, Interactive TV
-._3. <Local Hospital Programs
4, \J'oumgls
5. Audio Tape Cassettes * - 5, Audio Tape\eas\sittes .,
6., , State Conventions : 6, State Conventions )
" ¢ 7. National Conventions : "7, National Conventions . _
. -
Table 2 shows the results of Nurses’ preference rankmgs of wa.ys they btain’
T cGﬁfImﬁng medical eduation: = T T T S e T
rl ) :‘ - - . ;
’ - Jq j ' ;"‘\\
- . . -
¢ 4 ‘=
Col X \
- - ‘ ot * ~
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TABLE 3 '
/. P
Yes ~No_ No Answer .

~

1. ‘Would you have participated
. more if the microphones were . .
.- more readily available? 2 (6.0%) " 30 (90.9%) 1 (3.0%)

-

L3

2. Would you have participated
- more if §ou had attended -
the program in person : ' o -
rather than over TV? 4 (12.1%) 28 (84.8%) 1 (3.0%)

3. Do you. prefer to learn by ' - . —
TV rathier than in person? 7 (21.2%) - 22 (66.6%) 4 (12.1%)
§ /
4, BSes TV pose any obstacles . i . S |
to your learning ? 6 (18.1%)* 25 (715.7%) 2 (6.0%)
R ) " ’ ) ' -, . , "y
' * Some-of these obstacles were spec1fied and dre as followe
_ Transmitting difficulties, difficulty in hearing certain TN
. . speakers, and the camera not focusing on visual ‘aid8 L,
o . ? long enough for note takmg ‘\ ) . .

° . : . ¢ LI . s
P

’

Table &shows the numbers and percentages of Central Vermont nurses' answers to
queetions about the’ TV and its interactive capability.

v 4
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-
"Secondly, it is apparent that these community hospital nurses who tried the medium
like it, as evidenced by their ranking it second in seven preference choices ... The
Medical Center nurses ranked TV third of their top three choices. An explanation

may be that while the Medical ’genter nurses experienced minimal interaction over the
TV, they were present and saw and reacted to the interaction between their lecturer
and the community hospital purses. Thus, they were able to rank the method in ques~-
tion from first hand impressions. " ——

"Interpretation of \the data in Table 3 regarding both groups' perception of the TV and
its interactive capability is difficult. The question still remains as to whether or not
technology introduces certain barr1ers to communication.,"

"For exa.mple,, 18 percent felt that the TV posed such obstacles to their learning as
'transmission difficulties, ' 'hearing certain lecfurers, ' and 'the camera not focusing
on visual aids long enough for ncte taking.' It is interesting to note that 4 of the 6 in-
dividuals reporting such obstacles to their learning also stated that they preferred to
learn in person. Also, it should be recognized that the nature of these obstacles is
such that they can be corrected or eliminated now that they are known. "

"Undoubtedly, the questions shoanld have been more refined to prevent consequent am-
biguity. For example, from monitoring the lecture series it is known that there was
interaction between the community hosp1tal nurses 3nd various lecturers, although
there was no attempt. made to quantify this. Subsequently, when 91 percent of the
community hospital nurses state that they would not have participated more if the
microphones were more readlly available, what does it mean? The authors suggest
that possibly participatioh is basically a funct1on of need and that additional micro-
phones or in-person attendance is superfluous. In other words, the nurses partici-
pated because they felt a need for clariflcatxon, additional informatmn, exploration of
side issues, etc. and once this need was satlsfzed there was no need to partiéipate
fugther, whether or not more micréphones were availabIe, whether or not they attend
in person or via TV."

"It is interesting to speculate on the seeming paradox as to why the majorijty of the
Central Vermont nurses preferred to learn in person even though they claim they
would not have participated any more than they did via TV. Does attendance in person
tend to reify the learning experience for them? I other words, does the physical act
of first hand experience validate the image of the traditional teacher-student role?
Vicarious learning, for psychologmal reasons, is felt to be second rate in spite of the

fact that in many ways TV is better than first hand experience (e.g. boardwork may
be seen closeyp, volume may be adjusted, demonstrations may be seen’ without inter-
ference, etc. ). It should be noted that this attitude is partially corroborated by the
o rankings in which formal courses, typically trad1t1on bound in a lecture format,
P ranked just above TV " ’

"In view of the advantages of TV over, the first hand experience of ecrowded lecture
halls, far away blackboards, blocked view of demonstrations, one wonders over the
validity of the belief (pe'rhaps myth) | that'first hand experience is better than TV."

“In any event, it should be remembered that 33 commumty hospital nurses did attend
+ this evening Qerie& with no apparent reward other than personal satisfaction derived
from improving their professional expertise. They did choose to view the series over

.
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CHAPTER V : ' STUDIES, OTHER STUDIES

TV i'atl'ler than drive one hour to Burlington to attend in person. And finally, they
were not awarded extra pay, equivalent time off, or academic eredit for their effort."

Y

"Conclusion: ‘ T , ,
The rapidly multiplying advances in medical knowledge and technology bring a con-
“comitant increasing need for evaluating the traditional modes of disseminating this
information and a search for other efficient and efficacious means of mags informa-
tion distribution. " » .

"Open circuit or broadcast television has been utilized in such a manner with rather
marginal results. The results of the evaluation reported herg with a closed circuit
interactive system indicate a relatively strong acceptance of the medium by nurses
as a means of continuing medical education, "

Other Studies
Telemetry of electroencephalograph signals has been reported successfully accom- ]
plished over ordinary telephone lines. (See Chapter VI,” Reference 6.) The author

of this report is unaware of EEG transmissjons using telemedicine links.

Study of the feasibility of transmitting stereoscopic images is underway in the .
Massachusetts General Hospital. Telemedicine network. (See @hapter VI, Reference 5.)

"Study of human engineering factors has been reported, in preliminary form, from
Massachusetts General Hospital. (See Chapter VI, Reference 5.) ’ .
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CHAPTER VI _ .

ISSUES AND QUESTIONS IN TELEMEDICINE COMMUNICATION

This chapter discusses some unresdlved issues a.nd questions in televised communi=-
cafion,

It is the view of all observers who have been considted in preparation of this report

that the most useful research should be conducted by interdisciplinary teams sinee

sociocultural, economic, political, medical and technical factors are involved in

purposive utihzation of interdctive television, - \

It is the author's contention that interactive television must be viewed not simply as

a technology but as a2 medium of communication on the same general order as face-
to-face communication, but endowed with constraints and capabilities different from 5

those operating during face-to-face communication. Indeed, tie means by which they

facilitate performance are fundamentally different, and that difference influences not

only the products. of the interactions,, but also the relai1onsh1ps among the interactors,

If we attempt to analyze phenomena occurring as a result of telemedicine as if they

were somehow isolated from the communication means by which they were produced

we-have not analyzed them at all. We have acted upon the insupportable assumption

that means or processes of communication, either face-to-face or interactively

televised, represent factors which either balance or cancel each other out. If they

did balance or cancel out there would be no research to do! It is precisely because

means are different that we see phenomena arising from the IATV sﬁ:uatmn which,

in respect.to the fage-to~face situation, run gamuts from 'like" to "unltke, " "worse"

through "same" to "better and most distressingly from "familiar' to "unfam111ar"

and "ordmary" to "paradoxical. "

A »
- [

This section is intended as a communication overview and prelimi.nary checklist of :
some of the issues and questions that need to be addressed by researchers. *How-

ever, it is unrealistic to assume that further developmeny of télemedicine will be
dependent on exhaustive study, since health and medical’organizations have decided

that interactive television can facilitate the delivery of services now. Therefore an
important research function is the development of reliable, useful information for -
those who are using or want to use telemedicine in the near future, as well as for

those with longer-range decision and pohc_'," responsibilities at local to national levels.

<8

*  For a further discussmn of questmns and issues in telemedicine see notably a.nd
foremost, a volume entitled "Telemedicine" edited by Rashid Bashshur, Zakhour

Youssef, and Patricia Armstrong, published by Charles Thomas, Springfield, | -
Ilinois, 1974. This is a compendium of articles by social sc1entist3 communi-
cation specialista, health care planners a.nd technologists. . . ‘ .
. . :§ M :
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CHAPTER VI ISSUES AND QUESTIONS

L

It will come as no surprise that most questions about telemedicine are interrelated.  ~
However, in what is still an early stage of exploration, two questions would seem to
take priority over others: What functions’in health and medicine can be performed
satisfactorily via interactive television? and How is communication among partici-
pants accomplished in the interactiye television medium? -

There are some preliminary general answers to the first question. The second has .
not been studied, It is apparent that answers to the second question very probably
will ¢larify answers to the first. Likewise, answers to both will affect answers to
questions that follow. - . . -

Rashid Bashshur* makes awuseful distinction between minimal parameters that de-
fine the existence of a telemedicine system and those which are important in con-
sidering the effectiveness of telemedicine programs. He categorizes four para-
meters a8 minimal conditions for the existence of a telemedicine system: geographic
separation, telecommunication equipment, staffing arrangements, and organization-
al structure. Parameters affecting effectiveness, in Bashshur's view, "have been
relatively ignored but deserve greater emphasis. " They are: clinical applications .
and normative structure to guide behavior in the IATV medium.

What Bashshur identifies as "effectiveness features" are here regarded as of over-
riding significance,for research. It may be that these features have been relatively
ignored because they deal in coin from a realm where research has had little or no
previous reason or opportunity to travel; thus yesearch has developed insufficient
knowledge of the nature of the marketplace, the goods therein, and the prevailing
methods and tates of éxchange., P . .

Froﬁ here on the priorities'c;apnot easily be d:étermined and they become a matter
.for decision by those who sponsor and perform research. . .
- f .

The major issues are: .,
. How does interactive television alter relationshiﬁs among users? ¢ .

.  What is the impact of telemedicine on health and medical drganization ?

* "Two additional parameters have have been relatively ignored but deserve
greater emphasis are: (1) The specification of the type and nature of clinical
applications first, in terms of the specifictmedical procedures that are amen- .
able to the medium of telecommunications and second, the clinical ramifications
of the loss of face-to-face contact between patient and provider and (2) the
development of a normative structure to guide the behavior of all actors in the
System including the physicians, nurse practitioners, physician assistants, . ’

_'patients, etc., and to mediate the division of labor in the system. The first four ’
. parameters listed above are to be regatded as the minimal conditions for having

a system ., .. without which there is no telemedicine system. The last two
features are important in considering the effectiveness of operati telemedicine
programs while minimizing friction that usually results from vague behavioral
expectations, " 1

»
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ISSUES AND QUESTIONS

.

Hpw best can sdtisfactory access be provided? ‘ ‘-

What should be the relationship of telemedicine facilﬁies to larger telecommuni-
cation networks ? . ' T

What legal issues are involved* . . .7

-

What payment issues are involved?* : - /
How are factors of quality and access maximized relative to servi require7

ments ?

-
v -

At what point(s)_‘cén cost benefits of telemedicine facilities be meaningfully
assessed? . - - .

Questions of cost, ‘quality, and access arise at every stage of telemediGine implemen=
. tation, fro?/é:"elimig,a;y planning through each increment of application and expan- .
sion, eithg  of services or facilities. Experience and understanding of divers tele-
medicine configurations will permit development of reliably tested models which will
be appropriateg; useful for preliminary cost, access and quality analyses in a varie-

.ty of projectedtglemedicine implementations.

Quality and access issues would seem to be related to the resolution of questions
such as: )

/ What constitutes a satisfactory level of quality when the alternative is no care
at all? . ..

Do consumers regard as unacceptable any system which deprives them of face-
to-face professional care? :

How much access is the sponsoring institution o community willing to pay for
in those areas where facilities are inefficient in comparison to those in more
heavily-settled areas? ' ‘
1t is useful to separate questions about telemedicine into categories of ''system'’
and "channel" as Allen ShinnZ has suggested, in adapting the distinction from Alex .
Reid,3 The channel is the communications hardware and the personnel who use it
to communicate, and will be discussed in Section A of this chapter. The system is
the organizational matrix into which the channel is set as will be discussed’in
Section B. Therefore the channel is what accomplishes the communication, and the

*  No judicial review of any aspect of telemedicine, per se has come to our atten-
tion, nor are we aware of scholarly work which attempts 'to asSemble legal
precedents applicable to telemedicine. L *: '
Payment for services received via telemedicine is likely to follow established
patterns of the parent system. Altheugh the question of a "telemedi¢ine sur-
charge" as been raigked, it has not been systematically applied, “The big ques- -
tion is how third-party payors view delivery of services via te%eme-dicine.

ks
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ISSUES AND QUESTIONS—IATV_FUNCTIONS
{ ) ’

-,

system §s not merely the network of channels .but the health care system which it '
sérves.iSection C will deal with problems common to both channel and system.

']

A, What functions in health and medmme can be performed satisfactorily via
i.nteractwe television ?

- - . -

The fungtions considered here are those assoc1ated with diagnost1c and patient-car
management tasks common to medical practice, )

It has been suggested by physic1ans and other professionals involved in health c%re
that resparch he directed at facilitation of tasks. This is an almost 1mposs1b1e
orientation for research since it would r re trial and error for a very large
number ‘of tasks* each of which reql.uresegu exercise of one or more functions, .

/ .
Instead researchers should investigate how communication facilitates the functions,
gingly or in combination, common to all tasks or to discrete tasks. Where functions
cannot readily nor feasibly be facilitated, then we should ask what is the pature of
the information sought, in order to determine whether the information may be gleaned
satisfactorily from other functions that are or can be facilitated. .

If we eliminate pat1ent interviewing and history taking the general functions associa-
ted with diagnostic and management tasks are four in number: inspection] palpation,
percussion, a.nd auscultation. **

.
I

@ction subsumes all visual functions, We can eliminate from Turther considera~
tion as presenting no significant problems of facﬂitation, the visualization of data
gathered by indirect means (e.g. ECG, EEG, echo-86und. displdys, temperatyre,
radiography*** or by photomicroscopy), because all can be specifically displayed.
We can furthermore eliminate the visualization of gross parameters of physical
'examination {e.g. posturé, physique, contour, chest expansion, motion) and, for all
practical purposes, the gross appearance of smaller areas (eog. scars, lesions,
deformities), *¥*** °, ’ §

- ‘ PR

For example, there are plus or minus two hundred separate tasks which

be performed in a general physical examination. Additional examination taslé
" are performed in the specialties, while instrument-mediated diagnostics also

add to the number.

** Functions of smell and taste are not considered herg. The best the telemedicine
- clinician can do is aftempt to elicit verbal informa(ion of th?e from the px\‘o
..,.fessional attending the patient.

Y ? T
Vl *” ,ﬁ** Radiography is held to be the mast com visual imag{ requirmg mterpre\a—
‘ ¥ . tion by a medigal professional, Acco g to various studies, it can be ac~ .

* complished satisfactorily: (See Chggter V g,nd #13 in Chapter V.)

This statement appears to be true if exper’ience in dermatology is representa-
tive of facility in visualizipg 2~dime ondl appedrance (e.g. distribution, mor-
phology, relative size, /degree of loration, ulceration,” scaling, crqsting,
bleeding, suppuration)‘as opposed to 3-dime1rsional findings (e.g. t

turgor, indentaticm, eruption, subcutaneous depth ‘and extent). (‘See 8 er V.)

- -
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- CHAPTER VI E . ISSUES AND-QUES’I]IONS—INSPEdTION

5

&

. ] ~ . 3 .
The inspection problems remainipg include: Visualization of dire f body
orifices and the gastrointestinal and pulmonary tracts, assumin; (o ‘menta~
tion and trained personnel are available at the remote site, * 1lity of field of view,
comparison, and thfee-dimensmnality. ‘ . :

. The first problem, of dlrectly viewing body ofi:fices the gastrointestinal and
pu]:monary tracts, presents three separate coficerns., - o

First, in direct camera V1suahzatlon of intra-oral cavity, the qamera, hghts
and the remote hand with the attendent i Gtruments are all in each other's way and
remote controls have not been déveloped by which the distant examiner may move

- the patient's head, Miniaturization & o}/ equipment, precise remote control of patient,
and precise routining of remote hang faovements may be required. Alternatively to
such routine, development of a se
indicated.

Second, in vxsua.hzatlon by let optms (es8e opthalmoscopy, laryngoscopy, bronchos~
copy, -btoscopy, rhmoseopy, proctoBcopy, sigmoidoséopy) the problem is to inter-
face a camerg lens with an optical ihstrument which is moved relative to the field of
view. Thus, “golution may lie in establishmg the camera and instrument as a single

- unjt which carrbe remotely moved.-

Thn:d, in vvsualizatmn by other Opt1gs systems (e.g. fiber-optics), again, the prob-
lem is one of mterface, since both ra and instrument must move as 2 unit.
o Interface is complicated where a ﬁber-optlc bundie is involved because glue in the
/,»), bundle appears as a v1s1b1e grid to television cameras,

1. -

,Jt becomes apparent that feedback‘ must be congidered. For example, the solution
suggested for infraoral exammatipn,g'omes down to very complex manipulations of
remote controls with or without an ee%i.lly complex, precise and rigid routine that

-

must be well understood, timed, and goordinated between two persons. We may
have been led astray by the assumptioh that the feedback required by the physician
must be delivered in the manner to which he of she has becopie accustomed in the
face~to-face medium. However, in mobt instances inspedtion functions may be

.. performed so as to deliver satisfactory,yisual information which is perceived {o be”

. "the same as" that to which physicians %re accustomed. The further we pursiie'what

. is needed to fadilitate functions, the more we will find that some functions cannot

- be readily facilitated in the accustomed gpanner but may be otherwise facilitated,
as a result of digcovering ‘what it is the physician actually needs to know and the
way in which the physjcian synthes1zes information given. Few studies to date
have probed this area. ** g

* . Remote viéualization of cardiovascular direct-view probes is unlikely in the
very fear futare but cannot be ruled out if and when ggnsultants communicate
’ between major- hospital centers, ,

Andrus and Bir& 4 have observed, affer studying how radiologists gcan an X-ray

directly, that scanning with a remotély controlled camera is different, The

radiologist using television will staxt with an overall vféw of the film. Then he
use & zoom. lens to scan systematit:all (as opposed to nonuniform saccadic




_QHAPTER Vi ISSUES AND QUESTIONS— INSPECTION

’ * N
. ' .

. To what degree can the remote physician's field of view be as mobile as/ if he were
in the room with the patient? The movements to be reproduced are those in which
the physician is moving laterally, vertically, or in depth, relative to the patient and
vice versa, or when both physiciansand patient are moving relative to each other. ,
Since the physician's point of view is that of the camera, is it more desirable to.
move the camera laterally and vertically or to move the patient? * How can the
command of function that occurs face-to-face when the physician moves the pat1ent
and begins to use an otpscope or similar optical instrument be facﬂitated?**

<—“/
~
-

w. Scot% Andrus and Kenneth Bird have given the problem of mob111ty cons1derab1e
thought:°. ¥Although much of the inspection required by the professional can be dong
by positmning either the camera or the patient, such manipulations introduce an  ~
unnecessary degree of awkwardness. Several suggestions have been ntade to increase
the versatility of the remote control camera by providing a circular track surround-
ing the patient at a distanke of several feet, By adding rotational movement along the
circumference of such a circle,satisfactory visualization of virtually every portion of
the body could be achieved. An overhead camera with x-y mobility would also be
helpful, Instead of the floor tripod for the various cameras used to supplement the
primary camera, an overhead mount with fingertip control to move and point the
lenses for sharply focused images will be a real technical contribution.
"Macrophotography will enhance the usefulness of virtually any patient service-
oriented telemedicine system; for example, tele-otoscopy is being exp olored within
the Telediagnosis system. All of.the technical factors and complexities which bear
on the actual piéture-making, process.must be minimized to prevent aiteration of the

!

P T

eye movements used when scanning the film on a view-box. ) ;'Since the scanning
via the television camera is not, as rapid,as with the human eye, random, in~

" voluntary changes in the scan pattern which many radiologists believe they ém-
ploy may be avoided. "

"It is almost certain that a radiologist inexpenenced in tele-radiology can re-
view a roentgenogram in this deliberate fashion without any sacrifice in
resolution or in his ability to interpret the shades of gray accurately. With
slight practice, he will bé able to interpret roeptgenograms as quickly via tele-~
vision as on direct viewing. It will be necessary for himm to learn new habits.
.A more systematic scan pattern is necessary. Since a systematic search pattern
is said to be best, perhaps interpretation will improve when such a pattern
actually becomes necessary " . .

A fixed camera provides depth approximation of the physician's view by zooming
and his/her head movements by panning and tilting,

it would appear that use of instrumentation would have to be anticipated at the
remote site. A basic kit of optical scopes, turret-mounted on a2 camera and

. comprising a basic .unit, could be developed and permanently mounted on the
examination table.

.
& L - /
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CHAPTER VI R ISSUES AND QUESTIONS -~ PALPATION

’
4 ’
.

patient's perceptions and expectations of telemedicine. If the technic pe_rformance
" is allowed to intrude, then patient acceptance will be decreased, g??e is every *~
need to reduce the diversionary aspects in the diagnostic, consultative, or function~
ing process. Related to this need for macrophotography and the desxre to render
optimiim close~up photography is the possibility of providing sg,veral degrees of
motion in the examining table upon which the patient may sif or lie. A modification

of e.g. latest type of dental examination chair which has up~down, rotational and
folding~unfolding features could serve as a prototype. By combining easy( camera
mobility with the additional mobility offered by such an examining table with a focus~ .
ing and ilumination feedback control device, the needs of telemedicine would be met
in this area." £

Development of very small camera equipment ig now in progress and utilization for
telemedicine should be tested, to further remove the ''diversionary aspects' Andrus
refers to, as well as to enhance mobility. In'the same vein, utilization of wireless
microphones could provide greater mobility to both nurse a.nd patient at the remote
gite, The purse i.n particular must often move out of range of a fixed microphone.

Comparison is a function television can readily accomplish, gn”/en the proper equip-
ment, Comparison is feasible among as many camera outputs as are available and
can he activated at the examining physician's location, For example, if the physician-"
wishes to see a view of the patient's right leg from knee to ankle, an X-ray of the
same leg and a microscope slide of biopsy taken from the right tibia, simultaneous
camera outputs may be reviewed by: switching from one camera to another; display
of all three outputs on a single screen simultaneously by a process genencally known

"mattmg," display of a static X-ray and slide using a 2-channel videodisc record-
er or frame-grabbing schene, on two monitor screens in addition to the "live" shot
of leg &a the usual monitor~ ora d.lsplay of all three as 'live' outputs on three
'separate screens, *

. Three—dimensmnaligy may be achieved by use of stereoscopic lens dexices. These
are undergoing testing at Massachusetts General Hospital. They should be examined
in other locations with different applications to determine their effectiveness in con-.
veying satisfactory information of "depth over the entire range of views which
varioug cameras. and lenses make possible. Holography, actual three-dimensional
visualization, has not yet been perfected. When it is 1t will have considerable poten-
tial for telemedlcineo : : .

- Direct ;tlpation, which nequires the "laymg on of hands" obviously LAV not currently
feasible in telemedicine, The functions of palpation may be achieved, with varying
grees of success, by obtaining information from the professional in attendance .
th the patient while some palpati.on functions may be performed by indirect means,
‘ot Rl Uy
’ - = .

’ . ' - -

Since this requires three television channels, it probably is impra.ctical at this
time. : ~

-




CHAPTER VI ISSUES AND QUESTIONS—PERCUSSION

Direct palpation involves all the functiong of the sense of touch. Can some touching
functions, such as temperature, presence of moisture, and resiliency (noting the
time it takes for edematous tissue to assume its prior state) be reported by indirect
meand? A

Which touching functions may be satisfactorily reported by a professional in atten-
dance with the patient? This question cannot be answered objectively. Factors of °
training and competency of the'attendant, previous experience shared by the partici-
pants, degree of finesse required, all enter into the ad hoc subjective evaluation.
Generally, ‘it would seem that this type of report is usefully limited to gross differ-
entiation, unless the reporter is a physician with a command of precisely desc riptiv;
language, © " . ' oL a ' ’

N,
Which touching functions may submit to satisfactory indirect report as the result of
development of technology ? Servo-controls to replicate hand and finger movements
are in common use in laboratories where contamination of materials or injury to the
performer would result from direct contact. Some of these give feedback of the
pressures that are being applied to the object grasped. The heart motion amplifier,

a device in fairly common use for medical education, delivers a gross report to the
hand by means of a styrofoam pad, of the rising and falling movements of the heart
over which a device has been placed. It moves with the heart and is motion-sensitive »
only. Devices incorpprating principles of the above types, to report to a distant hand
motion and textural phenomena encountered by a2 mechanical, electronic, or sonic
probe can he developed, if,they.are not already in existence. When such devices arée
.available thege should be no problem in transmitting the information via any of the
means used in transmitting television. o ' -

1

»

Which functions can.be converted {o other functions? For example, which palpation
functions can be converted to jnspection functions ? Andrus and Bird © point out that .
among the many functions of palpation are the denionstration.and delineation of ab-
dominal masses, abnormal liver and spleen enlargement, cysts and lymph node
clusters and the like. Although a physician may insist he must perform palpation for
.these reasons, "yet his needs might well besatisfied by an appropriately designed
ultrasonic transducer which would permit even more accurate examination albeit

with a technique about which he currently knows very little." Are there functions of =
palpation other than determinations of location and extent that can be accomplished

by ather means? ", .

L}

Percussion ’ - \ .k

P

-

.\ 3, Percussion consists of both touching and hearing functions. Sharp finger taps produce
\‘ ~tones characterized as dull, flat, sharp, resonant, hyper-resonant, tympanitic, etc.
N Like auscultation, it merely provides indirect evidence. The functions of percussion
. gy be achieved to varying degrees of satisfaction if the professional in attendance
k \x}@ the patient performs the percussion under the distant physician'sview. The pro-
majonal performing the percussion must be not only skilled but consistent. The B
figlfer taps must be either uniform in intensity or graduated quite precisely, if they
are'§¢;produce tones which can be "read' with any degree of accuracy. The micro~
phon%@yvays shopld be the same one and placed at the same distance from the sound
sourc’,eug;?g‘l‘his nce should be fixed as a result of testing, and yolu}r}e, once” X
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established, likewise fixed. "Turning up" the volume infroduces a higher degree of
ambient sound pxckup, ioften an effect of greater resonance. * -

Certain percussion functions may be converted to ofher functions. For example, when
percussion is used to detect cardiac enlargement or pleural fluid accumulation,

Andrus and Bird?, suggest means may be used similar to those suggested above, .
under Palpation. An ultrasonic transducer would produce a visual read-out of location
and extent of mass, or "constant tone auscultation, in which a steady pure tone sound**
is introduced’into 1he body and a stethoscope is used to study transmission. ' Develop-
ment of the laﬂ:er device could, pending study, deliver information of changes at and
bétween mterfaces. It would require the.physician's learning a new technique, but
would fac1l1tat§*face-to-face functions as much as 1nteract1ve television functions.

. P

<
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Auscultation is used to ascertain sound functions of.heart lung, a.ﬁd bowel. From
sound functxons, deductions-can be made as to conditions in the organs examined.

Thus auscultatign, per se, is a means of obtaining inslire¢t evidence., Auscultation
functions may be accomplished satlsfactorlly in telemedicine.’ The use of an electronic
stethoscope permits the distant physician to hear auscultatory phenomena as if he or
she Were present with the patient, under the followihg conditions. The physician must
have a goad view of the placement of the stethoscope. Control and placenfent is effec-
ted by instruction to the attending professiongl/ The physician either must learn to
interpret the sounds delivered by the electronic stethoscope (sound frequencies up to,
and capably beyond 10, 000 cycles per second) or the instrumént's output must be
degraded to the range of the acoustical stethoscope the phys1clan is accustomed to
usmg k% %k \ ) - R

-

AuScultatio
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Which auscultation functmns can be converted to other functions ? Generally speaking,
it is apparent that auscultation functions, like inspection functmns, are capable of
being accomplished in telemedicine. Consequently, the motivation to seek alternative
_means of obtaining the information auscuitation provides may be less than the motiva~
tion to find alternatives to palpation and percussion. It must be observed, however,
that some auscultation functions already are performed by other means, except those,
requiring the use of radiologic and exploratory techniques which expose the patient
to potential danger. Phonocardiography is a sophisticated technique not yet widely v
used, although i allows greater diagnostic precisjion. Telemedicine can deliver
phonocardlography in very short time to a g%afﬁtance. Instrumentation which
precisely quantifies lung and abdominal soun known to thé author.

-

*  Development of a spring-loaded percussor with microphone pickup would be
’ fairly simple and would eliminate the vartables. .

*a

* «From a tuning fork or, better, an’ audlometer.

*h ¥ Concurrently, studies need to be performed to assess the \gtility of the greater
amount of informasion delivered by the electroni¢ stethoscope when its output is
- not degraded. Is the additional information of significant diagnostic value? How
readily can this information be assessed? How easy is it for physicians to. learn
to use it? Is the diagnostic increment Wonth the trouble? -
b ~188 «
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Ease of operating controls. It is apparent that most inspection and auscultation func-
tions can be accounted for, currently or potentially, in the interactive television - *

medium, Whether functions can be performed satisfactorily depends not only on prob-
ing the potentials of telecommunications technology, but on developing easily operated

mechanisms for control of equipment at the remote site, : .

If sophisticated technology cannot be handled by any participant after a modicum of

instruction, telemedicine will either be viewed as too complicated by many or will

become the preserve gf‘g, new specialty of telemedicine practitioners. The second

alternative is undesi¥able because one of telemedicine's primary goals is-to provide
. access to profes?iqxials who have medigal skills, not techpical operating skills.

The first types of studies that need be done to guide developntent of easily oper%ted ’
control mechanisms are studies of information requirements. Andrus and Bird® put
the problem well: ""One problem facing the engineer who is capable of imaginative °
design and application of extsting knowledge is that he may be unable to communicate
with the physician who presents him with 4 list of specific demands rather than de-
fining actual medical needs." e

)

The 2ngineer's plaint is only one side of the problem, The other side is that physici-
ans often may find it difficult to analyze the nature of the information needed which K
can be met by the application of ordinary techniques., Consequently, it may be fruit-
ful-to analyze the physician's information criteria in terms of the}r content and se=
quence, .

Second, studies are needed which attempt to match ascertained informational needs
to appropriate technological responses. Andrus and Bird 3 note that, "To estimate
the severity of failure of the circulatory system, the best measurement may be a
combination of skin temperature and simultaneous body core temperature. " Yet such
a solution "is most unlikely to develop from any of the early engineer-physician
dialogues. " ‘

Finally, human factors studies should be undertaken. Given an array of telecommuni-
cations technology the design of which is as responsive as possible to well defined
information needs, we are faced with .the question of how it is best controlled re-
mote}y by the physicians who must use it, ’ R ,

Ideally, all three issues are addressed simultaneously 8o as to give some opportunity
for interaction between what is desirable and what is feasible. . '

The equipment requirgd to facilitate simple remote control, even of ordinary fixed-
mount cameras needs\still to be assayed for telemedicine use. Currently, physicians
are provided with a joy-stick which pans and tilts the remote camera on an x-y axis,

A double row of six buttons provides the other controls (one to zoom in; one to zoom
out; one to focus forward; one to fotus back; one to close the lens iris, and one to

open it)s To zoom in from a wide view to 2 small dark spot requires a complicated’ _
set of maneuvers. Simplification of remote camera controls could be accomplished by o
a single spherical control held in the hand, A complete range of movement in the

plane of the remote lens would enable the physician to select any field of view, push-
pull to zoom in and out, revolve the sphere for focus, and revolve the ring at base of

- . L4 of ¢
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the Sphere for 1ris control. Another type of control could be a pencil-like device, *
emitting a point of light which when touched to the physician's monitor commands the
remote lens to zoom in focus to the area touched, controls the distance of zoom by, Coe
removal of the pencil; zoom out would be controlled by a switch emitting a different
frequency of light,” and change of field of view by moving the monitor, itself, the
patient, or other object, relative to the positmn of the remote camera lens. °

Positioning the patient relative to the remote camera lens is currently a clumsy
operation requiring the person in attendance to either move the patient or the examin-
ing table, according to the physician's verbal mstruct1ons. Andrus and Bird suggest
an ingenious -approach to this problem Provide the physician with a small model of
the examining table, with electronic linkage, so that movement of the model would
produce a corresponding movement in the remote €xaminatiop table. Furthermore,

a flexibly mounted camera could be similarly linked to a model. With a bit of practice
the physician could move the camers and the table to desired positions.

Problems associated with movement of camera, light, headposition, and instrurhents
during an intra-oral examination could be alleviated by remotely controlled servo-
mechanisms. Optical instrument units could be similarly controlled.

In applications where the physician man1pulates more than one element, he or she

will need to see not only the output of the camera which conveys the desired informa-

tion but also the output of a second camera which allows visualization of the spatial
relationships between the various elements that are being manipulated. The require-

ment of a second camera again raises the issue of ,the mannet in which outputs of the

two cameras, may be simultaneously compared. .

Control of placement and movement of instrumentation on or near body surfaces (for
example, electronic stethoscope, transducers of various types) could be accomplished

by means similar to those suggested for camera and patient movement. Such remote \
controls would be useful on locationg where skilled professio.nals are not attendmg '
the patients.

Are there instances in which functions do not require the full television bandwidth?
Since standard transmission of a television picture and sound in real-time requires
6 MHz of bandwidth (6, 000,000 cycles per second) 6 MHz represents a basic elec-
tronic resource— the full standard television channel, Someday the transmission re-
sources will become scarce as more people wish to use the medium than time will *
allow.. At this point, time-sharing will become necessary, and it may be required
that transactions be confined within a.certain number of minutes, This scheme de-
feats the system's purpose by allowing use only for transactions which can be ac-
complished quickly. A better alternative would be to share the bandwith. Bandwidth-
sharing is also called time-sharing, *

How can bandwidth sharing be accomplished? If a lesion need not be seen by a moving
camera, or in motion and the physician is prepared to wait a few seconds between

* See Appendix B for a discussion of time~-sharing technology as it relates to cable
.television. N .
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pictures, it may be viewed in a single still frame or serigs of frames via "slov‘v-n
scan. "' This uses onl/y 2,000 to 15,000 cycles. per second. (The greater the number
of cycles per secodd, the faster the rate of transmission can be.) A "frame~grabber"
-« (refresher) which uses the whole bandwidth for a thirtieth of a second but sustains
the image as long as it is wanted is another potential device for time-sharing. The
‘ same devices can be used for viewing X~rays. The physician must request closer
views by referring to points on a standard grid, This equipment is useful in all in-
stances when all there is required is a static picture or a static view through a scope.

I What informatiop can be transmitted via telemetry? The electrocardia.gram (ECQ)
in particular is often viewed, not from a paper print-out, but on a cathode~-ray tube,
The TV screen gives a superior cathode-ray display while bandwidth requirements

_may be as low as 20 KHz. The electroencephalogram (EEG), unlike the ECG, cannot

easily be read as a continuous "live" flow of running information, Neurologists insist
on reading the paper tracing., Data from the EEG's standard 8 leads, however, can be
transmitted as a set from one electroencephalograph to another, which then provides
the required print-out. * Bandwidth requirements would be ig the range of + 10 KHz,

Patient records stored in computer memories may be transmitted as alphanumeric
data. Bandwidth requirement is variable, depending on the speed of transmission
and the size of the characters transmitted., .

When the physician is viewing a still picture suchas slow-scan which may require
discussion or questioning, or whenever sound is a component of the transaction,
audio circuits will be required. “This adds 20 KHz 20 KHz of system bandwidth in
each direction, In cases of telemetry, alphanumeric dat?, and computer requests,
voice communication will not be required. - .

How is human communication accomplished in the inferactive television medium ?
Chapter III of this report, "Human Communication in the Interactive Television
Medium, " establishes that the interactive television medium is different from the face-
to-face medium and suggests some of the parameters in which differences may be ob-
! served. For example, it describes constraints imposed by the character of the images *
and seunds which present information of the distant space and the actors in it, norms
or codes of behaviox appropriate to settings and role concepts; and perceptions of dis-
tance requirements. These are interrelated constraints imposed by the nature of the
medium, about which little is known.

Reseafch aiming at predictions of behavior or quantification ‘of qutcomes of behavior
in IATV will be-of very low reliability until we understand how interactors perceive
.where and who they are in relation to the job they are there to do, as well as their re-

lation to the rest of the people who are also involvéd. No disrespect of the methodologies

*  Donald Bennett,. M, D. of the Department of Neurology at the University of Utah
’ _ College of Medicine in Salt Lake City has experimented since 1968 with trans-
mission of EEG's in this manner via ordinary voice-grade telephone lines. Cur-
- rently, all 8 EEG channels arg transmitted with resolution satisfactory for many
diagnostic applications. A major exception is evaluation of cerebral death.) -
. : ~y
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of prediction nor quantific;atio_n is intended. Indeed it is éuggeéted that the conditions
necessary to the application of such methodologies do not exist. One must know

‘whether the game is being played on a football field or a chessboard before predicting

the winner or the final score. Productivity can not be assessed reliably where the

process is not understood, -
- ¥

.Instead, early observational research should be conducted at sites where telemedicine
. already is being explored, Laboratory research often implies that participants’ en-

gage in role-playing (in the sense,of psychodrama as opposed to real-lifé role-playing).
One of the objectives of research would be to discover what are the roles people.as-
sume in telemedicine, thus laboratory experiments dependent on a reasonable defini-
tion of roles would appear to ber premature, ) . '

The temptation to narrow the scope of observation should be resisted. Concentration
on observing that which the observer feels can readily be assessed rules out what
cannot readily be assessed. Yet what cannot be readily assessed may be more signi-
ficant than what can be readily assessed. To the extent the IATV medium differs
from the face-to-face medium we must be prepared to accept that it may present us
with communication phenomena that have not been considered or infrequently ob-
served in studies of face-to-face interaction. At pregent we have only the broadest
indications as to what we are looking for in observing the participants' pergeptions
of frames and roles, role behayviors and underlying attitudes, and the functions of
interaction.- * o ‘

At a representative and accessible site observation may be .é.ccomplished by “in-person '

case-study and from videqtapes whigh preserve what participants saw, heard and did,
on-screen. Formal and informal interviews would preserve participants' differential-
ly-scaled attitudinal responses as well as more detailed responses to.questions about
their attitudes during transactions, \7 !

Adjustment of'the setting, equipment or the performing partidipants behaviors is
necessary in order to produce change in the direction of improved performance, It is
impossible to state precisely how such adjustment should be brought about. The
primary criterion for ahy adjustment is that it facilitate what the participants already
are attempting to do or what they want or perceive they need to do. Adjustments im-
posed by the research team would proceed in discrete increments acceptable to h

" participants and would be fully discussed with them prior to initiation. No adjustment

should be contemplated until the research team is thoroguhly familiar with the gitua-
tions it is observing, at which time other criteria would become operative. For
example: Are participants consistently having difficulty in performing a particular
function and can that difficulty be resolved by making an adjustment? Is such adjust-
ment feasible within the limits imposed by the technology and the overall working
arrangements of the staff of participants? Have some participants made behavioral
adjustments which are unknown to or unrecognized by other participants, and might

Analysis would include evaluation of: macro dnd micro observation of videotapes of
"on-screen' behavior; notes of "off-screen'' behavior; formal and informal interview
data; socioeconomic data per participants; and efficiency and effecti;veness ratings

4
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‘

- by participants and non~participant observers ‘(health care profess1onals) * Conclu-
sions could be summarized by narrative description of observations in case-study.
form and/or correlations among selected variables, Although coding criteria will .
be evolving during the course of research from the researchers' own interactions and
experiences, nevertheless, final determination of what is to be, coded and in what
manner, should await reflection and have the benefit of con&ultation from other ex-

. perts.. . - .

= -
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13
B. What is the impact of telemedicine on the relat1onsh1ps among profess1onals and
“clients in a Health care sxstem? i

Interaction within the telemedicine channels'p(m terms of perceptio; ' frames,
_ . role concepts and behaviors, the functional content of televised i

o been discussed. However, another order of affect may be seep in ationships in
. the overall system of health daré i in which telemedicine i8 incorporated, Here we
would look at relationships in terms of the development of functional patterns. Some
patterns would extend acrosf the % lemed1cme channels; some would bé totally out-
side them and, in many cases, some patterns would operate totally inside them, It is
dﬁficdlt to envision a s1tuat10n in which such a system's patterns would not comprise
all three contingencies, nor one whose patterns would not be affected by telémedicine

< to some degree. Consider,> as examples, the impact of the following:

~

-« Patterns developing inside the telemedicine channels:

. 1.. referrals via telemedicine from remote physiciw to medical center specialists.
, To whom did physicians previously refer? How éften? Were. physician and
‘consultant accustomed to the other's presence during consultations ? How do they
now refe:; d1fferently? ¥ , ) -

2, referrals via telemedlcme from remote nurse pract1t1oners to central physicians,
To what extent did the physician previously rely on nurses or other non-physi-
cians in his practice? To what extent does the nurse practitioner reduce or in-
% . - - - » creagethe 'physician's respousfbi‘lities? .
Patten;s developmgacross the telemedicine channels y .o '
1. televised meetmgs between phys1cians at remote and central locations. How
much correspondence, télephone interaction, and face~to-face interaction is
_ ‘fa01l1tatey1 or reduced by "meeting, " "observmg "<and "working with" via JATV?

7 v

~

y -2, consultauons leading to the'transfer of patients to the direct care of fﬁé‘ consul-
"~ . tant, The specific experience of Mount Sinai in New York is relevant in that .
patients from East Harlem who ordinarily will not go to the hospital for care, go
LI readily to'see ""that doctor I talked with on TV, "
A‘ ~ J”».
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v —

S s T g ' ’
. ¥ Participants’ performance ritings may he compared with non-participants',
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. °
3.  transagtions which save significant amounts of professional time. What effect
is have on the professional whose time is.saved?

L4 -

4

1. decr¥ased pressure on outpatient and emergency wards. What effects are intro-
in terms of time spent on diagnosis and treatment #nd on relationships

*

. Ca . \ .
MO Into the system of techniques that arise from telemedicine. Tele-
¥ pfimary care mandates use of non-physicians, and suggests central
files of patient records. What happens to relationships with physicians when
nurse practitioners are employed in non-telemedicine clinics ? What changes in
personnel relationships occur when patient records are centrally~located?

Affects on relationships created by the integration of telemedicine within the system
would seem to be susceptible of quantification.
Questions of how often? how much? how many ? ett. can bé devised to examine im-
pacts on the relationships. Sociomstric information flow models may be useful to
determine patterns of communication. (See Chapter IV, #6),

What is the impact of telemedicine on the organization of a system of health
service? ' .

It has been suggested by Bashshur! and others that the adoption of telecommunication
technology can be expected to significantly alter the traditional mode of medical prac-
tice. Physicians who have been practicing in relative isolation will probably experi- '
ence a greater degree of change than those operating in groups or as members of
hospital staffs, On the other hand‘all professionals using telemedicine facilities will

. have greater and more rapid access to other professionals and facilities. o

Once televised interaction becomes efficient, the productivity of professionals in a
telemedicine network should increase as the individual activities of the various actors
in the system are differentiated, their specific tagks become rouj;inize’d, and their
activities become rhythmic. Under these conditions the system configuration may
assume a greater complexity that enhances its productivity both quantitatively and
qualitatively. . T s :

"Finally, the effects of telemedicine on the system as a whole are suggested bjr the
effects on recipients and providers of health care. Specifically, innovations in com-

" munications technology could alter both the receipt and provision of health care. The

facilitation of real-time interactive communication, monitoring, and control among
providers of differential skill levels and with a broad set of specialties, could alter
the organtzational and behavioral configurations of health care delivery. By permit-
ting reallocation of functigns, a redefinition of the scope of activity, and a reduction
in walting and treatment#Imes, telemedicine has the potential to increase the produc- -
tivity and thereby reduce the costs of the delivery organization; by facilitating real
time access to patient, diagnostic process, and optional therapy data banks, tele-

194 . s -
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. R r |
medicine has the potential to increase the quality 'of care; by enabling the often
physically separate yet functionally interrelated providers to partake in information
sharing within a network, telemedicine has the potentlal to reduce if not eliminate ) ;
system fragmentation. " i . . -]

a

‘Before- telemed1cme exploration had spread beyond the three pioneer.projects, Kas
Kalba* suggested that, ""The hospital of tomorrow will not be a building but a con- / o
figuration of services [which would comprise a] multi-layered and physically dis- B
persed system of health-care delivery" facilitated in great measure by tele~ communi-

cations technology, . . f

i
4 - [

System models’ ) | ’ /f

Discussion .of the impact which telemedicine Wwill have on the organization of a system
of health services comes down to the configuratiop of the system. Models or configu-
rations of health systems incorporating services, communication patterns, and or-
ganization, and including geographic and economic factors as well, are needed. Prob-,
lems arise when one attempts to assess the changes wrought in models by the mtro-

/

i
v to

We can with some considerable :fcuracy pred1ct the costs of prov1ding inks of various
levels or degrees of technological capacity among a few or ‘all of a number of locationd ;
But we have little information about human communication.capacity, behavioral/atti-~ y
tudinal patterns, or quality of performance associated with various levels of the tech- .
nology. Lest we be surprised in the act of fitting out the model with fract1ons of fact,

how can we deal with this caveat? : J

! !

The matters about which we have little m.format1on go to answering the questlons
v
. Which of the serv1ces/requ1red by the model can rehably be performed per
« level of technological capacity ?

. How much time is going to be requ1red on the average for performance of each
of the services which represent, say, B5% of the total number of transactlons?

. _What are the staffing requirements for each of the gervices that can be per-
formed? ‘

. How are patterns of patlent flow affected? How many new patients are intro-
dueed to the syst#ni? Where are the,patients going for care and what are the e
tim%factors involved, pgr service performed?

-

that functional patterns are developed in the relationships among bartlcipants ?

v -

Y
O

*

We have quoted Kalba spmewhat out of context. He is in mid-discussion of the
possibzlities for health service delivery via community cable systems. Neverthe-
less, his remarks are apt and remain timely.7

.
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e What types of unanticipated functions are developed in the telemedicine settmg?
. _ What new demands do they creaté ? What do thege demands 1mp1y, in terms of

.sta.ff and allotments of time on telemedicine channels?*

One must look at the 1mpacts of telemedieine on the gsystem over time, on the assump-

. tion that the system is a process aﬁ'ected by forces from within and without. Therefore

’ it is desirable to des1gnosystem models which can reflect changes and trends over a
period of time prior to incorporation of telemedicine. It is difficult, given the inade-
quaties of current.data abeut telemedicine, to suggest Fow 1deahzed in vitro models.
could be kept abreast of trends and of changes. However, when reliable data on tele-
medicine does become avallahle, such models may produce msights of mcreasmg
vahdlty X -

For the present there would sJem ‘to be cons1derable value in per1od1ca11y gathering
data on actual health systems where telemedicine is later going to be introduced._
These prospective studies cquld show the actual impacts of telemedicine when it is
introduced. Furthermore,lt might be possible to show how impacts change as the
telemed1cme cbncept hecOmes better understood by users..

C. How much access is enough? What is the maximum number of locdtions
that can be utilized?l& - , . ‘

e

~u

Perhaps the majo;r claim for telemedicine ig that it can redress lmbalances in the
delivery of health serviees by providing wider access to resources in patient care
and professional education. For s1mp11city's sake this section will be concerned with
‘the access 1ssues that are involved in care. .

How should acc&s be prov1ded by a telemedicine facility serving a specific geographic
area, regardless of size or demographic'¢omposition of that area? Each community
should determine the extent to whlch a redistribution of resourges via telemedicine
would provide greater access, "ahd shduld determine the precise nature of that re-

N d1str1but1on. Gary Shannon 8 puts this requlrement in its geographical perspectwe

"The notion of access1b111ty imphes an observed or defined functional association or

" interaction among objects and a degree of separation or distance between them. The
impact of distance upon accessibility.varies with the association under study. Accessi-
bility of a potential patient to an IATV unit, for example, decreases with increasing
distance from the unit. Thus we would expect a 'distance decay function' to describe
the decreasing access1bf11ty to the heglth*facility with increasing distance from the .

unit... .

o - s

*+  For example, socializing famctions may be the glue that keeps isolated profession-
als in the system. Shinn potes this possibility: "I think it is at least arguable that
a major use.of TV systems, egpecially in rural areas, will be to keep remote
practitioners _sufficiently in touch with their professional and social peers so that

* they do not feel averly isolated. "2 Facilitation of previously non-performed func-

tions may cheate new demrands. Physicians using the Lakeview Clinics® tele-
medicige facility reported a number of instances where they monitored patients in
the h@®pital delivery room, and newly-admitted patients about whom they were
‘concerned, . ,

- . B .
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"It is of particular importance to telemedicine research and plamiing, to know how -
well an existing distribution of "health facilities serves a population and distinguishable
sub-groups of that population, and the extent to which various recognizable subsets of
medical facilities including IATV units, serve a population. It is also of major inter-
est to measure the impact on accessibility 'of any proposed change in the location and/
/ . orlevel of health gervices through the introduction of IATV." e

-

Shannon goes on to note that, "The level of serwces to be provided by telegpmcme
will vary both by the professional level of the supervisory personnel at the remote
IATV unit and the data information system and consultant personnel available, A re-
mote IATV unit staffed by a general practitioner, Yor example, will provide a higher
level and greater range of services to a patient than\a unit supervised by a nurse
practitioner or physician's assistant. That is, there ‘will be a hierarchical distribution
,of services available within the IATV system not entirely unlike the hierarchy of ser-
vices available within the hospftal system as it now exists. Major teaching research
_hospitals provide a greater number and more sophisncated level of services than do
regional hospitals commuity Nospitals, etc." .

Acgss as a functioh of distance from a particular type or level of service is, as
Shannon points out, based on the assumption that the service is available if oné travels
to where it is d1spens¢’d. Acceds becomes further defined by the hours of the day and

jhe days of the week that service is available. ] - ““‘.

~

Using Shannon's observations as a starting point, _we can ask*

. Assuming fe Bj/ lemedicine is to facilitate care to those in e total pOpulat1on whd‘
...aa curre tly under-served, what and where is this population?’

X

. What ig” a reasongble distance beyond which travel appro; ches the degree of
difficulty currently expenenced by these patients? -0

o, How hlany tel-emedicine outreach clinics are required and at what specific loca-
tions, to mee&the needs of the under-served population? : - '

. Hdw many hours per day and days per week must the clipic(s) be open. for gér-
vice, given the numbers of patients served and the Pariet ies of service p’i'ov'ided‘> ,

' The above questlons assume the necessity of prov1di.ng service ht ideally located new
clinics. Obviously a quite different situation prevails when somé or all of the service
is to be provided at existing but currently substandard locations ,or when geographical
barriers, such as mountains, would interfere with transmission.to more desirable lo-
cations. It is at junctures like these thaf the planner is faced with the decision to
compromise desired efficiency in terms of numbers well-serVed in favor of providing

»

some service to fewer patients. ‘ . i .

I -

Frequently overlooked or underrated is access to telemedicine sﬁations in the hospital
‘by professionals, particularly physicians However, we should k. oo

K

. _ . - 197, - '
‘ ’ ZC9

»
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CHAPTER V1

ISSUES AND QU’EST‘IOﬁS—UBIQU,I/'TY
, ' P A
l ,

o  Where aré potentially participating phirsicians' other hospital duties Qerfox/'med‘? .

¢]

T B

-
T
£

. What is a reasonable or tolerable'amoqnt of time to expect a participating’
physician to spend in transit to and from other duty stations to,a telemedicine
station? . ?‘3 '

fessionaltime requirements at the renjote location? ;. R

‘ t

. How does hospita:‘i physic ian transit tl.%e affect waiting Itime, queues, and pro-

. Where and how many telemedicine sta{ions should there be in the hos‘pital?

Access is limited by the sernces that are-offered. Thus dccess is affected by the
. presence or absence of personnel and facilities to take.and develop X-rays, to per-
form laboratory functions and demonstrat‘g;hotomicrography, etc. at the tele-
" medicine locations. -,‘/ b2

‘%-: /.

What are the technologmal requirements fo%an all-encompassing facility?

Instead of asking, "What {s the minimum, nu}nber of Jocations required?" let us now
ask, ""What is the maximum number of locgtions-that could be utilized ?" Would it be
useful to provide two-way connections in pia,ces such as:

- .

) 1\-\

r ) . A
C .  physicians’ offlces,? ; ? o
.1 s
. .  patients? hospital rooms, surgery, ICU-CCU, emergen¢y wards laboratorles, }
‘;’ pharmacies, con£erence rooms, administrative offices A
i

v ,
« -8chools, factories, day-care centers, pursing homes, and places where large
numbers of people gather, such as shovpping ce ers a.n sports arenas?
. homes of patients réquiring post-hospiﬁ'él monit
. rehgbilitative therapy? :

;_
.

In dlscussing minimum locational requirements we
imposed by the technology currently in coramon use fbrg lemedicine, Most current
telemedicine is based on point-to-point dlstribution, h ér,.b microwave cable,
lager, or otherneans. Location A<——= LGeation B. Location Kz==2C, "Iy inter- -

" connect B and C, transmission is routed through A, bht if A cuts into the channel,
both B and C may interact with A but not with'each other.* If A usés the same channel
to reach both B and C, and both B and C use the same channel to reach A, then B and
C cannot interact ab alf, * , ., .

! " ' PR i : 7
' YA I3
* ) - tl;? ' /' ) ) ‘( '
*  This i8 oversimplified, to be sure, but makes the point well enough. In fact, it is

possible to have separate interconnects AZzT—2B, A= C, Be—— C. Note we
.._ have used six separate television channels, which would agpcar to be an excessive
~ dedication of bandwidth in most situations.
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CHAPTER VI . . __ISSUES AND QUESTIONS— UBIQUITY

-

-

In ordeY to bring large numbers of locations into the telemedicine network, we need
distribution different from point—to-pomt. Such distribution must provide mteract1ons
between any two points in the network and possibly more, as with a conference tele-
phone call; simultaneous interactmns,- such as the telephone gsystem provides, be-
tween many. pairs of locations; and central switching, so as to interconnect pairs with
minimum delay. ) i

Information abrﬁt the ut1'11ty of multiple locations should come from experience with
P1cturephones in the three Ch1cago projects. ** In its current state, the Picture-

phone is not acceptable for a majority of telemedicine applications because of its

-relatively poor visual resolutlon small screen size, rigidity as to field of view, and
mounting. It is, however, a means of visual and audltory transmission that mter-

connects number of pairs at different locations simultaneously. Svntchmg is accom- t
plished by users in a manner s1m11ar to the telephone, ***

Edward Dickson and Raymond Bowers explain that what the video telephone does is to
allow "patterns of medical information exchange to evolve in response to the needs
and preferences of users rather than under the constraint of the limited inter-
connection p0881b111t1es built into the CCTV system *Ek .

The videostelephone is capable of being widely interconnected in a switched network
because, it uses ordinary te1ephone wires, thus its video signal bandwidtl#is restricted
to 1 MHz. Since television requires 6 MHz of bandwidth it can only be transmitted by
wires with the characteristics of the coaxial cable, which are far more expensive than
telephone. wires. Currently, there are cables which can carry 40 channels, and theo-
retically may carry many more. When. a cable system interconnects a large number of

* [t may be argued that switching should be user-activated, such as is the case
with the telephone.. Howe@ the telemedlcme facility'in the patient's home, in
the clinic, the CCU, or phy#ician's office, is not there for just anyone to "call. "
It may be more rational to devise a set of computer-controlled protocols by
which the computer is informed as to who is eligible to call whom, and makes
mandated mterconnectmns as rapidly as bandwidth becomes avaﬂable. Questions
of identification of callers ‘and priority of calls need to be addressed. ~

*% See Chapter v, #'s 1, 5, and 6. -
[ L
*+#% A brief review of the Plcturephone 8 technical specifications related t§ medical

applicat1ons is provided by Christopher Stockbridge, of Bell Laboratories. He
. points out that the instrument was designed for visual telephény byt that dome i
. medical functmns can be achieved, especially if certain adaptations are made.

S By "CCTV, ' Dickson and Bowers mean a two-way closed-circuit television
system. Their book, although characterized as "a preliminary technology assess-
ment" is the most thorou%h review of the video telephone's capacities and poten-
tials that we have seen.l . )
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user loca,tions, it becomes apparent that the conditions for aswitched television net-
. work may de in the offing. * Some cable Bystems already have two-way capability,
either through bi-directional amplification in single strands or through two or more
cables, Dedlcated two-way cables (cables assigned to institutions for their use) have
" been built for telemedicine projects** The cable used by Lakeview Clinics_incorpo-
Jrates term in hospital rdoms, plus several available terminals in the Clinics®
_examining #‘ooms and offices. Mount Sinai-Wagner's link prov(des one terminal lo-
“cation at the hospital, but has eight terminals available at the Wa.gner clinic. In both
systems, flexibility is facﬂitai.ed by mobile camera-microphone cartp which may be
"plugged in" at any of the terminal locations. - )
The concept of dedicated cables to interconnect hospitals, clmics, d nexghbor'hood
health cexiters is advogated by some}** because there is unrestrlctag use of the full _
bandwidth of the cable(s) and security of communication. Other planners favor use of ’
local CATV systems, since these systems can prov1de many addition2l interconnec-
tions not fiecessarily limited to medical facilities. Furthermore, rather than making
substantial outlays to build a dedicated cable, the health system could lease dedicated
channels in a cable system built by others. **** Whether the practical benefits in
leasing channels override those of security and availability when the éentire cable is
dedicated will probably be determined in response to loca] considerations of access
requiren.ents and costs. Cable television may not provide the only mo&els for wide-
spread interactive broadband television use, but at the moment it seems to hold the
most promise of any of the available technologies. ?

1

-

% Particularly if one recalls that in 1948, when the first CATV systems started,
cables carried only five channels. Technolog;cal advances in te;ecommumca-
tion tend to come quite rapidly once they begm .

**  Lakeview Clinics and Mount Smai Hospital-Wagner Houses bothcuse oables which
were built by commercial operators and are owned by the operators. 4
*+*  Plang for both the Kansas City '"Network ior Health'l! and the dable project
_based on the Colorado Medical Center in Denver 12 have indicated pref‘e:ence 3 .
for dedicated cables, Neither plan has yet been implemented. }

i Unform?ately, this solutiop is not as simple as it sounds. PubHc gservice com-
munication demands on the newer two-way cable systems include those related
to governmeht, education, social services, public access, libraries, consumer
information, and an ill-defined but potentially-importa.nt area referred to as
"eitizen participation which can.mean everything from widely-dispersed town
meetings to polling. Other non-entertainment services would jiclyde business
¢ommunication, "shopping-By~television, “ alarm systems, crédit~card and
signature verification, and, a bit further on, mail delivery, Farthér complica-
ting the issue are many unresolved problems._in cable technology, including but
by no means limited to: reliable transmission of two-way signals; effective and
efficient terminal hardware; integration of computers and softvare they require
to manage the system's intricacies. For useful discussions of some of these
issues see the studies done by Carl Pilnick!3 and the Panel on Telecommuni~-
cations Research, Committee on Telecommunications, .. National Academy of °
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What should be done when a finite number ¢ \channel’s becomes clogged with transac-

. rtions? One.answer, which was suggested abdVe, is that many functiohs do not require’
full television bandwidth. Other methods woul allow some narrowt-bauf transmission
during’broadband transmission without disturbing the latter. This is discussed in
greater detail in Appendix B "Telemedicine Time—vsbarmg on Cable TV, " Development /
of optical fiber technology for shielded transmissionof coherent light would provide
bandwidth for an enormous number of channels in a smaller "cable!” than is required.

. for the coaxial variety, Further, it'would likely be much cheaper, once the questions -
have been resolved which make its use infeasible today., * .
It may be hard to support arguments for further expansion when existing telemedicine
facilities are underused. To what extent is underdtilization a function of lack of ex~
plqitation, indifference, difficulty of operation and/or communication, as we11 as ac-
cess factors of geography, time and services delivered? -

T o
“ . '
>
- H

L L3 . ’
= 3

» - -

2 5

[3

Engineering , (pp. 48-68, in particular). Note also’ that, in some localities— *
Anaheim, California for example— it is suggested that at least three cables
» - (trunks) are required to serve anticipated needs.

* See the sections on optical communication, pp. 114-129 in the National Academy " .
w of Engineering 's study, 1
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APPENDIX A *
TELEMEDICINE PROJECTS IN OPERATION
’

(a8 of January 31, 1974)

“

(transmission, equipment, services, configurations, schedules)

~
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_APPENDIX A

FIELDS

SERVICES

EXPLANATORY NOTES

-

INTERACTIVE MODES

General Medicine
Specialist Medicine
Adult, General
Adult, Specialist
Pediatric, General
Pediatric, Specialist

‘Internal Medicine

Ob=-Gyn
Psychiatry & Mental H“‘attlw
Orthopedics®

Radiology

Q“Dermatology

Urology .
-Otolaryngology
Emergency
Intensive/Cardiac Oa.re
Anesthesiology
Pharmacy

Speech Therapy
Social, Non~-Medical
Administration
Education '
Continuing Education

Medical Ed. (Undergrad)

Medical Conferences
Medical Grand Rounds

" Medical Records

Consultation

Diagnosis, Thérapy :
Monitoring
(of Professionals)
Monitoring (of Patients),

Supervision of Prof. Tasks’

Conferences

Access to Recordd . .
In-Service Training
Teaching

3 >
MD-MD . .

- MD-Patient

MD~Medical Students

MD-RN

MD-N

MD-
Aide .

Rego Pharmo "Ph.armc
Asst,

Hosp, -Pers,~Social
“Workers

Office~Office

Staff-Data Bank

Therapist-Patient (Aide '
present with patient)

or NC .
edic or Phys1c1an's

L

* Emphasized special program

P - Patient present

Patient sometimes present

13




APPENDIX A

»

_xplanatory )Iotes

P-A -Ambulatory care’
P-B In-patient care
P-C Chronic aare; institutionalized

Size of current potentlal patient population noted as flgure after code above (as
P-A 1300, for Mt, Sma1-Wagner !

M1crowave transm1ss1on
. Cable television transmission (dedicated only, in current use)
. Laser transmission
Infra-Red transmissish
Broad~band (full audiovisual capac1ty) . .
Black and White o
(@) Color, NTSC National Television System C Commlttee (Amencan Sta.ndard)
(e) Color, SECAM §equent1e1 Louleur a memoire (French Standard) .
SLOW-SCAN (Narrow-band plctures brought to acceptable resolution by
using more time in transmission).
Telemetry of ECG's, EEG's -
Electronic, stethoscope '
Adaptors for mterface with optical instruments (Mscope, otOScope,
etc. ).
Additional camera for closeups with patient (for dzstant consultant to
see),
Additional camera for wide shot of d1stant room, with consultant (for
patient to see).
Remote control of patient's camera by physician
Remote control of phys1c1an's camera by patient (or by professional in
attendance),
P1cturephone, Black and White, switched Net

‘

oTQAQHEDAOW >

I

J

K
L
M
N
0
P

wn

-A  Users, ‘such as physicians and nurses, can turn the system on as negded
" They can call and make contact with other locations in their system, in
effect doing the switching, They hdndle camera focus and field of view,
audio volume controls, etc, Technicians needed only for repair and
maintenance of equipment. (Chicago Picturephone installations, Lakeview
Clinics, Blue Hill-Deer Isle, Mt, Sinai, Case-~Western Reserve, -
Cambridge Hospital, Rural Health Associates, Nebraska Slow Scan).

!

S-B  The link or system must be activited by a technician, which means

ordinarily that the system is "turned on" for stated, regular (scheduled)

periods. The links, if there are more than one in the system, must be
8witched from a central point—usually by a technician—but as long as
the system is 'on, " interactors may mampulate camera confrols, sound
levels, etc.

(Massachusetts General)

S=C  The system is run almost completely by tech:hcians, who activate it,
switch mteracting locations, operate cameras and sound, System hours
are rigidly scheduled,

.+ ("Interact" Network; Nebraska V,A, Hospitals)
205 : ;
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g APPENDIX A BETHANY/GARFIELD
1. TITLE OF PROJECT:  Bethany/Garfield Community Health Care Network
. NAMES OF INSTITUTIONS AND TOWNS:
Bethany Brethren Hospital i Garfield Park Hospital Bethany Clinic
. © 3420 West Van Buren Street ;
Chicago, Tllinois 60624 May-Rosen Clinic Bethany Drug Center

PRINCIPAL PEOPLE, AND TITLES

Vernon Showalter, Administrator, Bethany/Garfié‘ld Hospital Complex
Project Director g

Gerald Johnson, Coordinator '

Sylvia George, System Evaluator - .

James Muldoon, Supervisor of Evaluation '

PROJECT BEGAN OPERATIONS: July 1, 1972 . . .
GRANT AND PERIOD: 6/29/72 - 11/28/73 (HEW-HCTD) _ ,
o/ 1st 12 Months: $121, 435 Includes equipment

o S : .- Final 5 Months: 66,451 and installation costs
'PATIENT POPULATION SERVED, AND SIZE: 1 e
P-A P-B 109 000 N
DESCRIPTION OF SYSTEM TRANSMISSION MODES P (Prmclpal) B, E, F
' Secondary
" Number of Professional system users 100+ ' .
SYSTEM OPERATION, TYPE: SA ° A
?4 . FIELD ~ SERVICE INTERACTIVE MODE )
* General Med. Consultation | MD - RN RN |
.. .~  Specialist Med. & Consultation | MD- MD ~ .., ST ‘ |
S ,. ‘|MD-RN . ' i
Emergency : | + .Consultation | MD - MD g:":‘
Pharmacy )] Supervision,, | Reg. Pharm. - Pharm, Ass't, ‘ ' )
Social Work Conference,, | Hospital Personnel - Social Workers
. "Administration ' Conference .| Office -*Office . S
. . Continuing Ed, " Conference MD - RN . ‘
: Medical Conferences | Conference MD - MD S R
Medical Records - |I"  Access . | (Note: See problems under v
‘ > N : "Implementation~Wide Band , *
ey N - . Equipment, ') :
" Hours system is in use, per month: 42 . (Avg., May, June, July, 1973)

No, of Transactjons, per month: . 812,76  (Avg., May,"June, July, 1973) -

" TYPICAL SCHEDULE; -, Non-scheduled, 24-hour availability.

-~
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APPENDIX . - . BETHANY/GARFIELD
-~ oo - ‘ T
. ) - " DIAGRAM OF SYSTEM
’ ’. ~ ' (ENTIRE AREA IS ONE MILE SQUARE)
ORIGINAL LOCATIONS OF PICTUREPHONES - ~ K
MAY-ROSEN I S o ‘.
CLINIC - GARFIELD HOSPITAL __ . - BETHANY CLINIC
D . )x-rayD \; . . 4 . - . Off?Fe .
. torary[ ] . | . Clinic \
Examine S c 1. . -
Room’ #2 N ) e - Régmme_. .
Medical S \
Records t— v _L_J
Nursingr— _ » A “BETHANY DRUG CENTER
orfice ° b office
_Emergency . ’ — | Intake ,
Roon r .. 2 Toffice of -
' D ‘ : ) Director
Pliarmacy e Conference’
—_ : N R]omA
. BETHANY HOSPITAL
- i - . - Emergency
. s .. \ : oom
) Pharmacy‘ ‘
L tnformgtign [ .
) a Medical
) Reco‘rds .
. L , X-ray D
N S ,
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B BETHANY/GARFIELD

- IX A
APPEND =

DIAGRAM OF SYSTEM
RE~CONFIGURATION - COMPLETED-MAY 1, 1973

)
&

-MAY-ROSEN : ' , A
'T ic . N N Y
} CLINIC | " GARFIELD HOSPITAL BETHANY CLINIC .
L. xecutive ’ : 5
"] 0ffice X-ray [_—.]"'7> [:] 1rec§or ’ D$2$g; .
L'Ibrar [:I-—-; Laborator oo ‘
y [:] avoratory C]inlc
(Stock area) Office
Exam1n§::]__> ata | . .
rocessing
Examine
Medical - Business- Room
‘ Record . Officd !
¢ Nursing—} s c ETHANY DRUG CENTER
. Office ° , D?ft 1Ee
Emergenc ' - nraxe
y Room I Office of
_ Aharmacy ' : e D1{ector
Conference
Room
BETHANY HOSPITAL
. ' g Emergsncy ,
v Pharm:acy D ~
Information
Desk -

) o
Medical
Records [:]'771__ Laboratory

X- ray[:] 7
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APPENDIX A P BETHANY/GARFIELD -

N %

DIAGRAM OF SYSTEM

! . . “ >
COMPLETED OCTOBER 16, 1973 : 5 ‘
M AN GARFIELD HOSPITAL BETHANY CLINIC
’ " . a ~
Executive ¢ . . *
Den%a]
officd ] Director L office
Laboratory — .
T 8}$1ic
: ce
Pr ggggin ///
0 )
9 Y | Examine Room
Business -
Office
. Mesingl™] 3ed Floor| ] - BETHANY DRUG CENTER
) . ' - ) Office
Intensive T ' ' Qffice of
Pharmacy Care-Unit]__| . Drrector
| Conference
Room

Fad

\

s : BETHANY HOSPITAL -
Emeraehcy '

T
Pharmacy E:]'

s I?formgglgn > 3rd Floor

&aboratory

.- . . A X rayD—) | 4th Floor

210 s
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APPENDIX A - F p ' BLUE HILL ~DEER ISLE
) . v - . ‘ A '
2. TITLE OF PROJE,CTQ Blue Hill-Deer-Isle Telemedicine Project
 NAMES OF. INSTITUTIONS AND TOWNS: -~

Blue Hill Memorial Hospital
Blue Hill, Maine .

& \ .t Istand Medical Center
Fo Stonm’gton' '
k] . - Deer Isle, Mame

PRINCIPAL ?EO’PLE AND TITLES:

Richard Bzitt, M.D., Admimstrator
Blue Hi Memonal Hospital, Project Director

Elaine McCarty, R.N., Nurse Practitioner
. Island Medical Center, Stonmgton -

o _ Bradlee Brownlow, M.D., Deputy Director

PROJECT BEGAN OPERATIONS: Apnl 1973

INITIAL GRANT: $60 000 (Maine Reglonal Medical Program)
ESTIMATED ANNUAL OPERATING COST: $3,000 (Hardware maintenance)
PATIENT ROPULATION SERVED, AND SIZE ! :

P-A Winter (potential) 2,500 .
» Summer (potential) 5,000 -
DESCRIP’I‘ION OF SYSTEM TRANSMISSION MODES A, E, F, L, N, O
SYSTEM OPERATION, TYPE: S A ° : S
FIELDS ' | SERVICES | INTERACTIVE MODES
General Medicine Consultation MD-NP P
Paraprofessional Education : Teachmg MD-Ambulance Attendants

HOURS SYSTEM IS IN USE, PER MONTH: 45-60
NUMBER OF 'TRANSACTIONS PER MONTH:’ 70-90

TYPIC‘AL SCHEDULE Bulk of use is weekdays, during periods whern Nurse

: Practitioner is in attendance, generally in the

"o 8:00 A. M. - 6:00 P, M. ‘period.
'DIAGRAM OF SYSTEM:  ° . .
. : L ; BLUE HILL ‘
: ) ‘ Micro-
wave
. Relay
R ;
. BLUE HILL ' ISLAND MEDICAL

: HBQB§}At o1 | DEEgE¥gEE !
: ,

S -




APPENDIX A - ' ‘ ' _ CAMBRIDGE

3,  TITLE OF PROJECT; Cambridge Telemedicine Project
 NAMES OF INSTITUTIONS AND TOWNS: !

Cambrldge Hospital ~ M, Fitzgerald School Adult ealth

1493 Cambridge Street ) Iﬁmelly Field Neighborhood Health Center
Ca.mbridge, Massa.chusetts 02139  Neighborhood Family Care Center

PRINCIPAL PEOPLE AND TITLES

] Gordon T, Moore, M.D. , Community Medieine Unit, Department of Medicine
' . Cambridge Hospital, Co~Director

Albert Re. Martin, M.D., Community Medicine Unit, Department of Medicine,
Cambridge Hospital, Co-Director ) .

Rosemary Bonanno, €ommunity Medicine Unit, Department of Medicine,
/ ) Cambridge Hospltal, Research Associate

Thomas Willernain, PR(D., M.LT., Computer Simulation Modeling of
P Consultaﬁon System - :

PROJECT BEGAN OPERATIONS .December 8 1972 T,

GRANT AND PERIOD: 6727/72-1/25/74 — $176,512 (HCTDy ,
' PATIENT POPULATION SERVED, AND SIZE !’ : A
N : P-A:, 29,200 in catchment area of three clinics, Clinic service '~
. ' is free to anyone; X-rays, lab work are charged to patient.
) DESCRIPTION OX SYSTEM TRANSMISSION MODES: A, E, F 2
SYSTEM OPERATION, TYPE: S A 3.
FELD - . | SERVICE . INTERACTIVE MODE .
¢ Adult, In'tern;l i\dedieine ‘ Consultation P MD-NP : «t
\ \, | HOURS SYSTEN: IS IN USE, PER MONTH: Potential 80; Actual 3. 8(:3ur§; .
NUMBER OF TRANSACTIONS PER MONTH: 23.4 g‘:g. g:
. TYPICAL SCHEDULE: Randomized. See text, Chépter Four, Utﬂlzgxlon. s
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. : ' cﬂmnq&aosprru
' - LT ‘)‘::’—- ’ * (1 Telecenter)
. - > 1 Camera
. . '—— @ ,
B | P . '
1 ) 5
N
. ‘ .
3 CENTERS
‘ ( v < Each with one tele-station,
- 1 camera each’
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APPENDIX A \ CASE-WESTERN RESERVE .

4,  TITLE OF PROJECT: Case-Western Reserve School of Medicine
Anesthesiology Project (Supervision of
Nurse-Anesthetist by Physician Anesthesiologist).

NAMES OF INSTITUTIONS AND TOWNS: AU
\
Case Western Reserve University School of Medicine = \ v oo,
Department of Anesthesiology ’
Lakeside~University Hospital

Cleveland, Ohio .

Veterans Administration Hospital
- (Surgical Sutte)
Cleveland, Ohio

PRINCIPAL PEOPLE, AND TITLES:

J.S. Gravenstein, M.D., Director and Professor of
Anesthesia, School of Medicine, Principal Investigator

Yoh~Han Pao, Ph.D., Professor and Head of Divisipn of
Electrical Engineering-and Applied Physics, S¢hool of .
- Engineering, System Designer ’

N .
i Department of Operations Research (several personnel),
* Evaluation
PROJECT BEGAN OPERATIONS: January, 1973 - .

GRANT AND PERIOD: 6/27/72-10/15/73 = $94,285. Provided by HCTD.
PATIENT POPULATION SERVED, AND SIZE: ! -

P-B éurgica’Fpatfents at V., A. Hospital
DESCRIPTION OF SESTEM

TRANSMISSION MODES: B, C, F, G(@), I, J, N 2
- . SYSTEM OPERATION, TYPE: SA3
FIELD ain SERVICE - | TRANSMISSION MODE
L ' MD-RN P
Supervision of (Anesthesiologist-

*Anesthesiology Professional Tasks to~Anesthetists)
HOURS SYSTEM IS IN USE, PER MONTH:  Approximately 40

NUMBER OF TRANSACTIONS PER MONTH: .Approximately 20
. (patients under an?thesia)

S

hd 4
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APPENDIX A . ___COOK COUNTY HPSPITAL .

5.

. N

TITLE OF PROJECT: Cook County Hospital, Department of Urology ’ .

Picturephone Network

<

NAMES OF INSTITUTIONS AND TOWNS .

Department of Urology ' ,
. Cook County Hospital - . . ,
Chicago, 1llinois ‘
PRINCIPAL PEOPLE AND TITLES: .
Irving M, Bush, M,D, T
Chairman, Department of Urology

PROJECT BEGAN OPERATIONS: February, 1972

ANNUAL -OPERATING BUDGET: $7,000 . ?. N
1 .
PATIENT POPULATION SERVED, AND SIZE: P-A 170 per day; .

: . P-B 250 at any time . :
DESCRIPTION OF SYSTEM SR 5
TRANSMISSION MODES:; P, N (control of O.R. ¢amera),

K (fiberoptic endoscope) . 3
SYSTEM OPERATION, TYPE: SA ° .
FIELDS SERVICES TRANSMISSION MODES
Urology Administration B s
Consultation P MD-MD; MD-RN . - .
Monitoring RN - P = !
Conferences MD - P -
Sex Dysfunction Clinics "Diagnoses and .
: Counselling MD - P

HOURS SYSTEM IS IN USE, PER MONTH: 40 aggregate

NUMBER OF TRANSACTIONS, PER MONTH: 950, average :
3

- -

TYPICAL SCHEDULE: None. System is on for use at all times, 720 hours per
month, Hours of greatest use tend to coincide with hours of normal activity.
Thus, more use 9 a.m. -5 p.m.




-
' 4
(1
o »

APPENDIX A T - COOK COUNTY HOSPITAL

DIAGRAM OF SYSTEM

o — — it Sttt o ——--———‘ ’ .

-1

DEPARTMENT
CHATRMAN

EMERGENCY
ROOM

RECOVERY
ROOM

- CYSTOSCOPY
SUITE

* UROLOGY
CLINIC B

. = (SNITCHIﬁGi
T . - EACH TO
- [ ravroLosy EACH)
EMERGENCY
READING ROOM

L

4 p—

WARD

[2

UROLOGY * :3
H

I '+
OPERATING
ROOM

-«

'—— e S——

UROLOGY- TT
EXAM ROOM i

P . -'.» -m——j‘ / . ‘,’ . '.
- UROLOGY 7S
- © EXAM ROOM
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APPENDIX A ] ILLINOIS_ MENTAL HEALTH

g ‘ ’
6& TITLE OF PROJECT: Ilinois Department of Mental Health Medical Center
. , Complex/Community Mental Health Program
Picturephone Network

NAMES OF INSTI’I'UTIONS: v .
Mllinois Bepartment of Mental Health
Medical Center Complex
Chicago, Hlinois , 60612

Mlinois State Psychiatric Institute
Iinois State Pediatric Institute
(phasing out of project)
Institute of Juvenile Research
The Pilsen Mental Health Center
West Side Organization Mental Health Center

“PRINCIPAL PEOPLE, AND TITLES:

Lester H. Rudy, Nf D., Projectr Director

Michael Flynn, Project Manager
Jerry Kroe, Research Assistant -
]

PROJECT BEGAN OPERATIONS: September 30, 1973

GRANT AND BERIOD: p

6/30/72 - 6/29/73 $30,751 (HEW-HCTD
6/30/73 - 7/15/14 41,785 (HEW-HCTJP)

PATIENT POPULATION SERVED, AND SIZE 1

P-A 135,000

DESCRIPTION OF SYSTEM 9
TRANSMISSION MODES: /P

Number of potential professional system users ~ 150, approx.

SYSTEM OPERATION, TYPE: S A °

- -




APPERDIX A K . ILLINOIS MENTAL HEALTH

-

" HOURS SYSTEM IS IN USE, PER MONTH:  Not calculdted .

« 3 i
SYSTEM OPERATION, TYPE: S A « -
) - - TRANSMISSION

FIELD - SERVICES MODES«
Psychiatry & Mental Health| Consultation & Conference Staff-Staff
Education , Conference Staff-Staff
Administration Access ' Staff-Staff

_ Research Conference Staff-Staff
Social Services Access Staff-ﬁﬁéff N

NUMBER OF TRANSACTIONS,” PER MONTH: Not calculated

TYPICAL SCHEDULE: Non-scheduled, 24-hour availability

‘ . CONFIGURATION OF SYSTEM

12 Picturephones: . . . |

" 6 at Tllinois State Psychiatric Institute : e
1 at Institute for Juvenile Research
1 at Healy School (special school for mentally retarded
administered and supervised. by Institute for Juvenile Research)
1 at West Side Organization Nlental Health Center
1 at Rilsen Mental Health Center
2-at Illinois State Pediatric Institute (to be moved to other locatigns)

hd L 4
P
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' APPENDIX A ;' LAKEVIEW CLINIC .

-

T TITLE OF PROJECT: Lakeview Clinic Bi-Directional Cable Television System
NAMES OF INSTITUTIONS AND '!‘OWNS:

Lakeview Clinic ) Lakeview Clinic
Waconia, Minnesota " ° Jonathan, Minnesota

Ridgeview Hospital (110 beds)
Waconia, Minnesota

PRINCIPAL PEOPLE, AND TITLES

Jon Wempner, M.D., Project Director
(Member-Lakeview Clinic Group)

Edward D. McCormick, System Designer ’
(President, Comrmunity Information Systemsf Inc.)
Juli Kane, Evaluator & Coordinator /—
’ (Community Informdtion System, Inc.) -

(NOTE: Lakeview Clinic is a group of six family practitioners,
an obstetrician-gynecologist, a general surgeon, and an internist.
Most FP's rotate to staff the Jonathan Clinie, on any day.)

PROJECT BEGAN OPERATIONS: January 1, 1973
GRANT AND PERIOD: 6/29/72 - 12/28/73

$195, 168 provided by HCTD: $12,000 provided by Northlands
Regional ‘Medical Program for evaluation.

_Ji o

PATIENT POPULATION AND SIZE;
LY -'.(

P-A, P-B

Lakev1ew Clinic has approx).mately 8,000 families

in its practice from 8 towns in rural area immedlately

west of metropolitan Minneapolis

DESCRIPTION OF SYSTEM C
TRANSMISSION MODES: B, E, F, J

3

' SYSTEM OPERATION, TYPE: S A,

-
4




APPENDIX A
FIELDS SERVICES %
General Medicine Consulfation
Specialist Medicine * Consultation

— Ob-Gyn Monitoring \
i : ICU-CCU Monitoring
I Other in-patients Monitoring '
Nurse~Edueation In-Service Trainmg
HOURS SYSTEM IN 'USE,- PER MONTH: (See 'below)
NUMBER ,OF TRANSACTIONS, PER MONTH: 30 average
_TYPICAL SCHEDULE: ' -

System is available at all times, There is no regular schedule, but most use is

. from_thA.M. to 6 P, M. weekdays, 10 A, M, to1 P, M. Saturdays.
Consultation between physicians: average 2 to 3 minutes,
Patient monitoring may extend from 1 to 6 hours, with physician making checks of
varying lengths during a monitoring period (MD at Clinic, patient in Hospital)
Physician at Jonathan occasmnally uses system for rounds, when he has few

. panents in Hospital,

N\
L) X, ‘ ’ A
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APPENDIX A ‘ . o " LAKEVIEW CLINIC

¥

‘ = . | N
'DIAGRAM OF SYSTEM: - . :

b Y

. RIDGEVIEW
' HOSPITAL -

WACONIA

LAKEVIEW CLINIC

WACONIA
s ?M _ —_ b
&
. ,“ %
- ‘ TA x
\
4\‘ ’ >
LAKEVIEW CLINIC
~ JONATHAN
\Y : ) i
CIS CABLE —
HEAD - END . ' ‘

\ -

|

NOTE: Each location can interact with either or both of the other locatigns. Switching
iy ' * is done at each location, independent of others. .
e . A . ’ ¥4
222 ) ’
C oy L .
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" 4 APPENDIX A ' ~ RN MASSACHUSETTS GENERAL
n I e ] f i

; .
., 8 . TITLE-OF PROJECT: Massachusetts General Hospital/Bedford V. A.
' - e Hospital/ Logan Airport

-

NAMES OF INSTITUTIONS AND TOWNS

Massachusetts General Hospital - .- : .
Fruit Street o
Boston, Massachusetts T »

’ Veterans Administration Hospital .
' o : Bedford, Massachusetts :

Logan International Airport S
Medical Station i R . :
Boston, Massachusetts ’ ’ — . ~a N

PRINCIPAL PEOPLE AND TITLES
Kenheth T, Bird M. D., Massachusetts General Hosp1ta1 o o _{f-'.
, Director fuce - :

Mrs. Ehzabeth Qumn, R.N., Acting ctor of Teleconsultations
Bedford Vetérdns Administration Hospital

Mrs. Gertrude Nolin Administrative Assistant

Stanley Krainin, P.E. » Systems Engineer of Project '
(CBS Laboratories) - . )

t
A

PROJECT BEGAN OPERATIONS: Logan Airport Link:  April, 1968
. Bedford V,A HOSpltal March, 1970

* ANNUAL OPERATING BUDGET: Logan, Current Annual: $332,224

GRANTS AND PERIODS: Logan: 3/1/67-2/29/68  $157,822 (HEW) -
J : 3/1/68-2/28/70 . $160,292 (HEW)

' ! Bedford: FY1969 § 91,500 (Veterans Administration)

‘ . FY 1970 137,600 (Veterans Administration)

e FY1971 1037200 (Veterans Administration)
o : FY1972 51,300 (Veterans Administration)

FY 1973 186,399 (Veterans Administration)

NOTE: In Fiscal Year 1973, $127 408 was expended by V. A, at Bedford
for the project.

PATIEN@POP.ULATION SERVED, AND SIZE; '
. ¥
, ) . Bedford V.A.-Hospital:, - P~-A  (Veterans and families, chiefly
‘ psychiatric) .

- Bedford V.A. _;{OSpitél: ' . P-C~ (Approximately 950 psychiatric)
(cont'd, )




APPENDIX A

bl

MASSACHUSETTS GENERAL

-3

PATIENT POPULATION SERVED, AND SIZE. 1

Logan Airport Link:

DESCRIPTION OF SYSTEM

: pfA

[}

(cont'd.)

(12,000 airport employees, 50, 000
airline travelers daily. Approxi- :
mately 3,000 local residents.) . .

TRANSMISSION MODES: A, B, E, F, I, J, K, L, M, 1\1, O‘2-' g
' SYSTEM OPERATION, TYPE:\S B -
FIELD SERVICE INTERACTIVE MODES
Specialist Med. Consultation/Dx P MD-NC, MD-MD ] )
.~ * Pgychiatry, M.H. Therapy P MD-Pt. (indiv.. & group) ',

* Psychidtry, M. H, Teaching P MD-Med. Students (BVAH-MGH) '
’Radwl,gy - | Consultatjon MD-MD ‘ i

* Dermafo’iogy . Consult/Therapy’ P MD-NC (chiefly BVAH)-"~ =

‘ Diagnosis (Hearing - g ) "

* Otol‘aryﬁgology Tests) P MD-Pt. (chiefly Logan) 2

' Emergency . . Consultation P MD-NC (chiefly Logan) .

* Speech Therapy Therapy P Therapist-Pt, (Aide with Pt,) '
Social-Non-Medical { Conference Hospital Personnei-Social Wo;-kers
Administration . Conference Office~Office

* Education Conference/ Health- Workers-Teachers Parents

in service (Iogan) '
Health Wprkers-Co,mm College
* Education Teaching (BVAH)
“ Cont. Education _ | Teaching Videotape (non-intera.ctive)

" 'Medical Conferences| Coriference. MD-MD, NC-NC ‘
Med. Grand Rounds | Conference MD-MD :
Psych. Grand-Round$ Conference °
Pathology Conference, (CPC) ° MD-MD (and others)

Drug Abuse Therapy — -MD-Pt. (individual and group)
Alcoholism Therapy MD-Pt, (individual and group)
_ + Neurol Consultation MD-MD
»  Nursidg Conference Various - NC




TYPICAL SCHEDULE- (Bedford Link) ] .- e
" ) : - _ APPENDIX A - Mass. General
. . TELECONSULTATION

’ 3

Programming schedule for the week of: Mar. 19, 1973

Tuesday, 20 "Wednesday, 21 |  Thursday, 22 Friday, 23
, - ) . ~T. 7 -
8—9am. ] | ®sw-p30 | s3-i000 ],
. . Couples
c. . d Therapy'f- V.ARO&BVAH ' -
C : - E. Daniels .
s . [
9:30 — 11:00. | Wd 62D Dr. Meskil Socia
a—-10 — — — — == = oatf e e i — — et Service Depts
—10am, P Group | 2% 9:30 - 10:00 9:30 —10:00 |- conference
S Therapy Conference MGH Distary & | Chaplain VAH
v/ . Dr. G. Lazar 8VAH Dié Pt. Interview
c v [ _ = ey | (Taped)
h™. F ) ”
Drug 10:00 = 11: .
o . °] . 10:00-£11:30 |, | \
_ - d Pﬁ\' MGH * ;. Speech/ - ) <
s 10-31a.m, T . Psychiatrig i ThefapY - .
. am . Grand J. Wheelden
D. Slater‘ m. Rounds
«| From . M.G.H.
. Alchol Staff Ether Dome Dermatology Medical
11 -12am. Conference S R e Grand Rounds
Dr. A. Papas ‘ ) Dr. T. Fitzpatrick from
) ’ . - | “Shriners”
Bsychiiatric | Drugstaff ! Neur%ical 7 Psychiatric
] Board Course Conferénce Board o e — — —. ] Board Course
12-1gm. | p N.Cassem |- Course 12:16 -2:00 | Dr. N. Moss
. o Dr. C-Plank Vietnam
’ Veterans
Psychiatric BN - o . .
- Pt Interview 1:00—-3:00 , | EraGroup 1:00 - 1:30
1-2p.m. {taped) Dr. Lee Normal Therapy \ - | »Alcoholism”
~ . H.M. Student Bolman Personality .| Dr.F.Carter - Pt. Education
‘lmerview - ) ‘ VTR — Dr. Papas
B h-J
, + | Alcohol ‘ Y Tape -~ \ ‘
2-3p.m. .| Hyonotherapy™ R Dr. T. DBwyer
. Dr. T. Hackett M. Davy
» N LI R ) N -
' P Group P Group ) )
Alcohol Pts sy » Therapy sy Therapy _3_32_—_13_0_ _
3—4pm. | Conference X > e Drugl ¢ - Day Care .
Dr. M. Murphy h Ptsf. ,_ p - * Center Staff .
o (<]
S d d Conference
S To%- " ¥ . T or ] - [
: s . .a SN a- 1 ,
N D.Slatar m R. Ginp m Dr. M. Murph
a . e e a —-J-—-—--——- a-.—l—-—-—-—-;?——




APPENDIX A

&,
4

MASSACHUSETTS GENERAL

SHRINER BURNS
INSTITUTE

»
.

RN

MGH
BULFINCH

MGH

<2 | WARREN

Diagtaﬁx of System

RSN NN
TN

MICROWAVE °

}

LOGAN

- RELAY
3 f>—(\ >_ | BVAH
(K &
, ~__

NOTE: Links to BVAH and Logan are
microwave, Links to White
Building and Shriner Burns
Clinic are cable.
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APPENDIX A MOUNT SINAI-WAGNER

»

9.,  TITLE OF PRO'IECT= Mount' Sinai~Wigner B1-D1rect1ona.l Cable Link

~

$i s
T

NAMES OF INSTITUTIONS AND TQWNS:

Department of Community Medlciﬁe I )
. Mount Sinai.Medical Center .
New York, New Yo'rk , ' e

Wagner Child Health Station o

* Wagner Houses 7 L o,
New York, New York ) -

PRINCIPAL PEOPLE AND TITLES:

Edward Wallerstein Coordmai:or, Section on Commuﬂica’aon of
“Department of Community Medicine, Mount Sinai School of
Medicme, Director

{
Rodney Alexa.nder, Assoc£até Director

Carter L. Marshall, M. D., Assoc1ate Professor of Community Medicine,
¢ Associate Dean, Mount Smai School of Medicine, Principal
Investlgator

Nicholas Cunningham, M., Ds, Co-—Dlrector,/Wagner Child Health
Statlon V-

Beatrice E. Thomstqd R. Nc, M° P, H., Co-Director, Wagner Child
Health Station

PROJECT BEGAN OPERATIONS Decemf)er 7, 1972

GRANT AND PERIOD:’ 6/27/72 6/26/75
$314, 000; Funds provided by HCTD

PATIENT POPULATION SERVED, AND SIZE 1

»  D-A (Pediatric) 1,800-childrerwho live in Health District #17,
New York City ‘

 DESCRIPTION OF SYSTEM o 0. & .
) THANSMISSION MODES: B, E, F, J, N -

" .. SYSTEM QPERATION, TYPE: S A

3 2




APPENDIX A ' MOUNT SINAI-WAGNER :

FIELDS SERVICES TRANSMISSION MODES
General Pediatrics +  Consultation P MD-EN

Pediatric Specialties
Orthopedics, Nutrition,

* Psychiatry, Social Work Consultation P MD-RN i
Administration Conference MD-RN; RN-RN; MD-Other;
. - RN-Other; Other-Other ’

HOURS SYSTEM IS IN USE, PER MONTH:

System on9%am, - 5 PeI., Monday Friday. Therefore, system is
. on approximately 172 hours per month. A

NU¥ BER OF TRANSACTIONS PER MONTH: Varies, but trend is toward more use
) each month,

"9 TYPICAL SCHEDULE: Wednesday afternoon regularly used for staff meetiges; .
Last Friday afternoon of each month, regularly scheduled orthopedic climc.
~ Otherwise system is used on an "as-needed“ basis.

F 4

DIAGRAM OF SYSTEM:

F H
s ;7
’ .

. | MT. SINAI DEPART:
. | MENT OF COMMUN-
oo frryomepiene, | €

WAGNER CHILD

HEALTH
STATION

A4

NOTE: Camera cart can be connected at any one of eight separate
locations for transmission at Wagner. .

. C

- ’ 3%_ .
~ 228 l : L WG

o . .229
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APPENDIX A : __NEBRASKA V.A, NETWORK
10., TITLE OF PROJECT: Nebraska Veterans Administration Network
NAMES OF INSTITUTIONS AND TOV’VNS:
: Ox;1aha Veterans Administration Hospital
Omaha, Nebraska

Criss Institute for Health

St.. Joseph's Hospital :

(Creighton University School of Medicine)
Omaha;:Nebraska *

. . University'of Nebraska Medical Center
-, 42nd and Dewey
Omaha, Nebraska

Nebraska Psychiatric Institute’ ‘
University of Nebraska Medlca.l Center
Omaha, Nebraska

Lincoln Veterans Admmlstratton Hosp1tal g
Lincoln, Nebraska
. . (Also serves University of Nebraska College of Denhst‘ry, Lincoln) °

Grand Island Veterans Administration Hospltal\
Grand Island, Nebrasks
PRINCIPAL PEOPLE AND TITLES: : - -
John Freil, Acting Chief, Medical Olustration Service
Omaha Veterans Administration Hospital

Reba Benschoter, Director Biomedical Communicat1ons>
University of Nebraska Medical Center ;

David Gray, Coordinator, Lincoln V.A. Hospital
Charles De la Motte, Coordinator, Grand Island V.,A Hospital

Betty Warner )
Don Eggers )

Leon Benschoter, Director Biomedical Communications
Creighton University Health Sciences

Coordinators, Nebraska. Psych1atrlc Institute .

PROJECT BEGAN OPERATIONS: December, 1969 . ‘.

ANNUAL OPERATING BUDGET: Approximately $100,000 . ’
(V.A. Hospitals only) T

Funding Sources: Veterans"Adlﬁinistratiop -
- " ~.University of Nebraska Medical Centetr’

" Creighton University Health Sciences

.




NEBRASKA V.A, NETWORK

{APPENDIX A '
PATIENT POPULATION SERVED: - _
P-A, P-B, P-C ' ‘ +
T Eligible veteran in-patients and’ out-pat1ents - - ' ’
chiefly from areas of"©maha, Lincoln, Grand Island '
DESCRIPTJON OF SYSTEM .
) TRANSMISSION MOQES A (Among V.A.H's) B (in Omaha and Lincoln
E, F, G(a), » L (U. of Neb. only:) 2.
SYSTEM. OPERATION, N TE
FIELD SERVICE INTERACTIVE MODES
Medicine Supervision,Consultation MD-Med. Students; MD-MD
Psychiatry Supervision,Consultation P MD-Residents; MD-MD
Urology Consultation MD-MD
Hematology - Consultafion MD-MD
Medical Education .| Lecture,Conference MD-Med. Students *
Psychplogy Education® | Supervision,Consultation MD-Pre-doctoral interns
Phys. Terapy Cont. Ed} Lecture,Conference PT-PT -~
Medical Conferences Conference MD-MD; MD-Med. Students
Psychotherapy Therapy MD - P (MD-MD) ,
Group Therapy Therapy MD - Ps .
* Voc. Rehabilitation Conference Counselor - P, . i
Neurology .Lecture~-Class MD-Medical Students
Cont. Education In-Sexrvice Training MD-Social workers
Conference RN-RN
Cont. Education Conference MD-MD -
Administration Conference RNs .
Administration Conference TV coordinators .
Clerical Training Conference Teacher-Students
HOURS SYSTEM IS IN USE, PER MONTH:  Avg. 140
NUMBER OF PARTICIPANTS, PER MONTH: Avg. 3,750
TYPICAL SCHEDULE: See following. "
. ~
- d . .
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NEBRASKA V.A. NETWORK

APPENDIX A
‘ , DIAGRAM OF SYSTEM

VA = . ’
HOSPITAL oL .
GRAND
ISLAND-
V.A. . OF NEB. )
HOSPITAL |¢ DENTAL : : v
5| - SCHOOL - )
LINCOLN |, LINCOLN . - '
\ ' __|CRISS INSTITUTE FOR HEALTH.
ST.
JOSEPH'S
. HOSPITAL
OMAHA
’ U. OF NEB.
V.A. ' MEDICAL
HOSPITAL |€ CENTER
OMAHA
"NEBRASKA )
o PSYCHIATRIC _
INSTITUTE ‘
OMAHA

Omaha - Lincoln '’ 60 miles

Omaha - Grand Island 127 miles . . )

Telco switch is in V. A, -~ consequently V.A, can send
simultaneously 2 different programs to Lincoln and

Grand Island. )




' APPENDIX A INFERACT

11. TITLE OF PROJECT: New Hampshire/Vermont Interactive Medical
Television Network ('"Interact')

'NAMES OF INSTITUTIONS AND TOWNS:

" Dartmouth Medical Genter )
Dartmouth Medical School, Dept. of Community Medicine
Hanover, New Hampshlre 03755

University of Vermont Medical Center
Barlington, Vermont .

Claremont General Hospital
Claremont,- New Hamgshire - (85 beds)

Central Vermont Medical Center,
Barre, Vermont -(200 beds)

Rockingham Memorial Hospital
Bellows Falls, Vermont

Windsor State Prison -
Windsor, Vermont

New Hampshire' Vocational Technical Collége
Claremont, New ‘Hampshire

PRINCIPAL PEOPLE,AND TITLES: . ' )

Dean Seibert, M.D:, (Dartmouth), Co-Director

George Welsh, M.D., (Universitv of Vermont), Co-Dzrector
Harold Pyke-(Dartmouth), Operations Director -

.Charlotte Sanborn (Dartmouth), Director of Research

PROJECT BEGAN OPERATIONS:  December, 1968
ANNUAL OPERATING BUDGET: _ $208,000 (Approx.)
Proposed Projected Funding Mix (197‘4-1977) E

4 ),

1974 (%)

Lister Hill Center for Biomedical Communications 52.2
Veterans Administration ' 21.4
Uhited States Military Services . S 14,1
Network hospitals and medical centers - 5.1
State Governments (Vt., N.H.) , 1.7
Other Fedéral sources . , 1.6
. Fees for service ‘ 3.9
All other : =0~
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APPENDIX A

PATIENT -POPULATION SERVED, AND SIZE 1
' P-A, P-B, P-C ’ ’

DESCRIPTION OF SYSTEM oo
 TRANSMISSION MODES: . A, E, F, G(a)

SYSTEM OPERATION TYPE: SC 3

-

2

* EMPHASIZED OR SPECIAL PROGRAM:

FIELD SERVICE , INTERACTIVE MODE

Specialist Med. Consultation P MD-MD
*  Ppgychiatry and Consultation P MD-MD, MD-MH Worker
Mental Health In-Service Training * . MD-MH Worker (-%"

Dermatology Diagnosis, Supervision P MD-Medic - ’
Speech Therapy Therapy ‘P Therapist-Asgistant
Pharmacy In-Service Training RPH-Pharmacists, RN's
Continuing Education | In-Service-Training- - P? MD-MP, BN-RN. <
Medical Conferences Conference P? MD-MD, RN-RN " (,
Medical Grand Rounds| Conference P MD-MD o

~

HOURS SYSTEM IS IN USE, PER MONTH:
Patients Seen/Month (Avg.) 177

Dermatology 47 (8.6 hrs,)
Psychiatry . 17 (8.6 hrs.)
Speech Therapy 30 (8.6 hrs.)
Tumor Clinic | 13 (4.3 hrs.)
Other 70 (20.0 hrs.)

Teaching (including Grand Rounds, Case Consults, Conferences, etc.)
90 Transactions, occurying 100 kours (avg.)

TYPICAL SCHE DULE:

THE WEEK OF OCTOBER 1, 1973

MONDAY, OCTOBER 1 Lo . ‘

* . 9:00-11:00 a.m, SPEECH THERAPY - First speech therapy session of ¢
1973-74: Mrs, Sue Ferland, Howard Mental Health
Center, children from Claremont School District,.
parents, Guidance Counselors, aides and a learning
disabilities instructor.~ UVM - CGH -

1%00~1:00 p.m. NCME TAPE SHOWING - A three part videotape
. produced by the Network of Continuing Medical Educa~-
tion: "Managing the Hyperactive Child; U.S. Acupuncture- .




APPENDIX A - \  INTERACT
B U
Status Report 1973; Antiobiotic Misadventure ~ The

“w e Case of-Overkill, " MHMH - CGH (Conf. Rm,) - CVYMC
- s t - (Board Room) i .
ok 1:30-3:30 pom, RENAL PHYSIOLOGY SEMINAR -~ Current Controversy
' , . -in Renal Physiology = Dr, Valtin: "A New Theory For
N\ o Countercurrent Multiplication in the Inner Medulla, "'

MHMH (Radiation Therapy Conf, Rm.) - UM (226 A‘ﬁ’
Mary Fletcher Unit) :

9 . * " 4:15-5:30 pom, . RADIOLOGICAL PHYSICS COURSE FOR HOUSE .
’ 2 STAFFS - A joint cqurse for house staffs of MHMH

. and UVM covering th 63é physics of .diagnostic radiology,
v - basic radiation physics and radiation therapy safety.
D UVM 5 MHMH . :

TUESpAY, OCTOBER 2

** 12:30-1:30 p.m. i TRIC JOURNAL CLUB-Dr. Robert Klein, MHMH,
o a discussion on the following articles from the
o 73 Journal of Pediatrics: Hyperviscosity in the -
’ ‘ Nepnate (Gross, Hathaway and McGaughey), Circuiatory
Effects of Hematocrit Variations (Feuron and Hebert)

oy ) and Persistence of Fetal Circulation (Gersony)e MHMH
. o - (E 6 A) - UVM, (226 A Maty Fletcher Unit) ~ CGH Con-
S - - ference Room)
WEDNESDAY, OCTOBER 3 | \ ‘ ’ .
*% 9:15-10:10 a. m, PEDIATRIC ‘GRAND ROUN - FROM MHMH - Dr. 6
- John Caffey, Radiology Professor Emeritus, Columbia
v £

. . and Visiting Professor - Radiology and Pediatrics, ‘
% - University of Pittsburgh: "The Shaken Infant,! MHMH
N *(Bowler) - UVM:{Austin) - CGH (Conference Room)

** " 10:20-11:15 a.m. PEDIATRIC GRAND ROUNDS FROM UVM - Dr. '
o . < Helen Rodriguez, Pediatrics, Lincoln Hospital, N, Y. Cs:
: . "Problems of Health Care Dehvery in the Ghetto."
, UvM (Austm) MHMH (Bowler) - CGH (Conference
’ Room) .

o

*k 12:15-1:15 p.m. ~  NOON. CONFERENCE ~ G.I ROTINDS - "Interesting
' - : 5 Cases. ". MHMA (Bowler) - CGH (Cdnference Room) ~
y ' PR CVMC (Board Room) '
gy

4:00~5:15 p.m. RADIOLOGY CONFERENCE AND CONSULTATION -

@ , : B . Dr. Morgan, Anesthesia, UVM: '"Respiratory Stress of
. * Adults." UVM (Austin) - CVMC (Board Room) - CGH

(Conference‘_Room)

L

s

[

“ < THURSDAY, OCTOBER 4

»'. %%  7:80-8:30am. . SURGICAL GRAND ROUNDS - Dr. 1; opuzulu; "Portal
- - a Blood Flow and the Liver. " UVM (Klmtin) - CVMC
. (Board Room)
9:00-10:00 a.m. SULLIVAN COUNTY MENTAL HEALTH CLINIC -

Dr. Chapman of the Dartmouth - Hitchcock Mental Health

/ § Center provides psychiatric consults for SCMHC person-

. B ' ’ nel, MHMH CGH Ve
" 936 '
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" . APPENDIX A - INTERACT
P . T )
THURSPAY, OCTOBER 4 (cont'd,) ' . '
. - - , - T % )
* 10:00~-11:00 a,m, PSYCHIATRIC CONSULTATIONS -~ Psychiatrists from the ‘

Dartmouth~Hitchcock Mental Health Center provide psychi-
atric consultations for referrals from community physi~
cians, MHMH‘~ CGH

¥k 12:15 - 1:15 p.m. NOON CONFERENCE - ENDOCRINE - Drs. Scharback,
Sobel and Vanderlinde: "Hypothyroidism - A Spectrum of
4 " the Disease: Diagnostic Problems, Associated Complica~ .

A M  tions gnd Management, " MHMH (Bowler) - CGH (Conference
. ’ Room) /
/
*k  1:30-3:30 p.m, SURGICAL NURSING CON,FERE“ICE Nurses from MHMH

and Alice Hospital: "Preoperative Preparation."” MHMH
(Bowler) ~CGH (Conference Room) - UVM (Rowell Bldg,
'Auditorium) - CVMC (Board Room) N .

* 4:15-5:30 p.m, RADIOLOGICAL PHYSICS COURSE FOR HOUSE STAFFS -
- A joint course for house sthffs of UVM & MHMH covering .
: the physics of radiation therapy and nuclear medicine and
- ‘ ' radiation safety, MHMH - UVM

FRIDAY, OCTOBER 5 _ R
#  8:00-9:00 a,m, MEDICAL MORBIDITY-MORTALITY ROUNDS - Case
: - Discussions: "Acute Leukemia vs, Megaloblastic Anemia, "
UVM (Austin) - CVMC (Board Room) .
, ¥k 8:00-9:00 am. - BREAKFAST WITH DR. ALMY - Dr. Almy, MHMH,

conducts an informal session on case discussions and
problem solving for physicians, particularly family
1 physicians, MHMH (Studio ' ') ~ CGH (Conference Room)
*¥  1:00~2:30 p.m. INHALATION THERAPY CONFERENCE - Dr, Dean, '
- : UVM: '"Physiology Review As Related to Inhalation Therapy. "
P | UVM (226 AsMary Fletcher Unity - CVMC (Board Room) -
& CGH (Conference Room) - MHMH (Studio "A"Y)

@TURDAY, OCTOBER 6
© %% 8:00~9:00 a.m. SURGICAL GRAND ROUNDS - '"Interesting Cases of the

‘ Week. "™ MHMH (Bowler) - CGH (Conference Room) ~
CVMC (Board<Room) .

10:006~11:00 a. m. MATERNAL AND NEWBORN CONFERENCE - Dr,. John
Caffey, Columbia and University of Pittsburgh: "Radio-
-, B . , graphic Features in Infants, " MHMH (Bowler) - CGH .
- § - (Conference Room) . 5

N

: 237

248
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—

MHMH - Mary Hitchcock Memorial Hospital - ' - .

UVM - Medical Center of Vermont « . ‘
A CVMC - Central Vermont Medical Center

- CGH - Claremont General Hospital

—~> ' “ _
. oo + CLOSED CONFERENCE - Open to involved professionals only,
, **  Open to any interested professional staff and allied health personnel..
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APPENDIX A : RURAL HEALTH ASSOCIATES

12.  ~TITLE "OF PROJECT:  Rural Health Associates: Interactive Medical
. Microwave Telev1sion .

NAMES OF INSTITUTIONS AND TOWNS:

) . Rural Health Associates at - T .
R . Farmington, Maine ’ ' :
) ' Kingfield, Maine ‘

’ . Rangeley, Maine

. Jay-Livermore Falls, Maine
(Last one not currently served by television)

PRINCIPAL PEOPLE A.ND TITLES: !

<D

David C, Dixon, M.D., Medical Director
Clinton A, Conant, . Executive D1rector

= PROJECT BEGAN OPERATIONS July, 1973
| ] Equipment, Installation, and one~-year's maintenance:

$240 000 (Estmated mamtenance $5, 00Q-$7 500 per year) s e n )

"
i LA S !

Fundmg Source Oﬁ"me of Econom1c Opportumty (OEO)

PATIENT POPULATION SERVED AND SIZE .

P-A Approximately 14,000 patients on record as pf December, 1973
(Catchment areas Farmington, 17,000, Rangeley, 2, 000;
Kingfield, 2,000; Jay-Livermore, 9, 000.) ' .

Y

DESCRIPTION OF SYSTEM * 2
TRANSMISSION MODES: A,'E, F
SYSTEM OPERATION, TYPE: SA °
FIELDS ' SERVICES INTERACTIVE MODE °
. v . a ’
General Medicine. Consultation P? MD-PNA, FNA * or Medex
Specialist Medicine Consultation P¥ MD-MD or MD~PNA, FNA,
' Medex
Medical Conferences_ ' Conference Staff-Staff :
) Administration | Conference Staff-Staff
. Patient Education ., . Teaching Health Educator-Patients (Salt-
. 1. . . free diets; diabetic regimens)
‘Medical Grand Rounds ¥ Conference MD-MD (and other staff)
Continuing Education .- In=Service
’ ‘Trgining (Being planned, as of December,1973)
*PNA Pediatric Nurse Assgociate *FNA Family Nurse Associate
HOURS SYSTEM IS IN USE, PER MONTH: Data not available - , :
NUMBER OF TRANSACTIONS, PER MONTH: Data not available .
TYPICAL SCHEDULE: Data not available o~ . ' )

240
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APPENDIX A ‘ ' RURAL HEALTH ASSOCIATES

DIAGRAM OF SYSTEM (Stations and Relay Stations) -
. , " KINGFIELD
. ) , _ &
RANGELEY : } ¥600
. +600 2 ’ : | .
. SADDLEBACK MT. ;
» +4116 :
- T o L R o ? = !;;;:;.:4:* b
T R L L N L L
L 4 / )
'SCALE: Inch= 5 Miles. _ . . ' \ .
P = studio ’ ‘ AT\ FARMINGTON -
: _ - U +400
@ = Relay Station "
+ = Elevation . ,
] ! ) ’
LY
N )) . ‘?é» . ).
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APPENDIX A '~ UNIVERSITY OF NEBRASKA.SLOW-SCARN

13, TITLE OF PROJECT: University of Nebraska Medical Center Slow Scan
Radiology Project . >

~ NAMES OF INSTITUTIONS AND TOWNS:

University of Nebraska Mechcal Center
42nd and Dewey
- Omaha, Nebraska

Jennie M. Melham Memoxial Medical Center
Broken Bow, Nebraska

PRINCIPAL PEOPLE AND TITLES:

Wwilliam J, Wilson, M.D. , Chairman, Department of Radiology
University of Nebraska Medical Center, Project Director.

Ted A. Koefoot, M.D., Coordinator, Rural Heah:h Education Program,
Broken Bow, Nebraska , . e .

K’i'mtah'ﬁ'dsi{os’ki 'Project An‘alysis c"oorhmator. a4
PROJECT BEGAN OPERATIONS:

- N PO
PO . My -

P Y N Py

November 11, 1973 . -
BUDGET: ) )

1st year‘budget: $1?;8,654

~ Funding Source: HCTD
PERIOD:. . ‘ . &

Period ;>f grant: 6/30/73 - 6/29/75
PATIENT POPULATION SERVED AND SIZE © . .
P-A General population in area of Broken Bow
P-B Melham.is 85~bed community hospital

DESCRIPTION OF SYSTEM ’ .
TRANSMISSION MODES: .

F, H 2

»

SYSTEM OPERATION, TYPE: S A

3




APPENDIX A ' UNIVERSITY OF NEBRASKA SLOW-SCAN

FIELD __ \ SERVICE INTERACTIVE MODE

Radiology Consultation Mb—MD

HOURS SYSTEM IS IN USE, PER MONTH: Not available
NUMBER OF TRANSAC&IONS, PER MONTH: Not available e

TYPICAL SCHEDULE: - = A

L ) . . ‘

. TranSmissions are made when primary care physicians at Broken Bow ‘
request consultation and on a regular basis to test the system.

/"

DIAGRAM OF SYSTEM: | T
Melham Hospital, Broken Bow

* . ¢ . - ’:, > X
| PO S . %% ry £ ..y

P

UNMC, Omaha e

NOTE: Slow-scan video (Wes}inghouse Slo-Scan) 0perates one-way on or,dinary
voice-grade telephone lines. .

Audio tqu-way (telephone)

4

. ."'-243,
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- APPENDIX B TELEMEDICINE TIME-SHARING ON CABLE TV

-

 ANALOGUE . ,
In wideband cable television systems there are up to 40 forward transmission channels

) and 8 return channels, In spite of this large spectrum, as programming becomes more
available to CATV, these channels will soon become saturated. Since the density of
information contained in 1/30 of a second represen{s an entire television “frame, ' an
X-ray, dermatological lesions, photographs, fluoroscopic stills, tase histories,, e
patients! records, prescriptions, etc., could be transmitted via.cable; ektremely
efficiently, on a time-gharing basis. -

-

In order to send a number of different "“frames™ of information, a system of frame
. detection and storage is required. This would allow (with a single 4.5 MHz video
channel) distribution of 108, 000 different "pages" of video information per hour.
. Television receivers would be equipped with a device to capture and store this frame
for extended periods of time. This storage mechanism may be magnetic, optical, .
electrostatic or electronic, Operationally, the devices would function a3 follows: *

A physician is examining a patient at his clinic. The patient informs the doctor that
there has been a history of heart trouble in his family. The physician or nurse requests
from the hospital by use of a keyboard, copies of the patient's medical records, in-
cluding previous X-rays, ECG's, etc. .

This request is a "binary-encoded word" containing an address and the request. This
word is sent from the clinic, through the cable, and received at the bospital for
processing. The processing is done by a computer which contrels delivery of informa-
tion which is-stored on magnetic discs. Once the information is located by the computer, .,
it is prepared in consecutive pages for transmission to the doctor, Simultaneous with
the first frame transmission is a command initiated by the computer to inform the
doctor's send/receive teyminal to receive this burst of information and capture if in a

, storage device. The time required for this trassmission of video ipformation is 1/30 of
a second, allowing 30 different requests from various locations to be serviced ina
single second. (Information transmitted to the doctor is in analogue form.)

Once the frame is received and stores at the physician's clinic, the image is displayed
on his/her television get until he/she initiates another request to the computer to
advance to the next frame, whereby the storage device dumps the original page or
frame and replaces it with page 2.

It is important to note this form of information distribution’is secure. When a request

is made to the computer for information, the computer must recognize the identity of

the sender in order to react to the request. The speed at which the picture is flashed

is too great for the eye to detect, and therefore,"no intelligence can be extracted

without the proper identity/address being received, The storage device is triggered .
by the computer's yeturn digital word, which contains the address of "where" the ’
message is to ga, so only the party requesting this information can capture it.

\

' 247 .
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APPENDIX B - TELEMEDICINE TIME-SHARING ON CABLE TV

— 7

IMPLEMENTATION OF REAL-TIME WITH SHARE-TIME

While "pages'* of vide}g information are being flashed to the clinic, rural doctor or
patient's home, it is possible to have a real-time teleyision contact taking place. This
is because the frequency of requests made by the universe of doctors served on the
cable system is but gifraction of the numbef of frames transmitted per minute. There~
fore, it is possible tg,insert during the real-time communication, a frame in every 30
to be transported to a discrete/secure address, Be captured and stored for study. The
interruption is so sudden that the viewer watching his/her TV set would not be able to
detect any change in program format.

REAL-TIME SOUND TRANSMISSION VIA CABLE

Along with the picture information being transmitted via the cable, within the same

6 MHz channel can be added at ]east one additional channel for audio. The technique
employed would be identical to the current system used in subcarrier transmission by
FM stations, A subcarrier adaptorxwould be an addition to the doctor's terminal to
allow narrative comment on “frame-displays" withoyt interruption of normal program
viewing and listenirte, *

PRACTICAL CONSIDERATIONS OF TIME-SHARING

1.  Practical use of time sharing of a TV channel via CATV would require further
development of storage devices. At this time, the cost for an image storage tube
ie restrictive and its primary implementatjon is with the military, '

2, A terminal with keyboard must be developed to achieve radio data reception/
’ transmission and provide trigger signals, for storage tube to record or dump
the frame, .

3. Lastly, a computer system must be designed to allow assembly of the stored
information and presentation in video form for transmission,

All three requirements for this scheme of communications exist today, but in slightly
different forms, With application of these technologies in volume, the system becomes
cost-efficient and spectrally-efficiept, and improves the physician's efficiency, as

well, - ) .

-

Gary Schober
Consultant

—

Recall these may be X;rays,‘ photographs, frames of videotape, etc., as well as
records,

.
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APPENDIX C - o GLossARY

o

AMPLIFIER - 2 devme consisting of electromc compOnents(through which signals
‘are strengthened. r g ,

ANALOG SIGNAL - a contmuously varying voltage which reﬁeets var:.atxons in Some

. 'quantity, such as loidness of the veice. .
AUDIO - that frequency of the electronic spectyum which refers to sound detectgble
‘by the human ear, generally 20 Hz to 20,000 Hz,

AUTOMATIC, GAIN CONTROL (AGC) - a circmt which automatmally controls the .

. gain of an ampliﬁer so that the output gignal level is virtually constant for varying
. input signal levels. Sometimes referred to as Automatic Level Control (ALC).
. AUTO-SLOPE CONTROL - a CATYV system control device that automatically corrects
a, unwanted differences that may develop between the high and low frequency portions
~r of the bandpass. Flat response is therefore assured, * ‘ ,
BAND - a range of radio frequencies within two deﬂmte limits and used for a defmite
v purpose; for example, the Standard Broadcast Band extends from 550 to 1600 .
. . Kilohertz, VHF television from 54 to 216 megahertz; UHF television from 470 t6
890 mega.hertz and Domestic FM from 88 to 108 megahertz.

BANDWITH - the range of frequencies required to convey electronic signals such as:
audio, wdgo, telemetry, data, etc.; the rdnge of frequencies that can be passed
by a transmission medium or piece of electronic apparatus without, undye dis-
tortion.

. BASEBAND - that spectrum of frequency relating to the most basic form of clectronic
signals, before any modulating processes are initiated.

BIT - an abbreviation for binary digit. The ternr is uged wheneyer information is
presented in digital form by the binary number-system.

BIT RATE -~ rate at which bits are tre.nsmﬁ:ted. Maximum bit rate is a function of .

g bandwidth.,.

BROADCAST =~ radio or television service on standard agsigned frequencies available
in the home on onventional receivers. Stations may be commercml or non-
commercial. “(Gpeén circuit transmigsion).

CATV - An acronym for Community Antenna Television. Now used to designate cable
televigion as in 'local CATV system." ~ °

CCTV - cl8sed circuit television, as opposed fpo broadcast television, CCTYV signals
are confined to cables, microwave links, lasers, or other transmissich media
which provide controlled access.

. CABLE POWERING - a method of supplying power to solid-state CATV equipment by
utilizing the coaxial cable to carry both signal and power simultaneously.

CAMERA CHAIN - TV camera plus the associated electronic equxpment necessary to
deliver a complete picture for telecasting, -

CASCADED SYSTEM -~ the repeaters or amplifiers in a cable system are connected
in sequence (cascade) with the output of one device feeding the input of the next.

CHANNEL - a range or "band" of frequencies assigned for the transmisgion of com-
munications signals; in television it is the group of frequencies comprismg the
transmitted visual (video) and sound (audio) signals.

CHANNEL ALLOCA']Z‘ION - the channel or band in the radio spectrim to which a
television station is assigned, or the channel space in the radio spectrum to |
which a communication service is assigned.,

CLOSED CIRCUIT - a private wire or radio circuit used a8 one means of carrying or
conveying from one location to another an.audio or television program for

spectalized audience use (see CCTV). : )
)
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COAXIAL CABLE (concentric line) - a transmission line formed by coaxial conductors,
each insulated from the other by some suitable dielectric insulating material such
as air,polyethylene, polyfoam, Teflon, étc.

CO-CHANNEL INTERFERENCE - Distortion resulting from two transmitted TV
pictures on the same frequency or channel mixing together- within the televismn
receiver. .

COMBINING NETWORK - a,network which permits the addition of several mgnals into
a combined output with a high degree of isolation between md1v1dua1 inputs, Some- )

. times called "mixer. "
COMMUNICATIONS CHANNELS - cable or radio connections through wh1ch v1deo,
voice, data, telemetry or other information may be transmitted. Important para-
meters.of a channel are bandwidth, noise figure, cross-modulation and fidelity.
COMMUNITY ANTENNA RELAY (CAR) - a class of microwave relay service to,
- provide signals for Community Antenna Television.

COMMUNITY ANTENNA TELEVISION (CATV or Cable-TV) - a master antenna array
and the signal distribution system, i.e., the amplifiers, antennas, coaxjal cable
connecting devices, etc,, necessary to distribute several TV signals throughout a
community (see CATV),

COMPATIBLE COLOR SYSTEM - a color television system that permits normal black
_and white reception of its transmitted signals mthout altering currently used
‘receivers.

CONVERTER (Slgnal Processor) - a device to change the channel or frequency of a
signal, used in CATV systems to shift transmission from one channel to another,

.COMMON CARRIER - a communications service that must be made equally available
to the general public.

CONDITIONED TELEPHONE LINE - a telephone channel that has been modified for a
special communication use, -

CONDUIT - a tube, manufactured of an environment protective material through
which coaxial cable is conveyed (underground, within structures, etc,).

CROSS-MODULATION - a form of distortion where modulation of an interferting
station appears as a modulation of the desired station. Caused by third and higher
order nonlinearities,

DATA CHANNEL - a communications channel for handling digital.data (such as tele-
typewriter, digital computer), or anaiog data (such as "Electrowriter, " facsimile,
life sign telemetry or slow scan TV). . .

(DECIBEL - a umit expressing a power or voltage.ratio. Decibel (or dB) power =10 .

. log P1/Pg; dByoltage = 20'log E1/Eg.

DEMODULATION - the process of removing the video, audio and data signals from
their respective ‘earrier waves. Recovering the original signal form,

DROP -~ the small cable used to connect a subscriber's set to the cable system.

' DUPLEX CIRCUIT - two -way communications circuit. Signals travel in both direc~
tlons.

ECG (Electrocardiogrhm) -~ 3 visualization of measurement of eiectrical activity
agsociated with the heart, by paper tracing or caihode-ray itube display.

EEG (Electroencephalogram) - a visualization of measurement of electrical activity

. associated with the brain, usually on a paper traeing,

EIA (Electronic Industries Associa.tion) ~ EIA provides recognized standards for a
wide variety of communications equipment and systems. ., .

EMG (Electromyogram) - visualization of electrical activity.associated with muscles.

EQUALIZATION - a means of modifying the frequency response of an amplifier or
network, thereby resulting in a flat overall response,

~
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FACSIMILE -~ any of several techniques for sending half tone, hard copy pictures by
wire or radio circuits. Transmission speed is typically 2 to 5 minutes per
picture, In a broad sense - slow scan television where the end picture is produced
on paper instead of a picture tube. - £~

FEDERAL COMMUNICATIONS COMMISSION (FCC) - the U.S. Government agency

: ‘governing all civilian-radio and. TV rad;ations in the air and, to some extent,

. , those through wire or cable..
' FIDELITY - the degree to which a system, or a port10n of a system, accurately
reproduces at its.output the essentjal characteristics of the signal that is
impressed upon its input. T
.FRAME TENSION - a ternr coined by the author to describe the awareness of an
observer‘that spabjal phenomena within a television or motion picture frame are
3 continuoug with spatial phenomena immediately outside a.nd extending for“an in-
" definite distance beyond the frame.

FRANCHISE - the agreement between a CATV operator and the governing municipal
authority in which the CATV operates,

FREQUENCY - number of cycles per:second of Hertz.

FREQUENCY -DIVISION MULTIPLEX (FDM) - separation of channels by use of
carriers of diverse frequency. .

ot
GHOST < multiple reception ofa transmitted signa.l at slightly’ dlﬁ‘erent times,
GIGAHERTZ (GHz) - 1,000 MHz microwave frequencles.
Y
®HARD COPY - a printed copy of machine output in readable form, for example,
- reports, listings, documents, summaries, pictures. , .
HEAD-END - In the Cable-TV industry: the l4cation of facility used in receiving and
. processing television and radio signals YE subsequent transmissgion throughout a
CATYV system. , .
HERTZ (Hz) - 1 cycle per second, _ N . ) .
"INTERACTIVE - termmals or c1rcu1ts providing twd-way communication.
INTERFERENCE - disturbance in radio reception fused by undesirablg signals or
y stray eurrents from electrical apparatus, spher1c static, ,electr1ca1 noise,
- T etece -
INTERMODULATION ~ a form of d1stort1on where two modulated or unmodulated
garners are algebraically added or subtracted according to the frequency relation-
hip f = nf1tmfy, where n and m are whole numbers. Intermodulation is caused by
second and higher order curvature,
ITSF - Institutional Television Fixed Service; a Hand of frequencles assigned for use
by public institutions.

o~

KILOHERTZ (KHz) - 1,000 cycles per second, | - ) . .

MEGAHERTZ (MHz) - 1,000,000 cycles per sefond.
MDS (Multipoint.mstribut n System) - an omni-directional microwave system
. operating at 2, 150 to 2,160 MHz under fra.nch1se by the FCC as a common
: carrier. .
~ MICROWAVE - Radio waves above UHF frequencies, generally 2,000 to 15,000 MHz
_(2-15 GHz). Because of their short wavelength, they begin to behave as visible

llghto , . ¢
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MICROWAVE RELAYS =~ systems used for. fansmission of video and audio signals by
highly directional radio beams at frequencies between 2, 000 and 15,000 MHz,
Distances of typicaily 30 miles nfay be covered by a single link cons1stmg of a
transmitter and receiver; longer distances may be covered by multiple lmks
receiving and transmitting the original signal. ‘ .

MODULATION - the process of impressing audio, data, or video information on the
carrier wave for transmission via wire or radio.

MONITOR - "to control the picture shading and other fdctors involved in the transmission
of both a scene and the accompanying sound. Monitoring usually occurs at the
studio control room and at the transmitter. Also denotes a spec1a1 type of high-
quality telewsion receiver.

7 *.

NETWORK - an mterconnection or assembly of remote stations via cable, microwave,
wire, or radio-frequency transmission. é :

NOISE FIGURE -~ a measure of the noisiness of an amplifier. Noise factor is define
as an mput s1gna1-to-no1se ratio to output si to-noise ratio. Noise f igure
is noise factor expressed in dB. The lowest possible value for a matched 8ys=~
tem 1s 3 dB. ‘

OFF-THE-AIR - reception of a TV signal that has been broadcast over free-space
transmission and received with an antenna, .

OPEN CIRCUIT - general term applying to Broadcast Telewsmn on VHF and UHF
channels, Implies the availab1l/ty of recept1on to the public within range of the
TV stat1ons.

PLUMBICON -~ a type of television camera plck-up tube, also lics)wn as the lead~oxide

vidicon. This type i8 most commonly used in more expehsive professional
v television cameras, egpecially in color units.

POLE ATTAQMENT - when wire systems use existing pole lines maintained by 3
power and telephone comparies, the xial cable must be attached to the
poles and an attachment c8ntragt musfBe negotiated between the parties of
interest. ' . . .

PROXEMICS ~ term coined by E. T, (The Hidden Dimension, Achor Books,
Doubleday & Co., Inc,, Garde Ci(:y, N.Y., 1969), "For the mterrelated

. observations and theories of 1ifan's use of space as a specialized elaboration
- of culture. " Hall's gesis based on principles laid down by B, L, Whorf and
other linguists, is that culture is a major element in the formation of thought,
that humansg are programmed by their culture to register and structure ex~
ternal reality in ways specific to their culture.

N

R.F. =~ radio frequencies, , ,
RELAY STATION - a station used to receive picture and sound signals from a
preceding station and to transmit them to anothemelay station or fo a television
: : broadcast transmitter. . .
SQRAMBLER - device used to encode the transmission of informatign on a secure
baSISo N h ] ) ’7 o ut
SECURE TRANSMISSION - private transmission and reception. ’

. - 253 ) .
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SIGNAL - information transposed into electncal impulses. Two basic signals are '
involved in television transmission -~ the picture or video gignal and the sound
or audio signal, Each signal contains electrical impulses representing the
: elements transmitted.
SIGNAL TO NOISE (S/N) RATIO - the ratio of desired to undesired electronic¢ informa-~ .
tion, usually expressed in decibels (dB).
SLOPE - difference in amplifier gain, or change in cable attenuation, between the
?lighesf; and lowest frequency channels carried on the cable system. Expressed
dB.
SPECTRUM - a-large range of electromagnetic radiations,
SYSTEM NOISE - that combination of undesired and fluctuating disturbances within 2~
cable television channel that.degrades the transmission of the desired sighal
and that is due to modulation processes or thermal or other noise-producing
. effects, but does not include hum and other undesired gignals of discrete ’
frequency. .

TARIFF - a schedule of services and rates filed by common carriers with regulatory
bodies.

TELEMETRY - remote metering, 'via a communications channel, of analog data such
as ECGs or EEGs., R

TELEVISION CHANNEL ~ a band of frequencies 6 megacycles wide in which are /
contained all of the frequency components of a television broadcast signal
(picture and sound),

TERMINAL - 1, a poiny at which information can enter or leave a communication
rk,
-\ - 2. an input/output device designed to receive or send source data in

an environment associated with the job to be performed and capable
of transmitting entries to and obtaining output from the system of
which it is a part.
TILT - difference in level or amplitude between the highest frequency channel and the
lowest frequency channel carried on the cable system.
TRANSACTION - a health information exchange in real time using confidential circuitry
with the informed consent of all parties involved, A purposive interactive
+ encounter between or among individuals, groups, or individuals and groups. In
. this report, it is used to connote encounters in the interactive television medium
for the purpose of information exchange in patient care, health education, or
administration.
TRANSMITTER -~ the electronic device for generatmg a radio frequency signal.
TRUNK - the major cable link from the head-end to a communify or connecting
communities.
UHF ~ Ultra High Frequency, normally between 300 MHz and 3,000 MHz, In television,
Channels 14 through 83. ) .

VELOCITY OF PROPAGATION - speed of signal transmission. In free space, electro-
magnetic waves travel with the speed of light. In coaxial cables, this speed is
reduced. Commonly expressed as percentage of the speed in free space,

VHF - Very High Frequency, normally between 30 to 300 MHz. In television, channels

' 2 through 13,

VIDEO - of or concerning sight. Specificaily, those electrical currents representing

the elements of a television picture,

-
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o \  the synchronizing pulses involved. -

VIDEO TAPE - a magnetic tape for recording television signals. "

VIDEO TAPE RECQRDER (VTR)- - proprietary name of the Ampex Corporation for a
television tape recorder. Currently a generic term. .

VIDEO TELEPHONE - an instrument designed to deliver both visual and auditory
information using a transmission system permitting switched or random access
among users. Currently, the only video telephone which has been widely .
deployed (approximately 5§0 instruments in use, the bulk of them in Chicago

. and environs) is the Picturephone(R) developed by A.T. & T. Other video

- . telephones have been developed by General Telephone and Electronics

Laboratories, Inc ( Pictel) and St;‘omberg-Carlson Corp. (Vistaphone R).

VIDICON - A type of television camera pick-up tube, relatively inexpensive and small

: in size but having light sensitivity limitations.

VOICE GRADE CHANNEL (Voice Circuit) - a channel suitable for transmission of
_speech, digital or analog data, or facsimile, generally with a frequency range
of about 300 to 3,000 cycles per second, , :

:—_}‘&\v VIDEO SIGNAL - the frequencies genervated by the scanning of a scene or image plus
¥

7Z00M LENS - a lens providing a range of fields of view (for example 12 mm to 120 mm—
a "10:1 zoom'") in an uninterrupted continuum.The zoom lens may be used to go,

in focus, between wide angle and closeup or any intermediate view.
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ERRATTA: (does not include minor typographical erz"ors)

"An Introduction to Telemedicine" - - e

p. ii- Insert between paragraphs 5 and 6: . ;

Rashid.Bashshur has given me invaluable criticism and suggestions.
: both as an experienced student of medical care and as a friend,
\\\\\\ , , .

ps» 4 ' Add at end of last line:-

to hostile where they feel challenged,’

P 10 Add at end of last line:

so admirably begun, : oL '

ps» 41 Change in héadigg, upper left: »

The word "Human", for "National",

p. 46 Fifth paragraph, first line:

v+ images are devised vre (not g)

pe 46 Cﬂange in iist line, first word: "

talker (not walker) - . 1" . : -
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