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ABSTRACT 

Telemedicine - the use of telecommunications technology to transmit medical 

information to and fiom a distant location, has many potential benefits. A variety of 

technologies can be used to conduct telemedicine and it has applications in every field 

of medicine. This thesis investigates the use of a PC-based videoconferencing system 

to conduct child psychiatrie assessments at a distance. Using a randomized, controlled 

design, 23 patients and their parents completed a telemedicine i n t e ~ e w  and a face-to- 

face i n t e~ew.  Self-report questionnaires and semi-stnictured i n t e ~ e w s  were used to 

obtaui data for the study. The data were coded and the evaluators blinded. The 

diagnosis, treatrnent recommendations and participant satisfaction with the 

telemedicine and face-to-face assessments were compared. An independent evaluator 

concluded that in 22/23 cases (96%) the diagnosis and treatment recommendations 

made via telemedicine were clinically the same as the diagnosis and treatment 

recommendations made face-to-hce. Overall, participants responded positively to the 

telemedicine assessments. Al1 five psychiatrists stated that telemedicine assessments 

were an "adequate alternative" to face-to-face assessments and did not interfere with 

making a diagnosis. However, if given the choice they "preferred" to assess a patient 

face-to-face. The majority of patients "liked" using the system to taik to the 

psychiatrist and 5/17 children (29%) said they preferred talking to the doctor using the 

telemedicine system versus face-to-face. Parents were also positive toward the 

telemedicine system with 21/23 (91%) stating that if they had to travel a long distance 

to see a psychiatrist they would prefer to use the system. General conclusions include: 

1) it was possible for psychiatrists to conduct a child psychiatry assessment using the 

PC-based videoconferencing system, 2) psychiatnsts make the same diagnosis and 

treatment recommendations via telemedicine as they do Eice-to-face and 3) 

psychiatnsts, patients and parents were satisfied with the telemedicine system. 
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INTRODUCTION 

Definition of Telemedicine 

"Despite the fact that telemedicine has been talked about and tned for 
more than three decades and a substantial nationaI investrnent in research 
and demonstration projects has been made, we have yet to reach a 
consensus on what it is and what it is not." (Bashshur, 1995, p. 20) 

The literal definition of the word telemedicine is "tele" meaning "distance", 

and "medicine" meaning "the art and science of the diaposis and treatment of disease 

and the maintenance of health". Combined, telemedicine is 'The diagnosis and 

treatment of disease and maintenance of heaith at a distance." This definition is quite 

broad and many individuals have tned to limit it. The first definition of telemedicine in 

a peer-reviewed journal was by Willemain and Mark in 1971. They defined 

telemedicine as "any system of medical care in which the doctor and his patient are in 

different locations." (Willemain and Mark, 197 1, p.9). The definition is noteworthy 

because it included the concept of telemedicine as a "system of medical care" and did 

not include a technological component. Some later definitions of telemedicine include: 

'The practice of medicine without the usual physician-patient 
conkontation, via an interactive audiovideo communications systern." 
(Bud, 1975, p.90) 

''The use of telecommunications technology to assist in the delivery of 
health care." (Conrath, Dunn, & Higgins, 1983, p.24) 

"The use of electronic information and communications technologies to 
provide and support health care when distance separates the participants. 
(Field, 1996, p. 1) 



Al1 these definitions include a technological component and some even spec@ 

the type of technology, e.g. interactive audiovisual communication system. In facf 

most dennitions have tended to focus on the technology (particularly interactive 

television) and only recently has the concept of telemedicine as a system of care re- 

emerged. Bashshur states, "only when viewed as a complete and integrated network 

WU telemedicine's unique distributive capabilities and integrative fiinctions be 

ma>amized." (Bashshur, 1997, p. 6-7). For this paper, the author has defined 

telemedicine as: 

"A health care system that uses telecomntzcnica~ions techzology fo 
transmit medical information between sites " 

This definition encompasses a broad range of technologies and does not limit 

telemedicine to the use of interactive television or even to cornputers. The term 

medical information includes information of al1 types, e.g. text, numerical data, audio, 

still images, and video. Finally, the definition does not limit telemedicine to a specifk 

application, e.g. medical consultations but recognizes that it can also be used for other 

purposes such as education. Possibly, the best way to view telemedicine is as an 

"innovation bundle" (Rogers and Shoemaker, 197 1). Innovation bundles consist of 

severai components, not ail new, but brought together in a unique way. 

Telemedicine - A Panacea or Pandora's Box? 

Enthusiasts say telemedicine will solve many of the problems in the health care 

system while opponents Say its hasty implementation will simply cause more problems, 

a form of"technological thalidomide" (Elford, 1996). If you are involved in health 

m e ,  it is important "to understand the principles of telemedicine, why this field has 



suddenly emerged from relative obscurity, where it rnay lead, and what benefits or 

pif'alls may exkt dong the way" (Perednia and Allen, 1995, p. 483). A 1995 editorial 

in the Lancet stated, "Telemedicine is here to stay and is likely to play an increasing 

role in future health care." (Lancet, 1995, p. 74). In the inaugural issue of the 

Telemedicine Journal, the lead article was entitled, "Telemedicine has corne of age" 

(DeBakey, 1995, p. 3). Findly, Dr. Richard Wootton editor of the Journal of 

Telemedicine and Telecare says, "Having become technically and economically 

feasible, it desewes proper investigation." (Wootton, 1 996, p. 13 75) 

Rationale for Telemedicine in Canada 

"The geographic characteristics of Canadqwith its narrow band of 
populated areas and immense, sparsely-settled temtories, should 
encourage the development of telemedicine and telepsychiatry, both as a 
partial solution to the well known problem of medical manpower 
maldistribution and as a source of support for isolated practitioners." 
(Dongier et al., 1986, p. 32) 

Canada is a vast country (9 976 139 km2). Its size and relatively small 

population (29 606 100 in 1995) combine to give it one of the lowest population 

densities in the world (2.9 persons / km2) (Canada Year Book - 1997). The majority 

of Canadians live in centers Iocated within 250 km of the country's southem 

(American) border, with the rest of the country being sparsely populated. Travel in 

remote areas is &en difficult due to the geography or inclement weather conditions. 

For many Canadians in mral cornmunities, transportation to medical centres takes a 



long the ,  is costly and is sometimes dangerous. "Distance, climate, and patterns of 

population distribution combine to create special challenges in the delivery of health 

care in Canada, particularly in the North." (Chouinard, 1983,p.850). Because of these 

factors, the patient's diagnosis and treatment are often delayed and their condition 

deteriorates. Patients in remote communities aiso do not have equai access to health 

promotion or education programs that are commonly available in larger centres. 

Health care providers working in remote areas are disadvantaged as they often have to 

practice without backup fiom specialists, access to special tests, and have lirnited 

opportunities for continuing education programs or interaction with their peers. 

Equaiizing access to health services is not just a moral obligation in Canada. In 

1984, the Canadian government passed the Canada Health Act, which building upon 

the Medical Care Act of 1966 established criteria and conditions that the provinces 

had to meet before they would receive federal monetary assistance for heaith care. 

The five pnnciples, sometimes called the pillars of the Canadian Health Care system 

are (Crichton, 1990): 

1) comprehensiveness - meaning coverage of al1 insured health services 
provided by hospitals, medical practitioners or dentists and ot her designated 
professionals 

2) universality - 100% of insured persons are entitled to insured health 
seMces under uniform terms and conditions, with a waiting period for 
provincial residents not to exceed three months 

3) portability - residents moving to another province would be covered during 
the waiting period by the old province 

4) public administration by a public nonprofit authority responsibie to the 
provincial govemment 



5) accessibility - reasonable access by insured persons to insured health 
seMces unprecluded or unimpeded, either directly or indirectly, by charges or 
other means. 

The combination of universality and accessibility h p l y  that any person in 

Canada should receive the same standard of care independent of where they live. If 

the provinces do not adhere to these principles, they risk losing a portion of the federal 

money that would nomally be transferred to the province. 

One potential solution to maintain the above piinciples is to increase the 

number of health care professionals, services and facilities available in remote 

communities. However, improved methods of diagnosis and treatment depend on 

expensive equipment, on highly trained staffto operate and maintain this equipment, 

and on specialists, technologists and doctors to interpret the data, diagnose the patient 

and provide treatment. Unfortunately, the cost of providing this standard of medical 

care for dl Canadian citizens is excessive. In many cases, the Iow population density 

in rural Canada simply does not justify the expense. It follows that health care staff 

and resources must be concentrated in a few locations, where they can provide the 

most seMce per dollar expended. Dr. House, a Canadian telemedicine pioneer said, 

"The challenge of designing medical services for a small population 
scattered amongst numerous isolated Settlements dispersed over a rugged 
land mass with poor transportation links, a harsh climate and varying 
communication facilities is enormous." (Kouse and Roberts, 1976, p. 17) 

The need to provide medical seMces in a cost-effective manner is becoming 

increasingly important. In 1 993, Canada spent $72.1 billion on health care, or 10.1 % 

of the GNP ($2,507 1 person). This compares with only 7% of GNP in 1980. 



Globally, Canada is second only to the United States (14.4%) for the %GNP spent on 

health care (Sutherland and Fulton, 1994). The federal government is faced with the 

task of paying for an increasingly expensive system in the face of mounting debt. 

Funding from the Federai governrnent which used to cover 30.8% of the total 

provincial health care expenditures in 1975 has been gradually reduced over the years 

so that by 1991 federal fùnding covered only 24.4% of the total (Sutherland and 

Fulton, 1994). The decrease in transfer payments has made it increasingly difficult for 

the provinces to fund health care seMces as the provinces themselves face large debts. 

Subsequently, many provinces have initiated or made severe budget cuts that will 

efEect ail areas of provincial jurisdiction, including health care. "Health expenditures, 

at 25% to 33% of total provincial and territorial budgets, are being fùrther limited or 

reduced. Through actions to improve the efficiency and management of their health 

systems, the provinces and territories are striving to live within their fiscal capacity." 

(National health expenditures, 1993, p. 10). Telemedicine is seen by many health care 

administrators as one way to continue to provide health services while containing 

costs. 



Why Child Psychiatry was chosen as the Research Topic 

There are a number of areas in medicine that could potentially benefit fiom 

telemedicine technology, however for this thesis it was necessary to focus on one 

specific area. Child psychiatry was chosen as the research topic for the following 

reasons: 

1. There was a tremendous need for child psychiatry seMces in the province. 

2. The literature was very positive towards telepsychiatry, particularly child 

t elepsy chiatry. 

3. Al1 five child psychiatrists in the province were interested and agreed to 

commit time to doing research. 

4. Technically, the equipment needed to do telepsychiatry was simpler and less 

expensive than required for most other medical specialties. 

Mental Health Needs in Newfoundiand and Labrador 

The Province of Newfoundland and Labrador has a shortage of mental health 

professionals, e.g. psychiatrists, psychologists, nurses, social workers and support 

personnel. From 1985 until 1995, the provincial population has remained relatively 

constant at approximately 575 000 (Statistics Canada, 1995). The recommended 

psychiatnst-to-population ratio according to the Canadian Medical Association - 

Royal College Cornmittee is 1 :8 400 (El-Guebaly N et al., 1991). In 199 1, the 



national psychiatrist to population ratio was 1:9 498. In Newfoundland, the ratio was 

1 : 18 12 1, nearly one-half the national average (El-Guebaly N et ai., 199 1). The 

shortage is particularly severe for child and adolescent psychiatric services. In 1995, 

there were approximately 1 3 3,500 children (age's 0- 1 6 years) in Newfoundland and 

Labrador (Statistics Canada, 1995). National studies suggest that 18-20% ofthese 

children wiU suffer fiom an emotional / psychiatric disorder that would benefit from an 

assessrnent by a mental heaith professional, and 4-5% are predicted to have a severe, 

persistent disorder (El-Guebaly N et al., 199 1). Health and Welfare Canada (1990) 

projected that in 1994, 114 - 113 of al1 mental health referrais in the province would be 

for children. No formai recomrnendations have been made for a child psychiatnst to 

population ratio; however, it would be reasonable to assume that if 114 of al1 referrais 

were for children, the ratio should be 114 the recommended psychiatnst to population 

ratio, e.g. 1:33,600. Based on this ratio, the recommended number of child 

psychiatrists for the Newfoundland and Labrador would be seventeen. In 1995, there 

were only five child psychiatrists in the province. Unfortunately, it is unlikely that 

Newfoundland will be able to attract the recommended number of psychiatrists, 

especially with the recent federal and provincial budget cuts. 

The severe shortage of child psychiatrists is compounded by their uneven 

distribution. Al1 five child psychiatrists practice in St. John's, located on the eastern 

Coast of Newfoundland. As there are no child psychiatrists practicing elsewhere in the 

province, many children who need to be assessed for mental health problems are 

referred to St. John's. This means children and their parent(s) who live on the western 

side of the island may have to travel up to 800 km to see a psychiatrist and the only 



realistic option for patients in Labrador is to fiy to St. John's. In poor weather, 

r e f eds  may be delayed due to hazardous travel conditions. It is likely that the cost 

and t h e  needed to travel @om distant comrnunities to St. John's have a negative 

impact on some children's access to mental health professionals and subsequently the 

mental health of these children suffers. It is also likely that the stress of traveling has 

an adverse effect on the patient's mental heaith. Potentiai benefits ofusing a 

telemedicine system to conduct child psychiatric assessments at a distance include: 

Improved access to child psychiatric seMces for patients living in communities 

outside St, John's. 

Reduced travel for patients and their parents (or guardians). 

Reduced need for child psychiatrists to travel to smaller centres. 

Increased number of patients managed in the community and a subsequent 

decrease in the number of patients referred to a tertiary care centre. This could 

lead to a decreased need for tertiary care psychiatnc beds. 

Cost savings for patients prirnarily due to decreased travel expenses. 

Cost savings for the health care payer due to decreased reimbursement for 

travel (particularly for patients covered by social services), and increased 

utilization of less expensive non-tertiary care (e-g. community) facilities. 

Increased likelihood of obtaining consultation services at short notice with 

subsequent faster medical decisions and probability of shorter stays in hospital. 

Facilitation of patient follow-up and long-tem care without the patient having 

to travel extensively. 

Sharing of relatively rare specialist expertise throughout the province. 

The use of videoconferencing for a variety of other applications, e.g. medical / 

educationd rounds echocardiography transmission, administrative meetings. 



Introduction 

Psychiatry was one of the first medical speciaities to utilize telecommunications 

technology to deliver seMces at a distance. Psychiatry is an ideal telemedicine 

application because the diagnosis and therapy of mental illness is primarily through 

audiovisual communication. Although it may be difficult to imagine a psychiatrist and 

patient being able to develop a therapeutic relationship over a television, the literature 

documents that it is possible. Overall, the literature is very positive towards 

telepsychiatry, providing evidence that it improves access to mental health 

professionais, is clinically effective and that psychiatnsts and patients are satisfied with 

the medium. Only one study has specifically investigated child telepsychiatry. Four 

other studies mention that children were occasionally seen over the telemedicine 

system. Subjective comments from these studies indicate that children liked using the 

telemedicine system and some even preferred seeing a psychiatrist over it compared to 

face-to-face interviews. 

From an evidence based standpoint, the quality of evidence supporting 

telepsychiatry is poor. This is because most telepsychiatry studies to date have been 

descriptive and even the few controlled studies have a number of biases and 

limitations. Consequently, further research needs to be conducted; in particular well 

designed research triais that cm provide quality evidence for or against the use of 

telepsychiatry. 



Definition of Tdepsychiatry 

A universally accepted definition of telepsychiaw has yet to be made. This is 

not surpnsing, as there have been similar difficulties defining the more general tenn 

telemedicine. The first use of the word 'telepsychiatry" in a peer reviewed journal was 

by Dwyer (1973). His use of the term implies a psychiatric consultation by interactive 

television. Later, Maxman (1978) also referred to telepsychiatry as the psychiatric use 

of interactive television. Dongier (1986) similarly defined telepsychiatry as a 

consultation d e d  out using two-way interactive television. These early definitions 

limited telepsychiatry to a specific technology, e.g. interactive television. Since the 

most comrnon technology used for telepsychiatry today is digital videoconferencing 

systems, the earlier definitions are no longer appropriate. It is also likely that new 

technologies in the future will replace those being used today. It is the author's 

opinion that the definition of telepsychiatry should not be limited to a specific 

technology, but allow for a wide variety of technologies. e.g. videoconferencing, 

multimedia cornputers, telephone. It should also include a wide variety of applications 

within mental health, e-g. consultation, education, supervision. administration. 

Therefore the following definition of telepsychiatry is proposed: 

Telepsychiatry - the cise of t e l e c o m c ~ i o s  fechrrokgy to c o n d ~ ~ c ~  

menta[ heakh aciivities ai a distance. 

Division of telepsychiatry literature in to two categories 

To simpliQ the review, the telepsychiatry literature has been divided into two 

categories: 1) Early Analog Era (Pre-digital) and 2) Modem Digital Era. The Early 

Analog Era began in 1955 and ended in the late 1980's. The technology used by al1 

telepsychiatry programs during this era was anaiog based. The Modem Digital Era 



began in the late 1980's and is characterized by the use of videoconferencing systems, 

codecs (coders-decoders) and digital compression. The telepsychiatry activities 

occurring during each era will be summarized and the methodology and conclusions of 

the publications critiqued. 

Eariy Analog (Pre-Digital) Era 

The majority of telepsychiatry projects in the Early Analog Era were 

demonstration or "test of concept" projects. They were done to show that 

telepsychiatry was technically possible. They were not designed to answer specific 

research questions and no control groups were included for cornparison. Most of the 

early papers were descriptive and simply described how the telepsychiatry system was 

set up, what it was used for and how it performed. The conclusions were based on the 

subjective opinions of project participants. Consequently, the validity and 

generalizability of the results are poor. Two studies in the Early Analog era did 

include a control group. However, both suffered From a number of biases and 

limitations and the validity and generalizability of their conclusions are also 

questionable. Looking back, it is easy to criticize the methodology and quality of the 

evidence generated by these early studies; however they did generate a lot of empirical 

evidence and much c m  be leamed fkom their experiences. Table 1. sumrnarizes the 

eady telepsychiatv sites with peer-reviewed publications. 



Table 1. Early Analog Telepsychiatry Sites with Peer-reviewed Publications 

Nebraska Psychiatnc insîitute 
Omaha, Nebraska (USA) 

Massachusetts Generai Hospital 
Boston, Massuchussets (USA) 

Dartmouth-Hitchcock Centre 
Hanover, New Hampshire (USA) 

Mount Sinai Hospital 
New York, New York (USA) 

1955 - rnid - 1980's Wittson & Dutton (1956) 
Wittson, Afneck & Johnson (196 1) 
Benschoter, Wittson & Ingham (1 965) 
Hedman & MansfieId (1 967) 
Benschoter (1 967) 
Wittson & Dutton (1967) 
Menolascino & Osbourne (1 970) 
Wittson & Benschoter (1972) 

1968 - early 1970's Fisch & Dwyer (1972) 
Dwyer (1973) 

1968 - 1970 SoIowv. Weiss, Bergen & Sanborn (197 1) 

1973 - 1975 Straker. Mostyn & Marshall ( 1976) 

Review of the early telepsychiatry programs Maxmen ( t 975) 

Albitibi Generai Hospital 1984 - 1985 Dongier, Tempier, Lalinec & Meunier 
Abitibi, Quebec (CANADA) (1986) 

University of Western Ontario 1984 - Iate 1980's Jerome (1986) [Letter 11 
London, Ontario (CANADA) Jerome (1993) w t t e r  21 

Jerome (1993) p t t e r  31 

Fint use of telecommunications technolow for psychiatrie activities 

When the Nebraska Psychiatnc Institute (NP0 was built in 1955, it was 

designed to anticipate the potential of closed circuit television (CCTV) as a teaching 

and training tool and the entire institution was wired for CCTV. Portable CCTV units 

could be used in a number of different rooms including a 180-seat auditorium. 

Initially, the system was used for the following purposes: 1) to aid nurses in maximum 

security, 2) to show professional visitors the facility, and 3) to improve classroom 

teaching. Regular lectures were supplemented with live or taped vide0 sequences to 



illustrate the materiai. In the fïrst year, 10 18 students in psychiatry, psychology, 

psychiatnc social work, occupationai therapy, undergraduate and graduate psychiatnc 

nursing and related disciplines were exposed to the system. Wittson and Dutton 

(1956, p. 14) state, "This first year of experimentation has show us that closed- 

circuit television is technically very satisfactory and that effective teaching programs 

can be produced at little expense." 

In 1959, two-way television was used for the first time to link individuals 

located in different facilities. Until then al1 telepsychiatry activities had been 

conducted fiorn one room to another within NPI. A coaxiai cable lirik dlowed 

instructors at NP1 to transmit patient demonstrations and case information to medicai 

students located in iaboratories across campus. 

First telepsvchiatry research s tud~ 

In 1961, the Nebraska Psychiatnc Institute (NPI) received a grant to 

investigate the value of two-way television for group therapy. The study involved 

eight patient groups (consisting of 4 or 5 individuals each) and two therapists. Four 

groups met with a therapist via two-way television for six sessions of group 

psychotherapy. The four other groups met for six sessions using conventional face-to- 

face psychotherapy techniques. Afier the interviews, the patients and therapists 

completed questionnaires and the responses were cornpared. The method of choosing 

and allocating patients to the expenmental or control group and the questionnaires 

used in the study were not descnbed. 



The authors state that during the first session, most patients showed an interest 

in and commented on the television system. However, after the first session, patients 

seldom referred to the technique itsell; but began to focus on typical problems 

discussed in small group sessions, e.g. concern about hospital, going home, 

interpersonal problems, difficulties with their psychiatrists and other mental health 

workers. Little concern was expressed regarding pnvacy, al1 participants were 

introduced to the therapist, principal investigator and technician before the study 

began and assured that these would be the only people to view the discussion groups. 

One of the four television groups showed an atypical pattern. According to the 

authors, three of the five patients in the group, had previously manifested anti-social 

and negativistic behavior and no relationship of trust in the therapist or willingness to 

discuss problems emerged in this group. Instead, they utilized the television technique 

to strengthen their resistance, and by whispenng excluded the therapist from 

discussion for some time. 

Group and therapist ratings of the televised and non-televised group-therapy 

sessions were compared and preliminary results indicated that ratings were influenced 

substantially more by the therapist and the selection of the group members than the 

television technique. A subsequent paper (Wittson and Benschoter, 1972) refers to 

the 196 1 study and concludes, 

"Anaiysis of rating scales of patients and therapists showed that the choice 
of therapist and the selection of group members infiuenced the 
effectiveness of therapy more than the use of the TV technique. In other 
words, the presence of television was neither a problem nor asset." 
(Wittson and Benschoter, 1972. p. 624). 



First telemedicine network established 

In 1964, the National Institute of Mental Health (MMH) awarded Nebraska 

Psychiatrie Institute (NP0 a $480,000, seven year gant to set up a two-way closed 

circuit television system between NP1 and Norfolk State Hospital, a 1 100 bed mental 

hospital 180 km away (1 12 miles). The network became operational on December 1, 

1964 and was the first of its type in the United States. Wationally, this project will 

serve to demonstrate the worth of modem methods of communication as a partial 

solution to problems regarding education, research, and treatment that most state 

hospitals presently have in common." (Benschoter et. al, 1965, p. 100). The primary 

objectives of the project were: 1) To permit more frequent clinical consultations 

between the two facilities to improve patient diagnosis and treatment, 2) To expand 

teaching and training assistance to the state mental hospital, using NPI's extensive 

resources, 3) To provide Norfolk with more frequent contact with farnilies in the 

Omaha area to facilitate information -gathering and counseling, while maintaining 

family interest in patients by enabling visits via the television network, 4) Increase 

collaborative research activity. 

In January 1965, an NP1 staff psychiatrist began administenng a patient ward 

at Norfolk via television (Benschoter, 1967; Wittson and Benschoter, 1972). A 

closed, disturbed women's ward was selected for the expenment. The psychiatnst 

spent 30 minutes each day discussing ward problems with the head nurse and charge 

aide and talking to patients periodically. Three months later, 17 of the 35 patients 

were able to leave the ward (accompanied) and half were acceptable to other wards 



with Iess secunty, and another third were transferred to nursing homes. Although no 

forma1 evaluation was made, the program was said to be so effective that eventually 

three psychiatrists adrninistered 10 wards at Norfolk by television. Nctably, the total 

inpatient population dropped fkom 900+ in 1965, to 476 in December 1968 mttson 

and Benschoter, 1972). The hospital administrators felt that the TV psychiatrists were 

certainly contributhg factors in this decline. 

Dr. Robert Osbome, Clinical Director at Norfolk, states "after the brief initial 

hesitation and skepticism on the part of the stafFat this hospital, the TV network and 

its uses have generally been widely and enthusiastically accepted. It most certainly has 

contnbuted to maintaining our staff at our current manning levels and has served to 

rnaintain high morale." (Benschoter, 1967, p.476). In the first 15 months of service 

only one patient (a genatnc case) found the television upsetting. 

Hedman and Mansfield (1967) report on the use of the NP1 - Norfolk two-way 

closed circuit television system and video tapes for psychiatric nursing training and 

education. "Nurses at both hospitals have said they feel better prepared to function as 

team rnembers." (Hedman and Mansfield, 1967, p. 809). Menolascino and Osborne 

(1 970). describe the use of the existing MI-Norfolk two-way television network for 

psychiatric consultation and supervision of mentally retarded adults. "This consultative 

arrangement reaches the "Front lines" of patient care - the aides and orderlies - and 

motivates them to enlarge, improve and utilize their repertoire of helping skills in 

aiding mentally retarded patients." (Menolascino and Osbome, 1970, p. 162). 



Review of NPI's Activities 

In 1972, Wlttson and Benschoter reviewed the University of Nebraska Medical 

Centre's use of two-way television in medicd treatment and education. During the 

first six years the two-way network was active, beginning in 1964, the scheduled houn 

of use averaged 45-50 hours a week. Disadvantages of the two-way television system 

inciuded difficulty in sound pick-up and camera operation with large groups requinng 

a technician to manually operate the camera dunng these sessions. Costs also were 

reported to be a major drawback. Maintaining dedicated transmission channels 

between NP1 and Norfolk averaged approximately $48,000 1 year over the six years. 

In addition to the NPI-Norfolk link, another two-way television network 

introduced was in 1968 which Iinked NP1 with three Veteran =airs (VA) hospitals, 

located in Omaha, Lincoln and Grand Island. In 1 970, the VA system logged 1,267 

on-line hours (approxirnately 3.5 hours 1 day). Approximately 68% of the time was 

spent in educationai activities, 25% in patient care functions and 7% for rniscellaneous 

purposes. Wittson and Benschoter conclude: 

"Two-way television has considerable potential for extending health 
education and health seMces beyond the confines of the medical centre to 
local and distant institutions clinics or community hospitals, and perhaps 
eventually to the physician's office. the high school counselor, or the small 
town PTA meeting. Like al1 communications tools, it will be effective in 
direct proportion to the amount of carefiil planning put into selecting the 
best system, determining appropriate uses, and encouraging interest and 
participation, both within the medical centre and with the individuals, 
groups or institutions beyond."(Wittson, 1972, p. 139). 



Follow-up of NPI's telemychiatrv activities 

No fùrther publications detailed the fate of NPI's two-way television network; 

however, Baer, Cukor and Coyle (1997) contacted Dr. Benschoter in 1995. They 

found that although NIMH funding for telepsychiatry at NP1 had expired in 1970, 

telepsychiatnc activities continued with VA hospitals into the 1 98O's, until VA funding 

ended. Dr. Benschoter's recollection was that telepsychiatry activities ended not 

because of a lack of clinical interest in the system by VA physicians, but due to 

increasing technical problems with the aging equiprnent and high cost of transmission. 

In addition, psychiatnsts and other medical specialists were eventually recruited to the 

remote sites and many of the services that the telemedicine system provided were no 

longer needed. Dr. Benschoter noted that reimbursement was not an issue, as 

physicians were salaried and seMces were provided solely to state and VA hospitals. 

She recalled no legai problems or licensing problems as seMces were not provided 

across state lines and prescriptions written and prescribed by a remote psychiatnst 

were aiways countersigned by a local psychiatrist. 

Critique of the NP1 Publications 

Wittson & Dutton (1956), Wittson, Affleck & Johnson (196 l), Benschoter, Wittson & 
Ingham (1965), Hedman & Mansfield (1967), Benschoter (l967), Wittson & Dutton 
(1967)' Menolascino & Osbourn (1 970). Wittson & Benschoter (1972) 

Seven of the eight peer-reviewed articles referring to the mental health 

activities mnducted at NP1 are descriptive. They describe how the telemedicine 



networks were set-up, the clinical, educational and administrative uses of the 

networks, the fiequency of use, and the benefits and problerns encountered. Two 

articles mention specific objectives (Benschoter et al., 1965) (Menolascino and 

Osborne, 1970) however, no formai research study was designed. The conclusions the 

authors make are based on personal observation and subjective responses fiom project 

participants. Aithough the authors' comments are very positive and compelling. fiom 

an evidence-based standpoint there is little objective evidence to support their claims. 

Hence, the validity and generalizability oftheir conclusions are poor. 

Wittson, Affieck and Johnson, (1961) was the first paper to describe a 

controlled telepsychiatry research study. The project had a clear purpose and used a 

formal study design. Four patient groups receiving therapy over the telemedicine 

system were compared to four patient groups receiving therapy face-to-face. The 

paper was also the first to describe many of the logistics involved in setting up a two- 

way television interview. For its time, the study was well designed and far surpassed 

any other evaluations of telepsychiatry for many years. It demonstrated that two-way 

television could be used for group therapy and that the influence of the medium, Le. 

CCTV, on the therapy appeared to be less important than individu& involved. 

However, the study suffered from a number ofweaknesses: small sample size, 

selection bias, lack of randomization, use of unknown (non-standardized) 

questionnaires and non-blinded analysis of the data. For these reasons, fiom an 

evidence-based standpoint the study's validity and generalizability are poor. 



Teleosvchiatrv used in an urban settinq 

In 1968, Thomas Dwyer began conducting telepsychiatry consultations over a 

bi-directional television system, called Telediagnosis (TDX), that iinked Massachusetts 

General Hospital (MGH) to a heaith station 4.5 km away at the Boston Logan 

International Airport (Dwyer, 1973). Over a two and a half year perïod, Dwyer and 

colleagues saw approximately 150 patients from 2 -20 times each. SeMces provided 

ranged from diagnostic i n t e~ews  with adults and children (47%), treatment using 

i n t e ~ e w  techniques alone or a mixture of inte~ewing and prescribed drug therapy 

(20%), brief intervention in acute crises (3 3%) and prolonged supportive and 

explorative therapy for some patients (7%). Group therapy was said to be especially 

effective. Dwyer States, 

"1 approached the use of television to interview psychiatric patients with 
considerable negative prejudice, believing that the degree of personal 
contact with the patient would be limited and that many of the skills that 
are useful in a psychiatric i n t e ~ e w  would be diminished or Iost. 1 was 
delightfblly surprised to discover that this was not true." @wyer, 1973, 
p.867) 

Dwyer mentions that other psychiatrists who had been skeptical initially, 

subsequently becarne positive about TDX's potentiai for one-to-one and group 

therapy after using the system. Dwyer found the initiai strong negative reaction of 

some professionals a matter of interest and a subject worth investigating. He also felt 

that because one can have psychiatric transactions with al1 the usual developments, 

including transference and countertransference reactions, it called for a re-examination 

of the fundamental concepts about the nature of a relationship between two people. 



Dwyer felt that it was too early to Say that nothing was subtracted from the television 

encounter and encouraged fùrther research to determine if there are kinds of patients 

or professionals who find a crucial ingredient missing in IATV contact. Expenence 

with the system suggested that some patients, i.e. schizophrenics, adolescents and 

younger children, found talking to the IATV easier than talking to a psychiatrist in the 

same room. It was hypothesized that for these groups using the IATV was less 

intirnidating than taiking to a psychiatrist in penon. 

The IATV system was also used for a number of other non-chical purposes. 

Fisch and Dwyer (1972) describe the use of bidirectional television as an educational 

vehicle to present psychiatric information to foreign trained psychiatnsts prepanng for 

specialty board exams, beginning in March 1970. Fisch and Dwyer state, "interactive 

television not only allows the development of a group relationship but also actually 

intensifies it." Fisch and Dwyer, 1972, p. 9 13). The following changes were said to 

have resulted from the television course: 1) increased factual knowledge, 2) increased 

ski11 in literature reviews, 3) increased interest in further learning, 4) greater 

confidence in professional abilities, 5) a therapeutic response. The author's conclude, 

'The potentid for generalizing this experience to upgrade professionalism in isolated 

federal and state institutions is great." (Fisch and Dwyer, 1972, p. 9 13) 

Critique of the (Dwver. 19731. (Fisch and Dwver. 1972) 

Dwyer's (1973) article is very positive and is based on experience with over 

150 patients seen multiple times by over 30 mental health professionals. His 



enthusiasm, although compelling, is not supported by any formai research. No 

research questions were asked, no study designed or outcome measures used to o h i n  

data His conclusions are based on personal experience and subjective responses from 

other participants. He himself states that the issues raised await systematic study. As 

such the validity and generalizability of the study's conclusions are poor. 

The paper by Fisch and Dwyer (1972) describes the use of interactive 

television to teach a course to foreign trained psychiatrists as they prepare to write 

their Board Exams. The authors mention that information was gathered pnor to 

beginning the course and dunng the project but the type of data and how it was 

gathered was not reported. A number of changes were said to have occuned due to 

using the interactive television for distant education, e.g. increased factual knowledge, 

but it is not stated how these changes were measured. Unfominately, no outcome 

measures were described and there was no description of how the results were 

anaiyzed. In addition the study suffers from the following weaknesses: small sample 

size and no control group. The authors conclusions appear to be based on their 

personal observations and subjective responses fiom the participants. As such the 

validity and generalizability of the study are poor. 

Telemedicine used for ~sychiatric consultations and distant education 

In 1968, a CCTV telepsychiatrîc network was established linking the New 

Hampshire Dartmouth-Hitchcock Mental Center to Claremont General Hospital 40 

kms away (Solow, Weiss, Bergen and Sanbom, 1971). The two year project was 



designed to evaluate, 1) the utility of television as a medium of communication in 

psychiatric intenriewing and consultation at a distance, and 2) the effectiveness of 

readily available psychiatric consultation as an educational program for physicians in 

the community who would not ordinady take advantage of formal post-graduate 

psychiatry courses. Emphasis was placed on helping the refemng physician maintain 

the patient in Claremont General Hospital if at al1 possible. In total there were 199 

consultations (142 new and 57 follow-up) conducted over the telemedicine link. 

Overall, 90% of the cases were managed in the community, 70% by a physician, and 

20% at the local mentai health clinic. Patient acceptance of the system was said to be 

"impressively high". Solow et al. state that, "television has presented almost no 

diaculties as a medium for psychiatnc consultation." (Solow et al., 1971, p. 122). 

Only once, when a severely agitated patient paced unpredictably about the studio, was 

there a significant problem in keeping the patient in view. 

The paper also indicated that the participating general practitioners reported 

positive changes in their use and knowledge of psychotropic drugs and employed a 

wider variety of drugs, chosen more selectively and at more flexible and adequate 

dosages. The authors state, the "expenence seems to dispel the mystery surrounding 

psychiatnc work." (Solow et ai., 1971, p. 1686). Solow et al. conclude, 

"two-way closed circuit television provides a means of psychiatric 
inte~ewing at a distance, in the setting of community rnedical practice, 
with a diagnostic and therapeutic effectiveness approximating that which 
is obtainable in face to face interviewing." (Solow et al., 197 1, p. 122) 



Critique of (Solow. Weiss, Bergen and Sanbom, 1971 

This article summarizes the use of an interactive television system for 

psychiatric consultations and as a tool to educate generai practitioners about 

conducting a psychiatric interview. The conclusions are very positive, stating that the 

diagnostic and therapeutic effectiveness of telepsychiatry approximates a face to face 

in te~ew.  The number of consultations, e.g. 199, is also impressive. Unfortunately, 

the conclusions are not based on results fiom a controlled shidy. It is assumed that 

some type of questionnaire or i n t e ~ e w  was given to the physicians, as the paper 

States, "the general practitioners reported.. .", however, the measurement tools are not 

described and no quantitative data is given. Limitations include: lack of a control 

group, lack of randomization, lack of standardized questionnaires. Therefore, the 

validity and generalizability of the conclusions are poor. 

First Child Telep-hiat 

The first telemedicine study to investigate the use of telecommunications 

technology for child psychiatry was initiated in 1973. The Mount Sinai School of 

Medicine set-up an interactive CCTV link to the Wagner Child Health Station in East 

Harlem, approxjmately 2.8 kms away (Straker, Mostyn, and Marshall, 1976). The link 

was used primarily by pediatric nurse practitioners to consult with pediatric specialists. 

Psychiatrists at the medical school used the system to conduct conferences with nurses 

and health workers, perform consultations with children and their families, and teach 

residents and medical students. Dunng the 18 month project, there were 34 patient 



consultations and 58 staEconfkrences discussing 138 cases. Before the telepsychiatry 

link, almost al1 referrals to the hospital to see a child psychiatrist were refused or  were 

not attended by the East Harlem patients and their families. However after the 

introduction of LATV, 69% of the patients who were referred kept their scheduled 

appointments. The authors state, T h i s  electronic link has opened the doors of the 

medical center to patients who would previously have been unable or unwilling to use 

its facilities." (Straker et al., 1976, p. 1204) 

It was hypothesized that the success of the project was because the patients did 

not have to go to an untàmiliar hospital, and could see the psychiatnst on their own 

"turf", and because their own nurse or health worker was present during the 

i n t e ~ e w s .  Straker et al. mention that al1 mothers responded positively to 'being on 

television' and that, "They also seem to gain a sense of heightened self-esteem that is 

not as noticeable after an in-person consultation." (Straker et al., 1976, p. 1205). 

Psychiatnsts were also said to view the service positively as they were able to provide 

consultations at a safe distance from the real or imagined dangers of an imer city 

ghetto. In conclusion Straker et ai. state, 

"our experience to date suggests that bidirectional cable TV can be an 
important new and effective method of mental health care delivery to 
imer-city children who would often be untreated othenvise." (Straker et 
ai., 1976, p. 1205) 

Critique of (Straker. MOSW. and Marshall. 1976) 

This was the first telemedicine study to focus on child psychiatry. Like most of 



the early literature, it is descriptive in nature. Outcome measures were not defined or 

quantified and no forma1 data were gathered or analyzed. Although positive, the 

concIusions made by the authors were based entirely on subjective experience. The 

validity and generalimbility of the conclusions are poor. 

First Matched Controlled Teleo-hiatry Studv 

A Canadian study, (Dongier, Tempier, Lafinec-Michaud, Meunier, 1986) 

compared CCTV to face-to-face psychiatnc interviews in a controlled rnanner. For 

the study, a two-way CCTV system was set-up in Centre Hospitalier Malartic in 

Aibitibi, a small town 560 km (350 miles) north-west of Montreal. The system linked 

two rooms on different floors of the hospital, simulating a long distance encounter. 

The purposes of the study were to: 1) cany out a quantified and controlled assessrnent 

of patients' and staffs' psychofogical reaction to telepsychiatry, 2) provide 

governments with objective data on the feasibility of telepsychiatry and 3) begin to 

gather data necessary to obtain a baseline for future cornparisons with the cheaper 

slow-scan technology. 

The study population included a representative clinical sample of 50 patients 

@oth impatients and outpatients) selected fkom consecutive admissions to the Albitibi 

Hospital. A control group of 35 patients matched with the previous sample for 

diagnosis, sex and age was selected for face-to-face interviewing. Likert-type 

questionnaires were filled out immediately after the i n t e ~ e w  by the patient, consultee 

and consultant. 



Results indicated that patients rated the majority of CCTV i n t e ~ e w s  as 

"above averageyy. No significant difference was found between the CCTV and control 

group scores (p>. 10) for patients, although the direction of differences consistently 

favoured the control interview, Le. face-to-face interview. Even schizophrenics with 

ideas ofreference including being talked about on public television programs, accepted 

the CCTV interaction very well and had no observed exacerbation of their delusions. 

The majority of consultees also rated the CCTV as 'better than averagey'. However, 

CCTV i n t e~ews  were rated significantly inferior to the control i n t e ~ e w  for global 

assessrnent (p < -05) and diagnosis (p < -01) and tended to be inferior (p c -10) for the 

written consultation. The estimated mean difference in scores however, was only 0.25 

out of 5.0 (SE 0.12). The consultants ranked the CCTV interview inferior compared 

to the face to face encounter for al1 items on the scale. The estimated mean difference 

in scores for global assessrnent was 0.41 out of 5.0 (SE 0.10). The authors state that 

the sample sizes used provided sufficient power for the detection of clinically relevant 

differences, particularly for evaluations between consultees and consultants (since 

their responses were less variable than the patients). 

The researchers found that, in the case of adult patients, the CCTV i n t e ~ e w  

was inferior to the control interview by both consultee and consultant (pi0.05). The 

authors state the number of children tested was insufficient to allow firm conclusions 

to be  drawn regarding child psychiatry, however the direction of the differences was 

sirnilar to those in adults. The investigators global conclusion was "Iargely positive: 

bidirectional CCTV interviews can be an effective method of mental health care 

delivery." (Dongier et al., 1986, p.34). 



Critiaue of (Dongier. Tem~ier. Lalinec-Michaud, Meunier. I 986) 

This is the second telepsychiatry study that directly compared a telepsychiatry 

interview to a face-to-face interview in a controlled manner. It was the first to include 

a matched controlled group, to quantiS, the responses of the participants and to 

analyze the responses for statistical significance. Although the study did show that 

both the consultees and consultants found the CCTV interview inferior to the face-to- 

face interview (pc0.05), they still ranked it as average or above average. The authon 

conclude that telepsychiatry, " c m  be an effective method of mental health care 

delivery". This seems to indicate that the differences between a face-to-face and 

telemedicine interview, although statistically significant, were not clinically significant. 

This raises an important question in telemedicine research. What level of statistical 

significance is clinically significant? Even if a telemedicine i n t e ~ e w  is infenor to a 

face-to-face i n t e ~ e w  is it still good enough? What aspects of care are achievable 

with telepsychiatry at lest  at the same level as in a face-to-face encounter; what 

aspects are iderior to a face to face encounter? 

Although this was a controlled study, severai methodological weaknesses 

should be considered. First, the selection and allotment of subjects to either the 

control or experimental group were done using matching (on the basis of sex, age, 

diagnosis) rather than random selection. This type of subject selection has the 

following disadvantages. First, it may be susceptable to selection bias on the part of 

the participants and investigators. Second, it precludes the use of many statistics, such 

as the t-test used by the authors, which assumes random selection of subjects. The 

outcome measure used in the experiment, i.e. the five point questionnaire, was 



probably not a vaiidated test masure and the authon do not report any previous 

validity or reliability testing. The authors Say the study had adequate statistical power 

to detect clinid differences. However, they do not mention in the paper how this was 

deterrnined. Overail, the study was well done, and the results are likely to be valid for 

the specific population and equipment tested. Although, the study was stated to have 

adequate numbers, it is questionnable whether the results are generaiizable to other 

sites. 

First fee for seMce billinp for telepsychiatry 

In November 1980, an interactive telehealth network began operating linking 

the University of Western Ontario teaching hospital in London, Ontario to the General 

Hospital in Woodstock (WGH), approximately 200 km ( 140 miles) apart (Jerome, 

1986), (Mount, 198 1). The objectives of the program were to: 1) provide access to 

continuing health education from a university setting, 2) permit elective consultations, 

3) determine how the television link influenced the practice of medicine in the 

community, 4) decrease the sense of professional isolation, e-g. attract staf and 

decrease turn-over of present staff. 

During the first year of the network, the majonty of consultations done were in 

the area of psychiatry. The interactive system allowed three general psychiatrists at 

the Woodstock General Hospital to make use of subspecialty services, e.g. 

psychoanalysis, forensic psychiatry, genatnc psychiatw and child psychiatiy. Mount 

States, "probably the most amazing aspect of this exchange has been the minimal 



interference technology has made in a clinical setting which requires the greatest 

degree of rapport for a successful consultation." (Mount, 198 1, p. 22) 

From November 1984 to August 1985, weekly child psychiatry consultations 

took place over the system. No patients refused to be seen. Mount States that 

patients of aIi types found the television consultation easy to do and that the staff men 

aII had "a positive regard for the potentials of this type of work." (Mount, 198 1, p. 

22). 

direc 

The London - Woodstock connection was the first telemedicine project to 

tly address the issue of fee-for-service reimbursement and medico-IegaI liabili 

Billing for seMces rendered over the system commenced in January 1982 and were 

biiled as though the service was delivered face-to-face. In addition, the Canadian 

Medicd Protective Association (CMPA), the Canadian organization responsible for 

malpractice insurance, indicated that they would provide coverage for this 

'tnorthodox style" of practice. 

Jerome (1986) does mention some disadvantages of the system. Technical 

difficulties made it impossible to focus on a family rnember when having the general 

view of the family, significantly l e s  hypothesis generating took place with team 

members, and there was a strong feeling that face-to-face contact was preferable and 

the television link was seen to be a second best option. Jerome concludes, 

"Despite the reservations, the link was felt to be useful in providing child 
psychiatrie consultation and ongoing treatment to an under-serviced area. 
The link provided adequate clinicd assessments of a routine and crisis 
nature with a 50% reduction in clinical time for the consultant when 
comparing on site consultations. Patient acceptability was high." (Jerome, 
1986, p. 489) 



Critiaue of (Jerome. 19861 (Jerome. 1993). (Mount. 198 1 1 

The information for this project was taken fiom three letters wrinen by Jerome 

published in a peer-reviewed journal supplemented with information fkom a non-peer 

reviewed paper by Mount. Although specific objectives were outlined, no formal 

study was designed or data collected. Only a descriptive surnmary of the project was 

ever published. As such the validity and generalizability of the conclusions are poor. 

A New Era in Telepsychirtry 

From 1955 until the late 198OYs, al1 telepsychiatry sites utilized black and white 

analogue closed circuit television technology transmitted over coaxial cable or 

microwave to provide two-way television (interactive television). One of the inherent 

difficulties with analogue video was the large bandwidth required for transmission, i.e. 

6 MHz. The only teIecommunications media that had the capability to transmit this 

amount of information were microwave, coaxial cable or satellite and al1 were 

expensive. The other drawback to these early systems was that the telecommunication 

links had to be leased and paid for even if they were not used, e.g. dedicated lines. 

Advances in telecommunication and information technologies in the 1980's led 

to a change in the type of technology used for telepsychiatry. Digital technology, e.g. 

digital videoconférencing systems and multimedia cornputers, began to replace analog 

technology. The advantages of digital technology were that it allowed audio, data and 

video information to be stored, packaged and transmitted together over the sarne 



telecommunications Links. There was also less degradation of the information over 

distance and most importantly it could be compressed. Information that previously 

required a large bandwidth to transmit, could now be compressed and sent over much 

smder bandwidths. For example, to transmit the digital equivalent of CCTV video, a 

bandwidth of approximately 90 Mbps is required (the equivalent of 1,400 digital 

telephone lines). With compression, "acceptable" video, could be transrnitted using 

fiactional Tl digital telephone lines, c g .  128 - 384 kbps (2 - 6 digital telephone lines). 

The signifiant reduction in bandwidth requirements resulted in substantially reduced 

transmission costs. 

The other major advance that helped drive the change to digital interactive 

video systems was the development of the digital telecommunications infrastructure. 

These networks were ideai for transmitting digital information of any type, e-g. data, 

voice, images, video. Combined with other technologies like inverse multiplexors, 

multiple digital telephone Iines could be added together to give bandwidths ranging 

from 128 kbps - 1.54 Mbps - ideal for compressed video. Many of these digital 

networks were aiso diai-up, meaning you only paid for the lines when you used them. 

Due to the benefits of the new digital technologies, al1 telepsychiatry sites in the 

1990's began to use digital videoconferencing systems or multimedia cornputers 

running videoconferencing software programs. 

The major disadvantage with digital technologies was a result of using 

compression, specifically the more compression used, the lower the quality of the 

resulting audio and video. This added a whole new dimension to telemedicine 



research. The question changed Rom, '%an telepsychiatry be done?' to "What 

bandwidth is necessary in order to have acceptable video and audio quaiity to do 

telepsychiatfy?'' A number of sites in the 1 990's are beginning to address this 

question. 

It is probable that different mental illnesses and types of consultations, e.g. 

initial versus follow-up, adult versus children, may require different levels of audio and 

Mdeo quality. Different "quality levels" may also be needed in order for psychiatrists 

to feel confident diagnosing and treating patients and for participants to be satisfied 

with the experience. Table 2. sumarizes the modem telepsychiatry sites with peer- 

reviewed publications. 



Table 2. Modern Digital Telepsychiatry Sites with Peer-reviewed Publications. 

Guys's Hospital 
London, England (UK) 

Rayai Adelaide 
Adelaide and Whyalla 
(AUSTRALIA) 

Queensland Telmental Heaith 
QueensIand Project 
ToW[ISViLle, (AUSTRALIA) 

Harvard Medical School 
Boston, Massachusetts (USA) 

i'elemedicine Department 
rr~ms~, N O ~ Y  

1990 - present McLaren, Ball, Summerfield (1992) 
Ball, Scott, McLare!n & Watson (1993) 
Bal1 & McLaren (letter) (1995) 
Bali, McLaren, Summerfield, Lipsedge& Watson (1995) 
McLean, Ball, Sumerfield, Watson & Lipsedge (1995) 
McLaren, Blunden, Lipsedge & Summerfield (1996) 
McLaren, Laws, Ferreira Lipsedgea Watson (1996) 
Ball, McLaren, & Watson (1996) 

1995 - present Kavanagh & Yello~vIees (1995) 

1996 - present Trott (1996) 

1995 - present Baer. Cukor. Jenike, Leahy. O'Laugliton & CoyIe (1995) 
Baer, Cukor Book (Chapter) (1997) 

1996 - present Gammon, Bergvik Bergmo & Pedersen (1996) 

I'elepvchiatry S w e y  of the United States Brown (1995) 

First telepsychiatry research conducted on diPital telemedicine -stems 

A research team at the United Medical and Dental Schools ( W S )  

Department of Psychiatry in London, England, was the first to investigate the use of 

digital telecornmunications technology for a variety of tasks in clinical psychiatry 

beginning in the late 1980's (McLaren, Ball, Summerfield, Lipsedge, 1992). The 

department is currently the most active telepsychiatry research group and has 

published more articles on the telepsychiatry than any other site. 

The telemedicine system used for UMDS ' s first telepsychiatry studies was a 

low cost videoconferencing (LCVC) system. It was PC-based, had a monochrome 



12" monitor and the video image only filled a quarter of the screen. Resolution of the 

image was 160 x 128 pixels, with either 16 shades of grey at 25 fps, or 64 shades of 

grey at 12S'fps. The telecommunications Iink was a 2 Mbps telephone W. A 

Technics amplifier and loudspeaker running in parallel with the video Iink, giving hi-fi 

quality sound generated sound. The cost of the system was approximately US $2500. 

It is important to note that this system did generate quality audio but did not generate 

high quality video. There was also a bit of a delay between the audio and video 

signals. 

In 1992, McLaren, Ball, Summetfield, Lipsedge, (1992) reported on the use of 

the LCVC for use with medical student training in psychiatry. Students were to 

present the patient case over the LCVC i n t e ~ e w s  and face-to-face to a staffmember. 

The order was randomly assigned. A total of nine face-to-face and eight LCVC were 

completed. Six students completed both interviews and MSFOS questionnaires. Self- 

report questionnaires were used to obtain results. Results were analyzed for 

statistical significance. 

Results indicated that 'Wo significant difference was detected on student 

assessment of case presentations on the LCVC compared with face-to-face." 

(McLaren, et ai. 1992, p. 47). The project demonstrated that the LCVC could be used 

for the clinical presentation of patient cases and the general response of users was 

positive. The most prominent negative response to the questionnaire was in response 

to feelings of self-consciousness. The authon anticipated that this effect would 

diminish with repeated use. The conclusion from the pilot study was that the use of a 



digitized low cost videow nferencing system for remote interactive psyc hiatry teaching 

was broadly acceptable to students and teachers. 

Administration of a standardized ~svchiatric screening test over a telemedicine svstem 

Bail, Scott, McLaren and Watson (1993) compared the administration of the 

Mini-Mental Status Exam (MMSE) via a low-cost videoconferencing system to face- 

to-face administration. The MMSE was modified for the LCVC, e-g. writing had to 

be 1.5 cm high to be legible and the three part command (take the paper in your right 

hand, fold it in half and place it on the floor) was changed to putting the paper on the 

patient's head so it could be seen. 

The order of testing was random, with the second test done within 48 hours. 

Twelve patients were enrolled in the trial and eleven patients cornpleted both parts. 

The results of the study indicated that the mean scores of the eleven patients were 

highiy correlated, r =.89, and rescoring of illegible material resulted in a correlation of 

r =.92. The researchers conclude, 

"this study has provided evidence that a standardized cognitive screening 
test cm be reliably carried out using the LCVC in an adult population with 
acute psychiatrie illness." (Bal1 et al., 1993, p. 306). 

They recommend that fùrther studies be conducted to demonstrate that this 

finding is more generally applicable to a wider age group, across a p a t e r  range of 

diagnostic categones and cognitive States. 



Cornparison of different communication modes in adult psychiatry 

Ball, McLaren, Summerfield, Lipsedge & Watson, ( 1995) compared different 

modes of communication in adult psychiatry (Le. face-to-face, telephone, hands fiee 

telephone, and LCVC) Hands free telephone was simulated by using the LCVC 

equipment without the video. 

For the study, physicians and patients were asked to perform tasks that would 

be part of the normal routine on the ward. The encounters were repeated by each pair 

of individuals in dl four modes in randorn order. Assessment methods included 

observation, studying non-verbal behavior, verbal response modes, and self-report 

measures. 

Results indicated that for different modes, the results were significantly 

different (F=15.9, P<0.00 1). Patients in a nonvisual mode had the least relaxed body 

posture. No significant difference was found when looking at the effects of subject 

and communication mode. However, it was found that senior doctors asked more 

questions (F=6.3, P<0.015). High levels of mutual gaze were recorded in both the 

face-to-face and LCVC interviews (75% vs. 72%). with no significant difference. 

Self-report rneasures for patients found no significant difference between the 

face-to-face interactions and the three other modes. Patients did report lower levels of 

amiety in the visual modes and felt better having "seen" their doctor. The LCVC did 

induce the greatest mistration, the least sense of having been understood, and the most 

disappointment with the consultation. However, the level of satisfaction, level of 

reassurance received and sense of being understood were reported to be high in dl 



modes. 

Doctors' self report measures showed that there were no significant differences 

between face to face and other modes. The satisfaction expressed by the doctors and 

the degree to which they felt they understood the patient were reduced when visual 

cues were removed. This also caused them to be more hstrated and reduced their 

ability to develop rapport. New technology seemed to produce the greatest d e t y  in 

the doctors. 

The authors state that it is likely that technological enhancement of visual cues 

(Le. bigger picture and higher resolution) may increase patient and physician 

satisfaction with the procedure. Increased experience with videoconferencing systems 

may also decrease the level of hstration and anxiety. 

The authors conclude that "this study suggests that visual cues are important 

for both doctors and patients but that traditional face to face interactions are not the 

only way these can be provided." (Bal1 et al., 1995, p. 25) 

UMDS upgrades the te1e~s~chiatr-y equipment 

In 1996, the group at UMDS upgraded their videoconferencing equipment to a 

medium cost videoconferencing system (MCVC). The major differences compared to 

the older LCVC, was that the video image filled the entire 30 cm (12") monitor and 

was of higher quafity. The transmitted picture had a resolution of 128 x 128 pixels 

with 64 grey scales, refreshed at about 25 frames per second. Sound was transmitted 

via the public telephone network, running in parallel via the computer link. 



Case reRort of the use of a MCVC svstem for osychiatx-ic consultation 

The first reported use of the MCVC system was in McLaren, Blunden, 

Lipsedge & Summerfield, (1996) describing the use of the MCVC system for three 

telepsychiatry consultations in an imer-city community psychiatnc chic. The authors 

state that the link demonstrated that the system could be used to support psychiatnc 

outpatient activities in an inner-city. It also showed that it was not effective for some 

purposes and an alternative arrangement may be needed, e.g. having an assistant to 

read the small print on the pi11 bottles. 

Use of a MCVC for outpatient psvchiatry 

McLaren, Laws, Ferreira, Lipsedge and Watson (1996) evaluated the use of 

the MCVC for outpatient adult psychiatry consultations. The controlled study 

compared outpatient interviews conducted via telemedicine to i n t e ~ e w s  conducted 

face-to-face. The s e ~ c e  connected the department of psychiatry in Guy's Hospital to 

a community mental health center located S km (5 miles) away. 

Of 26 patients asked to participate, 15 agreed but only seven were interviewed 

in both modes dunng the study period. Technical problems prevented the other eight 

patients from being seen over the MCVC and time restrictions prevented rescheduling. 

Outcome measures included observation, review of videotapes and three different self- 

completion questionnaires. 



ResuIts indicated the patients rated using the videolink more positively than the 

psychiatrists in all cases and rated the videolink as more efficient than the face-to-face 

in te~ew.  Physicians had reduced confidence in their clinical judgments using video 

wmpared to face-to-face and had more difficulty accurately assessing certain 

emotions. The authors suggest that clinician confidence may be improved by 

irnproving the picture qudity. 

Difficulties reported included a failed link on two occasions, the monochrome 

picture which made it difficult to interpret facial expression for black patients, and the 

sound quality which was inadequate to the demands of the clinical interview. The 

authors conclude, "The link significantly increased the dinician's uncertainty in making 

symptom ratings and this effect should be sought with more advanced systems." (Bail 

et al., 1996, p.62) 

Use of a MCVC for training of medical students 

Ball, McLaren & Watson, (1996) discuss the use of communications 

technology in mental health education. The authors conclude, "Certain forms of 

teaching lend themselves particularly well to the use of mediated communication, but 

any introduction must be evaluated by rigorous controlled trials using existing, farniliar 

and cheaper forms of equipment." (Ball et al., 1996, p. 64). 



Critique UMDS ~ublications 

(McLaren, Ball, Summerfïeld, Lipsedge, (1992), @dl, Scott, McLaren and Watson, 
1993). (Bali, McLaren, Surnmerfield, Lipsedge & Watson, 1995), (McLaren, Blunden, 
Lipsedge & Summerfield, 1996), (McLaren, Laws, Ferreira, O'flynn, Lipsedge & 
Watson, 1996), (BalI, McLaren & Watson, 1996) 

The article (McLaren, Ball, Summerfield, 1992) is significant as it is the first 

peer-reviewed publication that investigates the use of a compressed digital interactive 

video system for mental health activities. The methodology used for the project is 

experimental, however it does have a nurnber of limitations. The most significant is 

the srnall sample size. It is unlikely that with such small numbers that the study has 

adequate power, e.g. the ability to detect small differences. Another problem is that 

not ail students completed both interviews. As the authors mention, there may have 

dso been a learning effect, cg.  the observing student leamed by watching another 

student present a case. Ideally, randomization should cancel this out. Although the 

authon designed the questionnaires based upon results from preliminary work, the 

questionnaires were not tmly validated. Overall, although this is a well designed 

study, the validity and generalizability are questionable, primarily due to the study's 

small sarnple size. 

The study (Ball, Scott, McLaren and Watson, 1993) was well designed. Care 

was taken to modify the MMSE for use over the LCVC and this was tested separately 

before the shtdy. The order in which the patients did the MMSE was randomized 

(telemedicine versus face-to-face). The correlation found between the two modes is 



ahost  identical to the results obtained by Folstein (who designed the MMSE). The 

results fiom this study suggest that conducting a MMSE over the LCVC system is 

possible and vaiid. However, sorne caution must be taken with the results of this 

study. Most significantly, the study had a srnall sample size (N=l 1). which could lead 

to biased results. Additionally, the sample was not representative of al1 psychiatrie 

patients, e.g. most patients were schizophrenic and no adolescents or elderly patients 

were included. As the authors mention, fiirther studies are needed to demonstrate that 

the findings are more generally applicable to a wider age group, and across a greater 

range of diagnostic categones and cognitive States. Overall, the evidence in the study 

suggests that the conclusions are valid and probably generalizable for the age group 

studied. 

The study ((Bali, McLaren, Summefield, Lipsedge & Watson, 1995) utilized a 

randornized-block design with each patient experiencing al1 four of the 

communication modes. This is one of the most ~ ~ O ~ O U S  experimental designs used in 

a telepsychiatry project. The study was very sirnilar to one conducted almost 20 years 

earlier by Conrath and Dunn (1 978), which compared face-to-face, telephone, hands 

fiee telephone, slow scan and CCTV in te~ews .  Possible practice efTects were 

controlled through the randomization of the order of exposure to each communication 

mode for each subject. Some limitations were identified with the study. First, as with 

most previous studies, the sample size was small and the results may be misleading due 

to this done. Second, although effective use of self-report questionnaires and logbook 

recordings were utilized, some misclassification of outcome may have occurred 

because of the subjective nature of the tools. The validity of the outcome measure 



may have been improved through the use of both verbal and non-verbal content. The 

study conclusions are probably valid for the groups studied but generalizability is 

questionable pnmarily due to the small sample size. 

McLaren, Blunden, Lipsedge & Summefield, (1996) is a case report of two 

patient encounters. It is simply an observational study and no valid or generalizable 

conclusions can be generated from it. 

The study (McLaren, Laws, Ferreira, O'flynn, Lipsedge & Watson, 1996) is a 

controiled study and suggests that patients are more positive towards 

videoconferencing than physicians. This corresponds with the results from other 

studies that patients are usually very satisfied with the technology and more readily 

accept the technology. This may be because the physicians have a different and more 

stringent standard than patients or that the patients feel that they are getting special 

attention either due to their participation in a research project or because their 

physician seems to be paying more individual attention to them. The study also 

suggests that patients viewed the MCVC system as more efficient than the face to 

face link. Unfominately, although these results are interesting, a number of 

weaknesses are evident in this study. Foremost is the poor response rate of patients 

(out of 26 patients asked, only IS consented and because of technical problems only 7 

completed both interviews). As such, the validity and generalizability of the study are 

poor. 

(Ball, McLaren & Watson, 1996) describes the authors' views toward the use 

of communications technology for medical education purposes. No conclusions can 



be drawn fiom it, 

Generai cntiaue of the UMDS telepqchiatrv research 

The UMDS group is the most active telepsychiatry research group. Unlike 

most current telepsychiatry sites, they have chosen to focus on Iower cost 

technologies. Their work suggests that high quaiity video is not always needed for 

telepsychiatry activities to be successfiil, particularly educational activities. However, 

some of their studies suggest that higher quality video may be necessary in order for 

mental health professionals to feel satisfied with the encounter and to access certain 

mental health conditions. Overall, the research the group has conducted has been well 

designed. Unfortunately, al1 their studies have been limited by small sarnple sizes. 

P-hiatric rating scales conducted over telemedicine compared to face-to-face 

Baer, Cukor, Jenike, Leahy, O' Laughlen & Coyle, (1 995) assessed the use of a 

PC-based Mdeoconferencing system to test the reliability of several psychiatnc rating 

scaies in 26 patients diagnosed with anxiety disorder, and obsessive-compulsive 

disorder. Video quality was approximately 280 x 128 pixels, in 24 bit color, at 12 - 

15 fps on a 27 inch monitor transmitted over a 128 kbps ISDN telephone link. The 

cost of the equipment was approximately $50 - 60,000 per site.. The units were 

located at hospitals separated by approximately 32 km (20 miles). 

For the study, one rater sat at the local site in front of the videoconsulting 



equipment and asked questions, while the patient and a second rater sit together at the 

remote site. Both raters score the patients answers to the rating scale items. The 

rating scales used included the Yale-Brown Obsessive Compulsive Scale, Hamilton 

Depression Scale, and the Hamilton Anxiety Scale. 

Near perfect reliability was found in al1 questionnaires used in the study. The 

severity of obsessive compulsive disorder, as measured by the Yale-Brown Obsessive 

Compulsive Scale did not differ significantly between patients in the live i n t e ~ e w  

compared to the patients in the video group. (mean = 18.43, SD = 7.98 vs. mean = 

18.34, SD = 8.1 1) (t=0.8, de24, p=0.93). The correlations coefficients were: Yale- 

Brown Obsessive Cornpuisive Scale (live, r =.99 vs. video, r=.99), the Hamilton 

Depression Scale (r=.98 vs. ii.98) and the Hamilton Anxiety Scale (r=.97 vs. r=.99). 

On the patient self-report measures, the means scores for al1 questions fell between 

"average" and "better than average". For the raters, al1 mean scores were either 

"average" or "above average". 

The authors conclude, "Telemedicine using narrow-bandwidth transmission 

over one ISDN telephone Iine resulted in near-perfect agreement on scores on semi- 

stmctured rating scaies for obsessive-compulsive, depressive, and anxiety symptoms in 

patients with obsessive-compulsive disorder." (Baer et al., 1995, p. 13 84) 

Cntiaue of CBaer. Cukor. Jenike. Leahv. O' Lauahlen & Coyle. 1 995) 

This study uses a between-subjects design, e.g. subjects were exposed to 

either the control (in person) or experimental (video transmission) conditions but not 



both. This design has the advantage of decreasing the chance of practice effects over 

tirne for individual subjects. However, random error is increased in between-subject 

designs because of individual differences (Le. each subject no longer acts as hisher 

own control). Positive aspects of this study were the valid and reliable outcome 

measures used as well as the random selection of subjects. The major limitation is the 

small sample size. Results fiom this study are probably valid, but the generaiizability is 

questionable. As the authors state regarding telepsychiatry, "Its use for other 

disorders and for more in-depth assessments should be explored." (Baer et al., 1995, 

p. 1383) 

Use of tele~sychiatrv for use with oatients with schizophrenia 

Zarate, Weinstock, Cukor, Morabito, Leahy, Burns and Baer (1 997) assessed 

the reliability of different psychiatrie rating scales under three conditions: in person, 

videoconferencing at low (128 kbps) and by videoconferencing at high (384 kbps) 

bandwidth. Forty five patients, al1 meeting DMS-IV criteria for schizophrenia, were 

examined. Validated scales were used and inciuded the Bief Psychiatric Rating Scale 

(BPRS) , Scale for the Assessment of Positive Symptoms (SAPS) and the Scale for 

the Assessment of Negative Symptoms (SANS). Previously conducted live interviews 

were used as the standard for cornparison. The technical equipment was the same as 

described in Baer et ai, 1996. 

The results indicated that BPRS and SAPS were reliably assessed by ail three 

methodologies. Total score on the SANS were less reliabiy assessed at low bandwidth 

as were several specific negative symptoms which depended heavily on visual cues. 



Video i n t e ~ e w s  were well accepted by al1 patients; patients in the high bandwidth 

group were more likely to prefer video interview to live i n t e ~ e w  than patients in the 

low bandwidth group. Acceptance of the assessment medium was good for both 

conditions. Surprisingly, 14 of the 27 (5 1.8%) patients with schizophrenia reported 

prefemng the video interview to a live i n t e ~ e w .  In general, video consultation was 

found to be a reliable method of assessing schizophrenic patients in remote locations 

who have lirnited access to expert consultations. 

Zarate et ai. comment that the selection of a video consulting system and 

bandwidth will depend on several factors: (1) systems using the higher resolutions 640 

x 480 pixels at 24-30 @s are more likely to be accepted due to reduced movement 

artifact, and may provide more reliable assessment of specific psychiatnc symptoms, 

es pecially t hose involving movement diso rders and non-ver bal cues. (2) sy stems using 

the lower resolution, i.e. 128 kbps bandwidth, appear to provide adequate assessment 

of global severity of serious psychiatnc illness, but insufficient reliability for fine- 

grained analysis of syrnptoms involving movement disorder or other motor 

movements. These systems appear to result in lower, but still acceptable patient 

cornfort with the medium and are lower in equipment and transmission costs. In the 

case of undeserved populations the use of 128 kbps video and the resulting reliable 

global assessment c m  represent a significant improvement in mental heaith care 

delivery . 

Ctitique of (Zarate. Weinstock Cukor. Morabito. Leahy. Burns and Baer. 1997) 

Zarate et al. (1997) is a well designed study, used vaiidated outcome masures 



and has a sample population that is probably adequate. As such its conclusions are 

probably valid and generalizable for the population evaluated, e-g. adult 

schizophrenics. The study suggests that different mental health conditions may require 

dïerent levels of video quality in order to adequately assess the patient. Obviously, 

other studies will need to be done in order to detemine how to best match the 

technology and mental health needs together. 

Telepychiatry in Australia 

Kavanagh and Yellowlees (1 995) descnbe the use of videoconferencing to 

provide mental health seMces in South Australia. Technology used was PictureTel 

videoconferencing units connected at 128 kbps over digital telephone lines (audio and 

video quality were not described). Significant clinical findings included: patients were 

much more involved in the decision making regarding their management than in 

conventional i n t e ~ e w s  and patients appeared to benefit from having someone they 

already know with them on the system as a close supporter. The authors found it 

fascinating that patients with paranoid delusions and ideas of reference regarding 

televisions were able to differentiate between the clinician talking to them on the 

telemedicine system and their urneal psychotic perceptions. Many patients seemed to 

be less threatened by telemedicine interviews, possibly because they could walk out of 

the room or move out of sight without personally offending the i n t e~ewer  and 

because they had someone they already knew in the room. The authors summarize 

their experiences, 



"It is possible to assess patients with a wide range of psychiatrie disorders 
fiom personality disorders through to fiank and severe psychosis." and 
"While video conferences cannot solve the inequity in s e ~ c e  delivery, 
they can work as a usefui adjunct to current s e ~ c e  delivery arategies." 
(Kavanagh & Yellowlees, 1995, p. 1246) 

The Queensland Northern Regional Health Authority TeleMental Health 

Project was implemented to help address the problem of poor access to mental health 

seMces by consumers living in rural communities (Trott, 1996). Equipment chosen 

for the project was based on a desktop computer, i.e. the PictureTel Live PCS 100. 

Each unit cost approximately AS1 1,500 per site. The telecommunications Iink used 

was dial-up ISDN at 128 kbps. 

Trott (1996) states that despite initial enthusiasm to use the videoconferencing 

system, professional acceptance was poor. The primary reason given by the 

professionals was that they could not a o r d  the time. Already under-resourced, their 

existing heavy workloads acted as a bamer to taking the time to leaming about and 

get used to videoconferencing. Trott states the key to increasing utilization was 

formal scheduling of outpatient clinics. Mer  formal scheduling was put in place, 

clinicai usage averaged 15 hours per week. Applications included general adult 

psychiatry, child psychiatry, psychological and forensic services. 

Qualitative and quantitative analysis questionnaires were used to evaluate 

participants responses to videoconferencing. Quantitative response was measured on 

a visual analogue scale (1-10). Generally, there was high acceptance of the 

videoconferencing system by mental health professionals. They were happy with the 

audio and visual quality although there was criticism regarding visual artifacts, e.g. 



tiling and movement distortion and audio problems, e-g. echo, transmission delay and 

loss of sound. Aii found the system usefùl and indicated they would be happy to use it 

again. Prior familiarity with the patient contributed to a more satisfactory 

videoconference interview. Generally there was high patient acceptance in utilizing 

videoconferencing. Patients and interviewers who had never used the system and who 

did not know each other had more difficulty in establishing rapport and tended to rate 

videoconferencing less favorably. Previous knowledge and familiarization with 

videoconferencing significantly contributed to favorable acceptance and continued use. 

Patients who had never used the system had expectations that the video would be 

similar to that of television broadcasting. Support staff for psychotic or agitated 

patients was necessary to alleviate the occasional emotional distress during and after 

videoconferencing sessions. 

Trott States that the system was useful and that users were satisfied with it, 

however, "consumers rate face-to-face interviews more favorably than 

videoconferencing interviews." (Trott, 1996, p. 1 03) 

Critique of Australian literature 

(Kavanagh & Yellowlees, 1995), (Trott, 1996) 

(Kavanagh & Yellowlees, 1995) is a descriptive sumrnary. The number of 

patients treated was not mentioned and no forma1 evaluation was conducted. As such 

no definite conclusions can be drawn fiom the study. 



Trott, (1996) mentions specific objectives and uses a qualitative and 

quantitative questionnaire to evaluate participant satisfaction with the 

videoconferencing system. How the data was analyzed was not described. The 

quantitative data indicate that individuals who had never used videoconferencing and 

who knew each other ranked videoconferencing more favorably than if they did not 

know each other. This suggests that: 1) videoconferencing may be more satisfactory 

for follow-up than for initial consultations, 2) video quality used for initial 

consultations may need to be higher for participants to view videoconferencing more 

favorably or 3) most individuals simply find the initial i n t e ~ e w s  (no matter what the 

medium) more uncornfortable than subsequent interviews. The lack of a face-to-face 

control group and unknown sample size rnake interpretation of the results difficult. 

Since, the data is pnmarily descriptive, no definitive conclusions can be made. Validity 

and generaiizability are poor. 

The use of videoconferencing for mental health activities surged in northem 

Norway following the irnplementation of a national htegrated SeMces Digital 

Network in mid-1995 (Gammon, Bergvik, Bergmo, Pedersen, 1996). To monitor the 

activity, the Telemedicine Department at the University Hospital of Tromso sent out a 

survey to 35 videoconferencing sites that were available to mental health professionals 

in the region. During the last six months of 1995, a total of 1028 individuals 

(psychologists, psychiatric nurses, psychiatrists social workers, and patients) 



participated in 140 videoconferencing sessions, representing 185 hours of 

videoconferencing, tiom 26 difEerent institutions. The primary reasons for using 

videoconferencing in mental heaith included meetings (50%)- supe~sionl  teaching/ 

training (3 IN), clinical(14%) and tests/ demos (5%). The total number of patients 

seen over the system was low (12 patients). The alternative forms of contact which 

videoconferencing replaced included travel(59%), no contact (25%)- telephone 

(14%)- and mail or fax (~Yo).  No problems were reported in 55% of the sessions; in 

19% there were audio problems, in 14% there were picture problems, in 5% attempts 

to connect failed and in 5% disconnection occurred. In spite of the technical problems 

the majonty (87%) reported they were satisfied or very satisfied with the facility; (8%) 

were uncertain and (5%) were less satisfied or totally dissatisfied. Most telepsychiatry 

sessions (63%) were conducted at 384 kbps. 

Critique of the Nonvegian literature 

Gamrnon et al. (1995) is a descriptive survey conducted at the Telemedicine 

Department, University Hospital of Tromso. It is one of the first telemedicine studies 

to quanti& a number of variables in mental health videoconferencing, for example who 

is using videoconferencing, how often, for what sort of activities and the problems 

encountered. The increasing use of videoconferencing by mental health workers in 

Northem Nonvay with no promotional effort provides some empincal evidence that 

videoconferencing is usetùl. Since the study is descriptive, no definitive conclusions 

can be made. 



Earlier reviews and surveys of teleo-hiatxy 

The fkst peer-reviewed publication reviewing of the use of telecommunications 

in mental health was by Maxman (1978). He surnmarized the telepsychiatry activities 

occurrhg at the four dif5erent sites (described in this paper in the Early Analog Era 

section). He divides the evolution of a telepsychiatry system into four stages. Initially, 

skepticism restrains the development and use of IATV. Then, as professionals see that 

it does not dehumanize the therapist-patient relationship, enthusiasm envelops the 

project. Inevitably routinization sets in, leading to decreasing interest and a 

readjustrnent ofprionties. Generally, he says this last stage has resulted in IATV being 

used less for the delivery of heaith s e ~ c e s  and more for the provision of psychiatric 

training. Maxman States, "Both the providers and the recipients of telecornmunication 

mediated psychiatric seMces have found that these systems do not interfere with the 

establishment of an effective t herapist-patient rapport." (Maman, 1978, p.45 5) .  He 

felt that the cost of telepsychiatry was a major obstacle to its extensive use. 

In 1 994, Telemedicine Today sumrnarized the active telepsychiatry sites in 

North America (Telemedicine Today, Summer - 1994). They found that there were 

10 sites that were delivenng mental health seMces and six more proposed sites. Two 

sites used telecommunication links at 56 kbps and the remainder at 384 kbps or higher. 

Al1 used roll about or deshop units and most sites were delivenng care to mral areas. 

In the first 6 months of 1994, over 285 patients had been seen by telepsychiatry for 

484 actud consultations. Five sites stated that they were investigating using 

telemedicine for children's mental disorders. At most sites the average Iength of 



consultation was 45-60 minutes, with a range fiom 20 minutes to 2 hours. 

Brown (1995) conducted a survey of telepsychiatry in the United States and 

identified 10 sites as active. He classified telepsychiatry into four broad areas: 

educationai, administrative, research and clinical. Of the five sites reporting the 

number of patient contacts, a mean of 1.35 patients per week ( S P I  .40) were seen 

over 375 weeks of active program use. The most active site, operating for 20 months 

with 300 patient contacts, used videotelephone and averaged 3 -75 patients per week. 

It was the only .program that was clearly stated to be cost-effective. Significantly, no 

sites reported any adverse outcomes to patients. The only problem reported was there 

was occasional difficulty with audio and video quality, which could distract from 

examination of the patient. Brown suggests that at the present rate of patient contacts, 

a fkeestanding telepsychiatry program would be difficult to justifL unless the equipment 

was shared with other seMces or providers. He concludes, "The findings fiom this 

survey suggest that it is reasonable to expect that a cost-effective telepsychiatric 

program can be developed successfÙlly." (Brown, 1995, p.2 1) 

Critique of the reviews and survevs 

M m a n  (1978) was a thorough review of the literature at the time and 

provided some interesting insights regarding how to set up a telepsychiatry system and 

potential barriers to its implementation. However, Maxman did not critique the 

methodology and conclusions of the early studies. The major limitation to the review 

is that it is dated. 



Men and Men (1994) and Brown (1995) were two recent surveys of 

telepsychiatry prograrns. They are usefbl as they indicate how much current 

telepsychiatry activity there is, where it is occumng, and how it is being accomplished. 

Neither paper is a comprehensive review of the literature or cntically appraises the 

methodology used in the different studies. 

Will Telepsychiatry Save Money? 

Intuitively, it makes sense that the use of telepsychiatry could decrease the 

need for patients to travel to obtain health care seMces (or decrease the need for 

health care professionais to travel to provide health services) and that this would 

decrease the costs to the health w e  systern. Unfortunately, there were no 

telepsychiatry studies in the Iiterature that address the issue of cost-effectiveness. 

Subsequently, the telemedicine Iiterature in general was reviewed. 

There have been only a few studies in the telemedicine literature that have 

investigated the costs involved in setting up a telemedicine system compared to the 

traditionai methods of delivenng hedth care services. The majority of studies that 

have been done, have been relatively crude, e.g. simply determine how many patients 

were not transferred as a result of using telemedicine. Ofien significant indirect costs 

are not included in the calculations, e.g. incorne lost because the patient (or family) 

had to take time off work. 

The majonty of studies have concluded that implementing telemedicine would 

result in significant health care savings. A study by Arthur D. Little Study (1992), 



looked solely at the economic impact of "electroni@ingW the Amencan heaith care 

industry, estimated that annual USA health care costs could be reduced by more than 

$36 billion through four telecommunication information applications: 

1) Electronic management and transport of patient information: 
savings $30 billion 

2) electronic submission and processing of health care claims: 
swings $6 billion 

3) electronic inventory management: savings $600 million 
4) videoconferencing for CME and remote medicai consultations: 

savings $200 million 

Other studies have dso concluded that implementing telemedicine could 

directly or indirectly decrease costs: 

14 - 22% decrease in costs, including patients transfers and physician travel 
(Preston, 1989) 
19% decrease in transfer flights (Watson, 1989) 
15.1% decrease in transfers; telemedicine system pays for itself in 2.7 years 
(Preston, 1993) 
8 1% of patients were kept in the rural hospital (Sanders and Tedesco, 1993) 
25% of soldiers did not have to be transferred (Walter Reed, 1993) 
predicted 14 - 50% did not have to be transferred (Grigsby, 1994) 
a cost savings of $38 1.22 per patient (Jennett et al., 1995) 
predicted savings of $466.35 - 543.40/ patient (Reid, 1993) 

Not al1 studies however have been positive. A study evaluating a telemedicine 

syaem in northern Canada in the early 1980's found, "that the system was not cost 

effective. It was found that there were more transfers, not fewer, as a consequence of 

the presence of the video system. One possible explanation for this is that patients 

were receiving more wefûl attention than they were in the past, although this cannot 

be verified objectively." (Higgins et al., 1984). More recently a Norwegian study 



found implementing a teleradiology system would not be cost-effective (Halvorsen and 

Kristiansen, 1996). 

A recent cost analysis conducted by an econornist investigating a teleradiology 

system that had been operational for a number of years, found that that teleradiology 

was cost-effective when there was a high volume of films read, but was not cost- 

effective with low volume (Bergmo, 1996). It is logical that this would apply to most 

telemedicine situations. Due to the high start-up costs of telemedicine, when patient 

volume is low, the s e ~ c e  is not cost-effective, but when volume exceeds a certain 

amount it becomes cost-effective. 

This lack of agreement has led to the conclusion that, "The overall impact of 

telemedicine on health care costs is unclear." (Randall, 1994, p. 3) 

General Summary and Critique of Literature 

A total of 3 1 peer-reviewed publications detailing telepsychiatry activities 

conducted at 1 1 different sites were found in the literature. Of these 3 1 publications, 

16 were observational describing the telepsychiatry activities occuning at the site. 

Eight included a control group, four were letters, two were surveys, and one was a 

review article. Overall, the publications reviewed were very positive towards 

telepsychiatry. A rninority of publications did express some negative comments, 

however, they al1 predicted that the technology would be increasingly prevalent in the 

W r e  and recommended that fùrther research be conducted. The literature provides 

some evidence that: 1) it is possible to deliver mental health seMces at a distance 



using telecornmunications and information technology, 2) it is effective, e-g. 

psychiatrists are able to diagnosis, treat and educate at a distance, 3) psychiatrists and 

patients are generally satisfied with telepsychiatry, 4) it is most beneficial in locations 

where mental health specialists are not easily accessible, e.g. rural areas, imer city. 

Only one study looked specifically at child telepsychiam although four other papers 

indicated that chiidren were occasionally seen over the telemedicine system. 

The quality of the evidence is variable. Most of the publications reviewed 

based their conclusions on the subjective responses of the participants and are subject 

to a number of biases and limitations. Most articles do not ask specific research 

question@) or design formai studies to answer the questions. As a result, no definitive 

conclusions can be made £tom these articles. According to evidence based standards, 

the interna1 and externai validity of these papers' conclusions is poor. A few articles 

describe studies that ask a specific research question(s) and use a controlled design. 

Although the conclusions from these studies are more likely to be valid and 

generalizable, most have a number of weaknesses: 1) small sarnple sizes, 2) lack of 

randomization, and 3) the failure to use valid and reliable outcome measures. Sample 

size is an important consideration because srnall, inadequate samples may decrease the 

chance of detecting a small difference between the expenmental and control groups 

(Le. decrease statisticd power). Many studies did not randomly select patients or 

randomly assign them to an experimental or control group. Rather, subjects were 

chosen for reasons of accessibility and convenience. The use of valid and reliable 

assessrnent tools is necessary in order to avoid possible misclassification of outcornes 

due to systematic error. The eight controlled studies based their conclusions on a 



cornparison of an experimentd and controi group and are more likely to have intemal 

validity. Generalizability is questionable due to the small sample sizes. 

Barrien to the Diffusion of Telepsychiatry 

Despite positive demonstrations and studies spanning four decades, the 

widespread acceptance of telepsychiatry in clinical practice has been slow. In fact, in 

aimost every instance, telepsychiatry has only been able to s u ~ v e  during periods of 

significant gant  fiinding. In most cases, when the grants expired, the programs soon 

ended. Several factors have been identified in the literature as responsible for the 

failure of previous telemedicine projects to succeed past federal hnding support 

(Preston, 1995, Sanders & Bashshur, 1995). The primary reasons include high 

operating and maintenance costs, difficult-to-use equipment, poor project management 

and Iack of reimbursement for clinical services. The issue of reirnbursement is almost 

universally agreed to be crucial to the long-term viability of telemedicine. Sanders and 

Bashshur noted: "Obviously, without reimbursement, telemedicine would not simply 

lose its charm, it would be rendered unsustainable" (Sanders and Bashshur, 1995, p. 

121). Reimbursernent will only happen once studies have s h o w  objectively that 

telepsychiatry is a reliable and valid way to deliver psychiatric services. This will 

encourage funding agencies to accept telepsychiatry. At the present time, the barriers 

most likely to prevent the diffision of telepsychiats, are the lack of fee-for-service 

reimbursement, a lack of standards and the need to reorganize the health care delivery 



system to take advantage of the technology. 

With telemedicine equipment and telecommunications ifiastructure and 

operating costs coming down, and with increasing user-fnendly technology, the 

barriers are being overcome. According to the latest telemedicine magazines and 

newsletters, in early 1997 there are more than 10 active telepsychiatry sites in the 

United States and an equivalent number spread around the world. Moa of these sites 

are relatively immature and have not published their experiences in peer-reviewed 

publications. Almost all of these sites receive grant money and it is uncertain whether 

they will continue after funding ends. 

The bandwidth needed to do telepsychiatry is an issue that needs to be 

addressed as the audio and video quality needed to conduct an effective telepsychiatry 

interview is debatable. Some teiemedicine advocates say that six digital lines (384 

kbps) are necessary whereas others feel that a single digital Iine (56 kbps) is adequate. 

Tt is likely that different bandwidths will be needed for different patients, mental health 

conditions and types of consultations. It is also probable that this issue will become 

irrelevant in a few years (similar to how the issue of using black and white versus color 

television became a non-issue when the cost of coior television became comparable to 

black and white). In the future, the cost between two and six phone lines is going to 

be insignifiant or compression will improve to the point that high quality video can be 

sent over a single phone line. 

According to evidence based standards the ideal study is a double blind, 

randomized, placebo-controlled study with an adequate sample size. AIthough clinical 



telemedicine studies can approach this ideal, they wili never reach it. Unlike a placebo 

controlled medication study where patients do not know which dmg they receive, 

patients in telemedicine study do know when they are being interviewed face-to-face 

versus telemedicine. Until telemedicine is accepted as a valid way to conduct 

psychiatric interviews, it is uniikely that large numbers of patients can be enrolled in 

studies to obtain adequate sarnple populations. 

Recommendation for the Present Use of Telepsychiatry 

According to evidence based standards, there is insufficient evidence to 

recommend the widespread irnplementation of telepsychiatry. Further studies need to 

be done to determine when telepsychiatry is an effective way to deliver psychiatnc 

services, for what age groups and psychiatnc conditions, and whether it is cost- 

effective. It is necessary to obtain more supporting evidence fiom well designed 

studies before physicians, goveming medical bodies. licensing authorities and patients 

accept telemedicine as a legitimate way to deliver mental heaith services. Until furiher 

evidence is available, a recommendation to use telepsychiatry on a Iimited basis, e-g. in 

a research setting or in underserved communities where it may be the only option, is 

considered prudent by the author. 



Future Research Questions 

The major research questions that need to be answered are: 

1s telepsychiatry clinically effective? 

O Are physicians, patients and parents satisfied with telepsychiatry? 

O Does telepsychiatry improve access to mental health services? 

O Does telepsychiatry save money? 

Ideally, studies that address the above questions should compare mental health 

services delivered using a telemedicine system to the delivery of mental health services 

face-to- face. 

The Child Telepsychiatry Project will investigate the clinical effectiveness and 

participant satisfaction with child psychiatric assessments conducted over a 

videoconferencing system compared to face-to-face assessments. The questions 

related to improved access and cost will not be addressed. 



Goal 

To detemine ifchildren with mental health problems can be effectively assessed by 

child psychiatnsts using a telemedicine system. 

Research Questions 

A. 1s it possible to conduct psychiatric assessrnents of children over a telemedicine 

sy stem? 

B. Do child psychiatrists make the same diagnosis and treatment 

recomrnendations using a telemedicine system as they do when they mess  a 

child face-t O-face? 

C .  How satisfied are psychiatrists, patients and parents with telemedicine 

assessments compared to face-to-face assessments? 

Objectives 

1. Assemble and test a telemedicine system that can be used to conduct child 

psychiatnc assessments at a distance. 

2. Familiarize the child psychiatnsts with the telemedicine system. 

3. Design outcome masures to evaluate clinical effectiveness and participant 



satisfaction with telemedicine and face-to-face assessments. 

4. Determine ifchild psychiatric assessments can be conducted using a 

telemedicine sy stem. 

5. Compare the child psychiatrist's attitudes towards the telemedicine system 

before and after using the system. 

6. Compare the diagnosis and treatment recommendations made by child 

psychiatrists using the telemedicine system to the diagnosis and treatment 

recommendations made after a face-to-face assessment. 

7. Compare psychiatrist, patient, and parent satisfaction with telemedicine 

assessments to their satisfaction with face-to-face assessrnents- 

Methodology 

Patients and parents enrolled in the study were randomly divided into two 

groups: Group A and Group B. Group A was first assessed by a child psychiatrist via 

the telemedicine system and then the following day by a different child psychiatrist 

face-to-face. Group B was first assessed face-to-face then the next day via the 

telemedicine system. Al1 patients had two psychiatric assessments. For the face-to- 

face assessrnents, the child psychiatrist, parent and patient were al1 in the sarne room. 

For the telemedicine assessments, the child psychiatrist was located in a different roorn 

fiom that of the patient and parent. Due to the length (approximately two hours) and 

intensity of the assessments, the second assessment was scheduled the following day. 



Every attempt was made to schedule the second assessment within 24 hours and for it 

to begin at approximately the sarne time of day. 

Chiid psychiatrists were randomly assigned to the initial assessments. For the 

patient's second assessment, the remaining four child psychiatnsts had an equal 

opportunity to assess the patient. The child psychiatrist who conducted the first 

assessment did not discuss the diagnosis and treatment recommendations with the 

parent and patient. Discussion of the diagnosis treatment recommendations and 

arrangements for therapy or follow-up were done after the second assessment. Ifthe 

second assessment was done via telemedicine, the child psychiatrist joined the parent 

and patient to discuss the diagnosis and management, after al1 parties had completed 

their questionnaires. 

Patient recruitment 

Parents of children who met the following criteria were contacted (phoned) by 

the research assistant. 

Child was referred to the Janeway Child Health Centre to see a child 

psychiatrist 

Patient's age was from 4 -1 6 years. 

The referral was not an emergency. 

0 The family lived in the St. John's area. (This was so that traveling between 

home and the Janeway Child Health Centre would be relatively easy.) 

Parents with whom the research assistant was able to make contact were 

informed about the study and asked to participate. If the research assistant could not 



talk to a parent directly, no message was left. If the parent was interested, he or she 

was given fiirther detaiis regarding the project over the phone and an information 

package explahhg the project was mailed to the parent. Details of where to meet the 

research assistant before the first assessment were also discussed and included in the 

information package. 

Obtainina Inforrned Consent 

When the parent and patient arrived at the Janeway Child Health Centre for 

their first assessment, the research assistant met them at the Child Psychiatry 

Department. The project was described again and al1 parents who agreed to 

participate signed a consent form (HIC approved). The research assistant then took 

the parent and patient to the room where they were to be inte~ewed.  If the first 

i n t e ~ e w  was face-to-face, they were simply taken to the child psychiatrist's office and 

introduced to the child psychiatrist. If the first i n t e ~ e w  was via the telemedicine 

system, the research assistant took them to the telemedicine room, demonstrated and 

explained the technoiogy, and then dialed up the other telemedicine unit and 

introduced them to the child psychiatrist (on the monitor). For dl telemedicine 

in te~ews,  the RA remained nearby and accessible, in case there were any problems 

(technical or clinical). 



Sample Size 

Dr. Rashid Bashshur, a telemedicine veteran researcher States, 

"In view of the multiplicity of rneasures of the dependent variable, it rnay 
be fùtile to attempt to estimate a precise effect size (or the precise arnount 
of change that is tikely to occur as a resuit of telemedicine) in order to 
determine the sarnple size required to give the hypothesis adequate 
statistical power for being proven correct." (Bashshur, 1995, p. 3 1) 

Detemination of sarnple size reflects a tradeoff between statistical power. logistical 

constraints and costs. Using Kraemer and Thieman tables (1987) created for 

determining sample size, a total sample size of 6 16 participants, divided evenly 

between randomiy selected experimental and control groups will have a power of 0.80 

and a delta of 0.20. This should provide adequate statistical power for most studies. 

Unfortunately, 6 16 patients is larger than could be obtained in the limited time frame 

and budget allocated for this project. Subsequently. the sarnple sizes used in previous 

telepsychiatry studies were reviewed. No studies approached 6 16 patients and even 

the largest descriptive telepsychiatry study had 199 patients (Solow et al., 197 1). 

Only one telepsychiatry study to date was stated to have had adequate statistical 

power to detect clinical differences (Dongier et al., 1986). It was a matched 

controlled study and had 50 patients in the experimental group and 35 in the control 

group. 

After reviewing the literature, consulting with a statistician and taking into 

account the restrictions placed upon this study, a minimum of 30 cases was felt to be 



adequate to detect large differences between responses after a telemedicine and face- 

to-face assessrnent . 

Instruments used to measure outcomes 

Most telepsychiatry sites that have evaluated their programs, have designed 

their own questionnaires. Of the eight controlled telepsychiatry studies, only three 

have used validateci instruments (Bal1 et al., 1993), (Baer et al., 1995) (Zarate et al, 

1997). The instruments were a psychiatric screening test and a variety of psychiatric 

scales. No usefiil questionnaires for child telepsychiatry were found in the literature. 

Personal contact with a number of active telepsychiatry sites did not reveal any 

outcome measures useful for child telepsychiatry. 

Consequently, the principal investigators @rs. Rod Elford and Max House), in 

collaboration with the five participating child psychiatrists, designed the outcome 

instruments for this project. Instruments included self-report questionnaires for the 

child psychiatnsts and questionnaires for the parents and patients (administered by the 

research assistant during a semi-stmctured interview). Initial drafts of the 

questionnaires were reviewed by a child psychiatrist in Ontario who had just recently 

starting doing telepsychiatry consultations, by two Ph.D. psychologists at Harvard 

Medical School who were involved in telepsychiatry research, and by the research 

assistant (registered nurse with pediatric experience). The questionnaires went 

through a number of drafls and were approved by the participating child psychiatnsts 



before being implemented. Table 3. summarizes the questionnaire schedule. A copy 

of the questionnaires can be found in the Appendix A- 

M e r  the project was completed, the principal investigator (Dr. Rod Elford) 

met with all five child psychiatrists for a group debriefing session and then individudly 

for follow-up interviews. 

TABLE: 3. Questionnaire Schedule 

1 ) Pre-Project Psychiatrists 

2) Post - Project Psychiatrists 

3) DTS (Diagnosis, Psychiatnsts 
Treatment and Satisfaction) 

4) Technology Evaiuation Psychiatrists 

5) Parent Satisfaction Parents 

6) Parent Comparison Parents 

7) Patient Satisfaction Patients* 

8) Patient Cornparison Patients* 

Before study began 

After al1 assessments were completed 

M e r  every assessment 

Only after a telemedicine 
assessment 

Afier every assessment 

M e r  the second assessment 

After every assessment 

After the second assessment 

*Children ages 4-1 1 completed a diEerent questionnaire from adolescents age 12-16. 

Pmchiatnst Questionnaires 

All questionnaires completed by the child psychiatrists were self-report 

questionnaires. The Pre-Project Questionnaire, looked at a variety of factors including 



educational background, experience with electronic and communications technology 

and subjective attitudes regarding the use of telemedicine for child psychiatry 

assessments. The Post-Project Questionnaire asked the child psychiatrists how they 

felt about the telemedicine system &er having used it, primarily to see if their attitudes 

had changed. 

After every assessment, the child psychiatrists completed a Diagnosis, 

Treatment and Satisfaction Questionnaire. The diagnosis section was primarily short 

answer and asked specificaily about the psychiatrie diagnoses (Axis 1 - 5) and 

confidence with the diagnoses. The Axis 4 and 5 questions were validated scales, 

cornmonly employed by psychiatrists for adult patients. Treatment questions were 

open-ended and management questions were "Yes / No". Psychiatrist satisfaction 

with the i n t e ~ e w s  was assessed by a number of Likert scale and "Yes 1 No" 

questions. M e r  a telemedicine assessment, the child psychiatrists completed a 

Technology Evaluation questionnaire that asked how the telemedicine system had 

performed. 

Parent Questionnaires 

Parents did not complete the questionnaires themselves; rather the research 

assistant asked ail questions and filled in the answers. This was done to avoid any 

potential problems with illiteracy, illegibility due to poor handwriting and confusion 

with the questions. The research assistant also recorded any spontaneous parent 

responses that were not part of the questionnaire. 



Parents completed a Parent Satisfaction Questionnaire after every assessment. 

Likert scale and "Yes / No" questions were designed to look at a number of aspects of 

the interview that might effect satisfaction. The Parent Comparison Questionnaire, 

given after the second assessment, asked parents to directly compare the telemedicine 

i n t e ~ e w  to the face-to-face interview and also asked them to comment on the 

tec hnology . 

Patient Ouestionnaires 

Patients did not complete the questionnaires themselves; rather the research 

assistant asked al1 questions and filled in the answers. This was done to avoid any 

potential problems with illiteracy, illegibility due to poor handwriting and confusion 

with the questions. It was also felt to be a more reliable way to get responses frorn 

children. The research assistant also recorded any spontaneous patient responses. 

Patients completed a Patient Satisfaction Questionnaire after every assessment. 

The questionnaires were tailored to the age of the child, e-g. one for children ages 4- 

1 1 and another for adolescents ages 12-1 6 .  The Patient Comparison Questionnaire 

asked patients to directly compare the telemedicine i n t e ~ e w  to the face-to-face 

interview and to comment on the technology. 



A) Equipment at the psychiatrists location included: 

One 14" SVGA monitor capable of displaying millions of colors, later 

upgraded to a 17" SVGA monitor 

4 Pentium computer with 133 Hz processor, 16 MB RAM 

4 Canon carnera capable of pan, tilt, zoom placed directly on top of the monitor 

plain mike, later upgraded to a Polycom uni-directional mike 

writing tablet (instead of a mouse) to move the cursor on the screen 

PCPoint software program* and Zydacrom videocard. This combination 

tumed the computer into H320 compatible videoconferencing unit. The 

system had the capability of dialing up (e-g. 2 - 6 lines) any H320 compatible 

videoconferencing unit. 

An inverse multiplexor was used to separate the out-going signai into six 

digital telephone lines and to recombine the incoming signal. 

*The PCPoint software was Windows based and was configured to start up 

autornatically when the computer was switched on. The software digitized the analog 

image from the camera, compressed it and packaged it for transmission. When 

comected with six digital lines, picture resoiution was approximately 340 x 256 pixels 

in 24-bit color, refieshed at 30 h e s  pet- second. The psychiatrist's system was 

configured for picture-in-picture viewing. This was so that the psychiatnst could see a 

small window of himself on the monitor at the sarne time as hdshe was viewing the 

patient and parent. The syaem was set-up so that the incoming image (i.e. patient and 

parent) was approximately 2/3rds the size of the screen. The outgoing image (Le. 

child psychiatrist) was about 114 screen size. The size of the incoming or outgoing 

video images, i-e. windows, could be changed by the child psychiatrist as desired 



simply by clicking and dragging the corner of the window. The software also dlowed 

for manipulation of the remote camera. 

B) Equipment at the remote site included: 
One 14" SVGA rnonitor capable of displaying millions of colors, later 

upgraded to a 1 ï" SVGA rnonitor 

Pentium computer with 133 Hz processor, 16 MB RAM 

Canon camera capable of pan, tilt, zoom 

plain mike later upgraded to an omni-directional mike with two penpheral 

mikes that could be located around the room. 

No writing tablet was used, as the patient did not have to manipulate the 

images or the remote canera. 

PCPoint software program and Zydacrom card. The software was set up so 

that when the Research Assistant tumed on the equipment, the patient and 

parent saw a full screen image of the child psychiatrist. There was no picture 

in picture, e-g. the patient and parent did not see an image of themselves, as 

this was felt to be unnecessary. 

An inverse multiplexor was used to separate the out-going signal into six 

digital telephone lines and recombines the incoming signal. 

Telecommunications link 

The telecornmunications link used for the project was six digital telephone 

lines. Specificaily, the link went from an Integrated Services Digital Network (ISDN) 

to the public telephone utility switching centre, then retumed via a Switched 56 

network. The ISDN to Switched-56 network configuration was chosen because it 

replicated a cross-island connection. In the psychiatrist's room three ISDN B channels 

(2 digital lines per channel) were used, giving a total bandwidth of 384 kbps (114 Tl). 



In the patient's room six Switched-56 channels were used, giving a bandwidth of 336 

kbps. The actual bandwidth available was limited to the lower bandwidth digital 

service, e.g. 336 kbps. 

Technolow Costs 

Each videoconferencing unit coa approximately $3 5,000 per site (including 

cornputer, software, video board, carnera and audio system). Digital telephone line 

installation costs were approximately $500 per room. Monthly maintenance coas 

were approximately MO0 / month for six lines. Long distance charges were 

approximately $15 1 line / hour. A typical assessment was done using six lines and 

lasted approxirnately two hours costing approximately % 1 80. 

Rooms chosen for the assessments 

Al1 child psychiatry assessments took place in the Child Psychiatry Department 

of the Janeway Child Health Centre. 

A) Face-to-face assessrnents 

AU face-to-face assessments were done in the office of the child psychiatrist 

who was conducting the assessment. This was the usual procedure for child 

psychiatnc assessments. 



B) Telemedicine assessments 

Telemedicine assessments were conducted by linking two different rooms in 

the hospital. Since space at the hospital was at a prernium and no rooms were 

avalable strictly for telemedicine, three rooms were chosen in order to facilitate 

scheduling. The rooms chosen included: 1) a child psychiatrkts office, 2) a psychiatry 

resident's office and 3) the hospital board room. The two offices were located in the 

Child Psychiatry Department and the boardroom was located two floon directly above 

the Department. The child psychiatrist's were always located in the boardroorn or 

resident's office. Patients were always located in the child psychiatrist's office. The 

videoconferencing units were on portable stands and could easily be moved to the 

appropriate rooms as needed. 

An alysis 

Ail questionnaires were coded and the only person who had the key to the 

questionnaires was the research assistant. The responses to the questionnaires were 

entered into the EpiInfo software program and the raw data pnnted to check for 

errors. Once the data were verified, the telemedicine and face-to-face data were 

analyzed using a number of descriptive tests. The raw data was then taken by the 

principal investigator (blinded) and used for statistical analysis. 

Three tests were used to compare data from telemedicine assessments to face- 



to-face assessments and check for statiaically signifiant differences. Likert scale 

questions, e.g. I = strongly disagree, 2 = rnoderately disagree, 3 = moderately agree, 4 

= strongly agree, were analyzed using the Sign Test - Paired Data. Questions that had 

a "Yes / No" answer were analyzed using the McNemar Chi-Square Tea. Questions 

that used a visual interval sa le  were analyzed using the Means Test. For al1 tests, 

statistical significance was set at p = 0.05. See below for a more detailed description 

of each test. 

The DTS questionnaire filled out by the psychiatrists was photocopied and sent 

to an independent evaluator (blinded) for evaluation. The independent evaluator was a 

child psychiatrist in private practice who was not involved with the project. She was 

asked to compare the questionnaires and decide if the diagnoses and treatment 

recommendations made by the child psychiatrists via telemedicine were the same as the 

diagnoses and treatment recommendations made face-to-face. If she felt there was a 

clinical difference, she was asked to describe why. 

Sim Test - Paired Data 

The Sign Test - Paired Data was used to analyze the responses from Likert 

questions because the answers to Likert questions are non-parametnc. Specifically, 

the dserence between 1 (strongly disagree) and 2 (moderately disagree) is not 

necessarily the same as between 2 (moderately disagree) and 3 (moderately agree). 

The Sign Test is used when the data to be analyzed are ranks rather than 

measurements on an interval or ratio scaie. It compares the median values between 



the two sample groups not the mean values. The ody assumption made with the Sign 

Test is that the distribution of the variable of interest is continuous. For the Sign Test 

- Paired Data, the two groups compared should be as similar as possible (in this study 

the patients act as their own controls). The Means Test is sometimes used to 

compare responses fiom Likert sa le  questions, however it is an inappropriate test 

since it should be used only for parametric data. 

To perform the Sign Test - Paired Data, the number obtained in response to a 

question after a face-to-face assessment was subtracted from the number obtained 

after telemedicine assessment. For exarnple, if Group A responded with a 4 = 

"strongly agree" and Group B responded with 2= "moderately disagree", the 

difference would be 4-2 = +2. The absolute value, e-g. "2" is not important, only the 

sign, e.g. "+" or "- ". The responses that are equivalent, e.g. 4 - 4 = 0, are not 

included in the statistical calculation. AI1 telemedicine and face-to-face responses are 

compared in this way and the number of positive and negative signs determined. The 

number of positive and negative signs are then used when referring to a binomial 

statistical table which inforrns the investigator of the p value of the results. For this 

study, alpha is set at 0.05. The null hypothesis is that telemedicine assessments are the 

same as face-to-face assessments. Since no assumption is made whether telemedicine 

or face to face assessments are supenor, (e.g. two tailed test) results will only be 

considered significant if their calculated p value is less than 0.025 ( 112 x 0.05). A 

significant difference would result in the null hypothesis being rejected, meaning that 

the responses after telemedicine assessments are statistically direrent from responses 

after face-to-face assessments. 



Questions that had a "Yes I No" answer were analyzed using the McNemar 

Chi-Square Test. The test is similar to the Chi-Square Test calculated fiom a 2 x 2 

Contingency Table; however, it is used for non-parametnc data and only includes data 

that is difrent between the two sample groups, e-g. if both respondents answer "Yes" 

then it is not considered in the equation. The McNemar Chi-Square equation is: 

x2 = ( / b - c / -  1)' 

b + c  
For this study, results are considered significant if the calculated X* value is 

greater than 3.841 (p < 0.05). The nul1 hypothesis is that telemedicine assessments are 

the same as face-to-face assessments. A significant difference would result in the nul1 

hypothesis being rejected, meaning that the responses after telemedicine assessments 

are statistically different from responses after face-to-face assessments. 

Means Test 

To compare questions that used an interval scale, the Means Test was used. 

The Means Test is a comrnon test used to compare two sample means denved from 

the sarne or different populations. For the Means Test the following assumptions are 

made: the population is normally distributed and the population variances are known. 

The nul1 hypothesis for this test is that the responses after telemedicine and face-to- 

face assessments would have equal means. If the calculated z value from the Means 

Test is less than -1 -96 or greater than +1.96 (p=0.05), the two samples are 



significantly dBerent. A significant difference would result in the nul1 hypothesis 

being rejected, rneaning that the responses d e r  telemedicine assessments are 

statistically different from responses afier face-to-face assessments. 

Patient Selection 

The research assistant contacted 34 parents of children who met the selection 

criteria. Of these parents, 25/34 (74%) agreed to participate in the project. Parents 

reasons for not participating included: 9 9  stated that their child was a teenager and 

they felt they would have a difficult time getting their child to see the psychiatrist for 

just one assessment, 219 said they were not interested, 2 /9 felt that their child no 

longer required the seMces of a psychiatrist (e-g. problems had cleared up). 

Number of subiects 

InitiaMy, it was anticipated that 30 patients would be enrolled in the study. 

However, due to a delayed start date (approximately two weeks) only 25 patients 

were scheduled for assessments. Unfortunately, the project time line could not be 

extended because of budgetary reasons. Of the 25 patients who agreed to participate, 

23/25 completed both a telemedicine and face-to-face assessment. In one instance, the 

patient and parent did not show up for the telemedicine assessment, and in the other 

case, the videoconferencing units could not connect and the assessment was cancelled. 



It was later discovered that the inability to connect had been a network problem (not a 

problem with the videoconferencing units). Both of these "missed" appointments were 

near the end of the project and there was not enough time to re-schedule either 

assessment. AU patients had their second assessment within 24 hours of the fkst. AU 

assessments lasted approxïmately two hours. 

Patient demoara~hics 

The average age of the patients who participated in the project was 9.1 years 

(SD = 3.7) and ranged fiom 4 - 16 years. The sex ratio of the patients was 18 males 

and 5 fernales. None of the patients had seen a child psychiatrist before. In follow-up 

interviews, the child psychiatrists stated that the mean age and the male/female ratio 

were representative of their mental health patient population. 

Psychiatrist demogra~hics 

Five Canadian certified child psychiatrists participated in the project (no other 

Canadian certified child psychiatrists practiced in the province). They dl practiced at 

the Janeway Child Health Centre in St. John's and had faculty appointments at 

Memorial University of Newfoundland. The average number of years in practice was 

4.8 years and ranged corn 1 - 10 years. Four of the five had completed medical school 

at Memorial. Al1 five had completed their psychiatry residency and their child 

psychiaty fellowship at Memonal. The chef psychiatrist had been involved in training 

the other four psychiatrists. 



Pre and Post-Project Questionnaire 

Responses i?om the Pre-Project questionnaire found that moa of the child 

psychiatrists owned electronic audiovisual equipment and computers and were 

"moderately cornfortable" using them. Only one stated that she was "very 

uncornfortable" with technology. Four of the five had no experience with 

videoconferencing and the Wh stated he only had a few practice sessions with the 

equipment. Figure 3. compares the psychiatrists bbanticipate8' level of comfort and 

effectiveness of the telemedicine system before the study to their responses to the 

sarne questions after the project was over. Light bars represent the psychiatrists' 

responses before the study and the dark bars represent the responses afler the study. 

Kigher nurnbers dong the x-axis indicate greater comfort or effectiveness. 

Fïgum 3. Psyctiiatn'st Pre and Post Test Responses 



The r e d t s  indicate that the child psychiatrists became more cornfortable with 

the telemedicine system and ranked its effectiveness higher d e r  having used the 

system. In the post-study questionnaire, 4/5 psychiatrists ranked the telemedicine 

system "just as effective" as a face-to-face assessrnent and one psychiatrist ranked the 

system "a little less effective". 

Concems about the system 

Al1 five child psychiatrists had concems about using the telemedicine system 

for psychiatrie assessments before the project began. The concems rnentioned by two 

or more psychiatrists included: 1) afiaid that they would miss "something", 2) afiaid 

they would miss non-verbal cues from the patient, 3) felt they might not be able to 

interact with patient and parent, 4) were anxious about learning to use the equiprnent, 

5) uncertain what would happen if there were equipment problems. 

m e r  the project, many of the psychiatrists' initial concems appeared to be 

aileviated, as most of the original concens were not mentioned in the Post-Project 

Questionnaire. Two psychiatrists did not mention any concems at dl. The only 

concern mentioned both before and after the project was the one regarding equipment 

problems and / or failure. After the project, psychiatrists no longer mentioned 

concems about whether the equipment would cause them to "miss something", but 

were concemed about whether the system could be used for follow-up therapy and for 

emergency situations. Another concem mentioned by one psychiatrist was that the 

system created a bit of an impersonal atmosphere. 



When the child psychiatnsts were asked if there were any particular psychiatrie 

illnessed conditions that they felt could not be adequately assessed over the system, 

they responded that the system rnight not be adequate for teenage depression, dficult 

teenagers who refiise to participate, and emergency situations. 

P-hiatrists Preferred Assessrnent Mode 

AU five child psychiatrists stated that they would "prefef* to conduct 

psychiatnc assessrnents face-to-face versus via the telemedicine system. However, al1 

five stated that the telemedicine system was an "acceptable alternative7' to face-to-face 

assessments and that it did hinder them fiom making a diagnosis. When asked if 

they would use telemedicine again, four out of five answered "yes" and one answered 

"probably". 

Other observations 

During a telemedicine assessrnent an adolescent patient used the telemedicine 

systern to distance herself frorn the psychiatrist. She did this by talking in a very sofl 

voice so that the psychiatrist could not hear her. Initially, the psychiatnst thought that 

there was a problem with the audio system, and tried to change some of the settings; 

however he soon realized that the patient was in fact "playing games". This episode 

demonstrated that adolescent patients had enough understanding of the telemedicine 

system and gain "control" over the interview. 



Diagnosis and Treatment Recornmendations 

When telemedicine assessments were compared to face-to-face assessrnents, 

Psychiatrists made the sarne diagnosis and treatment recommendations in 22/23 

cases, (96% of the time). 

The independent evaluator stated that in 1/23 cases the diagnosis made by a 

child psychiatrist using telemedicine was clinicallv different fiom the diagnosis made 

after a face-to-face assessment. In the one case that was different, the two 

psychiatrists who had i n t e ~ e w e d  the child had both recorded two diagnoses, Le. 

attention deficit disorder and behavioral problems. However, each psychiatrist had 

decided to emphasize one diagnosis over the other. One psychiatrist recorded 

attention deficit disorder as the primary diagnosis and behavioral problems as the 

concurrent diagnosis. The other psychiatrist had reversed the order of the diagnoses. 

With regards to the treatment recommendations, the independent evaluator 

found a clinical difference in only 1 of the 23 cases. This difference was related to the 

diagnostic discrepancy. Both child psychiatrists had recommended behavioral therapy; 

however the one who made a primary diagnosis of attention deficit disorder had also 

recommended starting a medication, i-e. rnethylphenidate. The other psychiatrist had 

not. 



Diamoses 

The primary diagnoses of  the patients (made by the second psychiatnst) are 

summarized in Figure 4. 

Figure 4. Primary Diagnoses 

I 

1 

AD BP ADJ PCP CD ANX OD T 

Diagnosis 

AD = attention deficit disorder, BP = behavioral problems, ADJ = adjustment disorder. PCP = parent / chilc 
problems, CD = conduct disorder, ANX = ansiety disorder, OD = oppositional defiant disorder. T = 
Tourettes. 

In follow-up interviews, the psychiatrists stated that this pattern of diagnoses 

was typical, e.g. attention deficit disorder and behavioral problems were the two most 

common diagnoses that they made. 

Confidence in diamosis 

Child psychiatrists were asked to mark on intervai scaies their level of 

confidence wit h their: 1) primary diagnosis (0- 1 00% visual scale), 2) Axis 4 diagnosis 



- Seventy ofpsychosocial stress s a l e  (0-6 visual scale) and 3) Axk 5 diagnosis - 

Assessrnent of global fùnctioning scaie (1 -9 visual scale). The Axis 4 diagnosis is the 

psychiatxist's subjective interpretation of the patient's Ievel of stress. The Axis 5 

diagnosis is the psychiatrist's subjective evaluation of how well the patient is 

fùnctioning in normal day to day activities. Both Axis 4 and 5 scales are validated 

instruments cornmody employed during mental status exarns with adult patients. 

Table 4. Summarizes the psychiatrists' responses. 

Table 4. Psychiatrist Confidence in Primary, Axis 4 and Anis 5 Diagnoses 

Primary Diagnosis TM 76.3 11.1 + 0.3499 
FTF 75-2 10.2 (not significant) 

Axis 4 Diagnosis TM 2.65 0.98 - 0.3659 
FTF 2.77 1.23 (not significant) 

Axis 5 Diagnosis TM 6-22 1 .O +0.1169 
FTF 6.18 1.3 (not sipificant) 

TM = telemedicine, FTF = face-to-face 

For d l  three diagnoses, e.g. P r i m q ,  Axis 4, and Axis 5, the calculated z 

scores (using the Means Test) fa11 between -1 -96 and + 1.96 (p = 0.05). Consequently, 

the nul1 hypothesis is rejected. No significant difference was found between 

psychiatrists' confidence in their Prirnary, Axis 4 and 5 diagnoses when made Ma 

telemedicine cornpared to face-to-face assessments. 



Patient management 

Psychiatrists were asked eight specific patient management questions. Al1 

management questions had "Yes / No" answers. Figures 5 and 6 surnmarize the 

psychiatrists' responses. The Iighter bars represent the psychiatrists' responses after a 

telemedicine (TM) assessrnent and the darker bars represent responses after a face-to- 

face (FTF) assessment. Under each figure are the specific questions, and in brackets 

after each question is the dculated McNemar Chi-Square value. 

Figure 5. Psychiatrist Management QI -4 

Ql = Does this patient require another session for assessment by a child psychiatrist? (Chi = 0.071) 
42 = Does this patient require follow-up with a child psychiatrist? (Chi = 0.000) 
4 3  = Do you feel this patient requires comprehensive treatrnent by a cliild psychiatrist? (Chi = 0.000) 
Q4 = Does this patient require admission to the Janeway for treatment? (Chi = 0.000) 



Figure 6. Psychiatrist Management QS-8 

Q S  = Do you think this patient can be treated in the comrnunity if the services were available? (Chi = 0.000) 
Q6 = Would you recommend any M e r  investigations? (Chi = 0.059) 
47 = Would you recommend involving other disciplines? (Chi = 0.000) 
Q8 = Would you recommend b t  this patient be assessed by another physician (non-psychiatrist?) (Chi = 
0,ooO) 

It is obvious by looking at the graphs that the psychiatrists' responses were 

similar. Using the McNemar Chi-Square Test, al1 eight of the management questions 

were found to have McNernar Chi-Square values Iess than 3 -841. Consequently, the 

nul1 hypothesis is rejected. This means that for dl patient management questions 

the responses d e r  a telemedicine assessment were not statisticaily different from the 

responses &er a face-to-face assessment (p < 0.05). 



Psychiatrist satisfaction 

Descriptive analysis indicated that in 21/23 cases the psychiatrists stated the 

telemedicine i n t e ~ e w s  went "moderately well" or "very well". The 2/23 telemedicine 

i n t e ~ e w s  that were stated to have gone "moderately poorly" were due to problems 

with the audio. When asked how easy it was to use the telemedicine system, 315 

psychiatrists said it was Wery easy" and 2/S said "moderately easy". When asked how 

easy they thought it would be to teach other physicians how to use the telemedicine 

system, 115 responded "very easy" and 415 responded "rnoderately easy". 

Subjective comments included: "Overall, a very exciting and worthwhile 

project", "1 feel there is a great potential for the system in psychiatry in this province", 

"It was much better than 1 thought it would be", "best not to have siblings in the 

room7' (due to the extra noise). 

Psychiatnst's satisfaction with the telemedicine assessments were compared to 

their satisfaction with face-to-face assessments. Satisfaction questions included three 

Likert scale questions and two "Yes / No" questions. Figure 7. summarizes the 

psychiatrists' responses to the Likert questions. The lighter bars represent the 

psychiatrists' responses after a telemedicine (TM) assessment and the darker bars 

represent responses afler a face-to-face (FTF) assessment. The higher the number 

dong the x-axis the more positive the response. Under the figure are the specific 



questions. In brackets after each question are the number of times one assessment was 

ranked higher than the other, foliowed by the calculated p value, (e-g. TM 1, 6, p 

= 0.0 170). 

Figure 7. Psychiatrist Satisfaction 41 -3 

Q1= How well do you think the interview went? (TM 1. FïF 9, p = 0.0 107) 
42 = How weII were you able to communicate Mth the patient and parent? (TM 1, FTF 101 p = 0.0059) 
4 3  = How well do you think the patient and parent were able to understand you? (TM 1. FI% 12. p = 0.00 17 

Using the Sign Test - Paired Data, al1 three Likert satisfaction questions were 

found to have caiculated p values less than 0.025. Consequently, the nul1 hypothesis 

was rejected. This means there was a statistical difference between the responses after - 

telemedicine and face-to-face assessments, al1 favoring the face-to-face assessments. 

The psychiatrists' responses indicate that they felt face-to-face assessments went better 

overall, they were able to communicate better with the patient, and the patient and 

parent were able to understand them better compared to telemedicine assessments. 

Figure 8. summarizes the psychiatrists' responses to the "Yes I No" 

satisfaction questions. The lighter bars represent the psychiatnsts' responses afler a 



telemedicine (TM) assessrnent and the darker bars represent responses after a face-to- 

face (FTF) assessment. Under the figure are the specific questions and in brackets after 

each question is the calculated McNemar Chi-Square value, e.g. (Chi = 7.69) 

Figure 8. Psychiatrist Satisfaction 44-5 

Q4 = Was there anything you would have like to have changed / improved? (Chi = 7.69)* 
Q5 = Did you have any dficulties during the interview (other than technical)? (Chi = 1.3 3) 

Statistical analysis of the responses using the McNemar Chi-Square Test found 

that for question four (44) the calculated value was greater than 3.84 1. Consequently, 

the nuIl hypothesis was rejected. For question #4, there was a statistical difference (p 

< 0.05), indicating that the psychiatrists would have liked to have changed / improved 

more during the telemedicine assessment compared to the face-to-face assessment. 

Question five was not statistically different, indicating that the psychiatnsts did not 

experience any more difficulties (non-technicai) with the telemedicine assessment 

compared to the face-tu-face assessment. 



Technical satisfaction 

Psychiatrists were asked to comment on the equipment, including technical 

problems or difEculties they had with the syaem. In 1 7/23 of the telemedicine 

i n t e~ews  psychiattists commented on the technology. The majority of these 

comments were negative and related to the audio (N=14), e-g. c'volume too low", 

"poor quality audio", "distorted sound", "echo", "delay in hearing the words", 

Lcmu~ed". Other problems mentioned were: video fioze N=l, picture not clear N=l, 

could not see child on floor N=l . In 10 assessments the psychiatrists stated that the 

problems encountered interfered in some way with their ability to assess the patient, 

e.g. "had to repeat what 1 said", "hard to hear", "took longer", "unable to understand 

answers7'. 

Moa of the negative comments were made at the beginning of the project. As 

a result of the comments, the audio system was changed. M e r  trying two different 

audio systems, the psychiatrists comments changed, e.g. "the audio is now a lot 

better", and "audio excellent". To solve the video problems, the telemedicine system 

was disconnected and then reconnected by re-dialing (took Iess than five minutes). 

Not being able to see the child on the fioor was solved by simply physicaily 

repositioning the camera, e.g. the back of the carnera was propped up so that its 

neutrd position was slanted downward. Another comment made by a couple of 

psychiatrists was "boardroom appears to have better audio". 

Audio quality more imoortant than video qualitv 

One key observation was that the quality of the audio had more of an effect on 

how satisfied the psychiatrists were with the telemedicine assessments than the video 



quality. All psychiatrists agreed that high qudity audio was more important than high 

quality video. Follow-up i n t e ~ e w s  with the psychiatrists indicated that they would be 

willing to sacrifice video quaiity, particularly "fluid movement", in order to have or 

maintain hi& quality audio. 

Parent Satisfaction 

In 18/23 cases, parents stated that it was "somewhat easy" or "very easy" to 

talk to and understand the child psychiatrist. The remaining 5/23 parents said that it 

was "somewhat difficult" to talk to or understand the child psychiatrist. The pnmary 

reason was due to probiems with the audio. Overall, 12/23 parents preferred the face- 

to-face assessment, IO123 had no preference and 1/23 preferred the telemedicine 

assessment. Reasons given for prefemng the face-to-face assessment included it was 

"easier to talk and hear the psychiatrist" and "more personai", whereas with 

telemedicine interviews there was "lack of eye contact" and "missed sentences". A 

couple of parents also mentioned that they had difficulty comrnunicating with the child 

psychiatrist because she had an accent. This was only mentioned dunng the 

telemedicine i n t e ~ e w s  and not during face-to-face i n t e ~ e w s  with the sarne 

psychiatrist. Four of 23 parents stated that the personality of the psychiatnst had 

infiuenced which interview they had preferred. In 1 of the 4 cases, it caused the parent 

to prefer the telemedicine assessment. 



In 10/23 cases parents commented that they did not like something about the 

telemedicine assessment. Reasons included: "cancel out sound when spoke togethe?, 

"sometimes psychiatnst didn 't hear", "had t O repeat things", "difficult to concentrate", 

"Dr. missed out on facial expressions". However, only three parents said there was 

something they could not say or do because of the equipment. Reasons given for this 

hcluded "conscious of equipment", 'iinable to say everything", "forgot to say things". 

Early in the study, a few parents stated that they thought the picture was "too srnali" 

and caused the assessment to feel "impersonai". This resulted in upgrading the 

monitor fiom a 14" to 17" screen. 

When asked if they would want to use the system again, 19/23 said they 

would. Reasons given for not wanting to use the system again were: they did not like 

the "deIay/tirne factor" or the "time to repeat". One parent said she would use it 

"perhaps with a different doctor". Another parent said that she would not use it again 

but it "might be OK for someone else". Overall, 21/23 parents said that if they lived a 

long distance fiom St. John's, e.g. Corner Brook, they would prefer to see the 

psychiatrist over the telemedicine system rather than traveling. 

Finaily, 20123 parents responded that the telemedicine service should be paid 

for by government. Two parents felt the costs should be shared between the family 

and govemment and one parent was not sure who should pay. 

Statistical anaiysis 

Parents answered six Likert questions related to satisfaction with the 

assessments. Figure 9. summarizes the parents' responses to four of the six 



satisfaction questions. The lighter bars represent the parents' responses after a 

telemedicine (TM) assessment and the darker bars represent the responses after a face- 

to-face (FTF) assessment. The higher the number dong the x-axis the more positive 

the response. Under the figure are the specific questions. In brackets after each 

question are the number of times one assessment was ranked higher than the other, 

followed by the calculated p value, (e.g. TM 1, FTF 6, p = 0.0170). 

Figure 9. Parent Satisfaction 41-4 

Q1 = How easy was it for you to lalk to the psycliiatrist? (ïM I, FïF 6. p = 0.0625) 
42 = How easy do you think it was for your child to talk to the psychiatrist? (TM 4, FIT 8, p = 0.6 128) 
4 3  = How helpfiil do you think the interview was? (TM 3, FTF 5, p = 0.3633) 
Q4 = How ofien were you able to tell the psychiatrist everything you wanted? (TM 2, FïF 2, unabIe to 
calcdate p vaiue due to the small number of clifferenas) 

It is obvious from looking at Figure 9. that the parents' responses were similar 

for questions one to four (41-4). Using the Sign Test - Paired Data, al1 calculated p 

values were greater than 0.025. Consequently the nuIl hypothesis was rejected. 

There was no statistical difference found between the telemedicine and face-to-face 

responses. Parents' responses indicate that in neither assessment was it easier for them 



to taik to the psychiatrist or for their child to talk to the psychiatnst and there was no 

difference in how helpfùl the interview was or in their ability to tell the psychiatrist 

everything they wanted. 

Figure 10. summarizes the parents' responses to satisfaction questions 5 and 6. 

The iighter bars represent the parents' responses after a telemedicine (TM) assessment 

and the darker bars represent the responses after a face-to-face (FTF) assessment. The 

higher the number dong the x-axis the more positive the response. Under the figure 

are the specific questions. In brackets after each question are the number of times one 

assessment was ranked higher than the other, followed by the caiculated p value, (e-g. 

TM 1, FTF 6, p = 0.0 170). 



Figure 10. Parent Satisfaction Q5-6 

25 I 

QS = How cornfortable were you during the interview? (TM 2, FïF 9, p = 0.0327)) 
Q6 = How easy was if for you to understand the psychiatrist? (TM O. FTF 5, p = 0.03 12) 

The Parents' responses to questions 5 and 6 were more variable. The p values 

calculated using the Sign Test - Paired Data were close to, but still greater than 0.025. 

Consequently, the nul1 hypothesis was a rejected. The responses after telemedicine 

and face-to-face assessments were not statistically different. However, the responses 

to questions 5 and 6 indicate that there may be a trend toward parents being more 

cornfortable and it being easier to understand the psychiatrist in a face-to-face 

assessment, but not enough to be statistically significant. 



Patient satisfaction 

There were 23 patients involved in the study, 18 children (ages 4- 12) and five 

adolescents (ages 1 3 - 16). The two age groups were given different questionnaires. 

The adolescent's questionnaire was similar to the parent questionnaire. The children's 

questionnaire was much shorter and sirnpler. One child refised to answer some of the 

questions and therefore some of the results are calculated with a sarnple of 17 children. 

Descriptive surnmarv - Children 

Overdl, children were very positive towards the telemedicine system. In total, 

16/17 said they liked talking to the doctor on the television and when asked which 

interview they preferred, 5/17 said they preferred the telemedicine interview, 5/17 

preferred the face-to-face assessments and 7/17 did not prefer either interview. 

Comments made by the children included: "would definitely rather see 

psychiatrist over TV", "1 thought it was "cool", " 1 liked taiking to doctor using the 

television", "it was neat", "it was good and cool", "weird ... but its OR'. One child 

asked ifall his fnends could see him on television. 

In total, 20/23 children and adolescents stated that they would use the system 

again. 



Statistical Analvsis - Children 

The children were asked three "Yes / NO" satisfaction questions. Figure 1 1. 

sumarizes the children's responses. The lighter bars represent the children's 

responses after a telemedicine (TM) assessment and the darker bars represent 

responses after a face-to-face (FTF) assessment. Under the figure are the specific 

questions and in brackets d e r  each question is the caiculated McNemar Chi-Square 

value, e.g. (Chi = 0.000). 

Figure il. Children's Satisfaction 

Q1= Did you Iike taking to the doctor? (Chi = 0.000) 
42 = Could you understand the doctor? (Chi = 0.000) 
4 3  = Did you have any problems taIking to the doctor? (Chi = 1.800) 

For al1 three questions the calculated McNernar Chi-Square value was less t 

3 341. Consequently, the nul1 hypothesis was a rejected. There was no significant 

difFerence between the responses after a telemedicine or face-to-face assessment. 



Children's responses indicated that they liked talking to the doctor and could 

understand the doaor equally well in telemedicine and face-to-face interviews. In 

question #3, there was a trend towards chiidren haWig more problems talking to the 

doctor in a telemedicine i n t e ~ e w  compared to face-to-face but it was not enough to 

be statistically significant. 

Descriptive Sumrny  - Adolescents 

Overall, adolescent responses were similar to their parents and not as positive 

as the children's responses. Three of the five adolescents preferred the face-to-face 

interview, one preferred the telemedicine i n t e ~ e w  and one was neutral. Two out of 

five said they liked using the television "very much", 1/5 "somewhat", 1 /5 "not very 

much", 115 "very little". Three out of five said they would prefer to use it again 

instead of traveling if they lived a long distance fiom St. John's. 

Al1 five adolescents thought it was "just as easy" to talk to the psychiatrist via 

telemedicine as face-to-face, and were able to Say and do everything they wanted. 

When asked to compare telemedicine to face-to-face interviews, four out of five said it 

was "about the same" and 1/5 said telemedicine i n t e ~ e w s  were "a bit better". The 

same patient who said the telemedicine interview was a bit better also said that she felt 

that the psychiatrist could understand her better over the telemedicine system. 

Adolescents comments included: "sound sometimes a problem", "1 didn't like 

being in a dEerent room", "1 didn't like talking to the screen", "it was easier to talk to 

doctor in person", and "1 think it's very interesting and cool." Adolescents were also 

the first to ask ifanyone could "tap" into lines and hear them. 



Statisticai Analvsis - Adolescents 

The number of adolescents in the study (N=5) was not enough to perform a 

statistical analysis. Figure 12. summarizes the adolescent's responses to the Likert 

scde satisfaction questions. The lighter bars represent the adolescents' responses after 

a telemedicine assessment and the darker bars represent responses after a face-to-face 

assessment. The higher the number dong the x-axis the more positive the response. 

Figure 12 Addescent Satisfaction 

Q 1 = How cornfortable were you during the interview? 
42 = How easy was it to talk to the psychiatrist? 
4 3  = How easy was it for you to understand the psychiatnst? 
Q4 = How often do you think the psychiatrist \vas able to understand you? 
QS = How helpfbl do you think the interview wvas? 

Descriptive analysis indicates that most adolescents responded in a neutrd 

fashion, e.g. did not prefer one type of i n t e ~ e w  to another. If there was a preference, 



most of the tirne adolescents favored the face-to-face assessments, One adolescent 

had a definite preference for the telemedicine assessments. 

DISCUSSION 

Equipment and telecommunications 

The original equipment chosen for the project was not satisfactory. Although 

it was found to be acceptable in a Iaboratory situation, a nurnber of problems arose 

when it was placed in a clinicd situation. The majonty of complaints about the system 

were related to the audio. The most common complaints were: Iow volume or 

inability to hear the patient, delay between when the persons lips moved and when the 

sound was heard, audio cancelfed out when both sites talked at the same time, and 

echo (what was said was repeated). It became obvious that the audio system that 

came with the computer was intended for a single person sitting close to the computer. 

The microphone's ability to pick-up audio fiom two people situated farther away was 

not satisfactory. This was particularly evident when the child moved around the room. 

These complaints resulted in the audio equipment being changed. The second systern 

tried was more expensive, but it too received a number of negative comrnents and was 

found not to be satisfactory. A third audio system designed specifically for 

videoconferencing was tned and found to be satisfactory. Looking back, the audio 

system should have been tested more stringently before being implemented. 



The original 14" monitors used in the study were felt by some participants to 

be too smaii. One parent stated she felt like she was "straining to peer into a box7' and 

that this made the assessrnent impersonal. Parents said they would prefer a larger 

monitor that made the doctor appear more life size. As a result, the monitors were 

changed to 17". The original monitors had been chosen for technical rasons, e.g. the 

best resolution of the image was with the 14" monitor. However, the participants 

seemed to prefer images that were closer to life size even if it meant the quaiity of the 

image was not as good. 

Although it would have been ideal not to have changed the equipment during 

the middle of the study, it was felt to be necessary because of the participants' 

comments. It was decided that if the technology could be changed easily and at little 

expense al1 attempts should be made to find equipment that satisfied the participants. 

The use of six digital telephone lines for assessing patients was found to be 

acceptable. The number of lines used is directly proportional to the quality of the video 

and audio, e.g. smaller the bandwidth the poorer the quality. When the psychiatnsts 

were exposed to videoconferencing sessions using fewer lines, (e-g. two or four lines), 

they said they would accept the poorer video quality as long as the audio quality was 

kept constant. This corresponds with the empincal results obtained by child 

psychiatrists in Toronto who use a four-line digital telephone link for their 

telepsychiatry assessments (personal communication with Dr. Elsa Broder, 1996). 

Over the course of the project, there was only one incident where it was not 

possible for the telemedicine units to connect. Later it was discovered that it had 



been a network problem (not a problem with the videoconferencing units). The reason 

for the inability to connect was never specifically determined. 

Rooms chosen 

The comment by one of the psychiatrists, e.g. "boardroom appears to have 

better audio" was interesting. In follow-up i n t e ~ e w s  with the other four 

psychiatrists, the comment was mentioned and they agreed. Theoretically the audio 

quaiity should not have been different because the same telemedicine system was used 

in al1 rooms. A possible reason for this observation was that the boardroom had 

thicker walls and carpeting and therefore provided better insulation from outside noise 

and better darnpening e.g. less sound echoed off the walls and floor. 

Studv design 

The study design in this project was experimental and directly compared 

teIemedicine assessments to face-to-face assessments. Randornization was used to 

assign patients into an experimental and control group and to assign the psychiatnsts 

to each assessment. Descriptive studies that do not have a control group can only 

offer subjective evaluations and expert "opinions". Control groups are needed in order 

to see how patients respond in a "normal" situation. For example, when asking 

patients how satisfied they were with telemedicine assessment, it is important to know 

how satisfied they are with face-to-face assessments. One cannot automatically 

assume that al1 patients will be 100% satisfied with face-to-face assessments. 



The answers nom weU designed telemedicine research studies can help in the 

design and implementation of fiiture telemedicine systems and determine if a 

telemedicine systern is even worth implementing. Most telemedicine research thus far 

has corne from descriptive studies. Although these studies provide valuable 

information, they have a number of limitations. Ideally, experimental telemedicine 

shidies should be done, where the effects of an intervention on the events are analyzed. 

Experimental studies are preferable because the results are more likely to be reliable 

and have interna1 validity and less likely to be infiuenced by bias or due to chance. 

The hidy design used in this project was quite rigorous, however it did have a 

number of potential biases and limitations: 

Patients and parents had two interviews. This means that there could have 

been a leaming effect from the first interview. Patients and parents may have 

thought about some of the questions they had been asked in the first interview 

and prepared "better" answers in the second interview. It is also possible that 

they may have forgotten to Say something in one i n t e ~ e w  that they did in the 

other. These differences could have influenced the psychiatrist's conclusions. 

In either case, randomization was used to help decrease this potential problem. 

I n t e ~ e w s  were not conducted with the patient and parent at the sarne time on 

the same day. This could have influenced the assessments as the patient and 

parent may have felt and / or behaved differently during the two assessments or 

there may have been a sigrîificant event that occurred between the first and 

second interview. To decrease these potential problems interviews were 

scheduled within 24 hours of each other and were conducted at approxirnately 

the sarne time of day. Since the tirne between the assessrnents was only 24 

hours it would have been unlikely that the patient's mental health problern 

would have changed. By scheduling it at the sarne time of day, it was hoped 



that the parent and patient would be in a sirnilar mood 1 mind h e .  

Five child psychiatrists participated in the study. Differences between the child 

psychiatrists could have infiuenced the results in a number of ways. Some 

psychiatrists because of their i n t e ~ e w  style or understanding of the 

technology may have been more effective using the telemedicine system. 

Patients and parents may have also reacted differently to each psychiatrist 

because of a number offactors, e.g. male / fernale, Iight skinned / dark skimed, 

personality. Randornizing the psychiatrist who did the assessrnent was done to 

decrease these potential problems. 

Sarnple size 

The final sample size was 23 cases; specifically 23 patients and their parents 

were assessed by a child psychiatrist face-to-face and by a different child psychiatnst 

via telemedicine. This is not a large sample and does not have adequate power. 

However, it is the largest controlled child telepsychiatry study to date. Only two other 

controlled telepsychiatry studies (with adult patients) had larger sample sizes (Dongier 

et ai., 1986), (Zarate et al, 1997). The largest had 50 patients in the experimental am 

and 35 in the control group, the second largest had 45 patients in each arm of the 

study (patients acted as their own controls). 

Ideally, it would have been best to use validated outcome measures for the 

study, but unfortunately none existed. A lot of time and effort went into developing 

the questionnaires, however they still were not ideal. Mer obtaining al1 the responses, 



it was found that some of the questions were ambiguous, as participants had obviously 

interpreted the questions differentiy. For example, when the child psychiatrists were 

asked ifthe patient needed to be seen again by a child psychiatrist, some interpreted 

the question as "should" hdshe be seen again, and others as "would" he/she be seen 

again. The questionnaires were also lengthy. This was necessary as we felt we 

"needed to ask about everything", because we did not know what was going to be 

important. This is a problem with any pilot study. There were certain items that we 

did not ask that should have, e.g. how long each assessrnent lasted. In follow-up 

i n t e ~ e w s  psychiatrists stated that telemedicine and face-to-face assessments took 

about the same length of time, e.g. approximately two hours. 

The research assistant noted that having her read out the questions and write in 

the answers for the parents and patients was a good idea, pa&ularly for the children. 

Aithough the questions were relatively straightfonvard, parents often asked for 

clarification. The research assistant also recorded patient and parent responses that 

were not part of the questionnaire. This proved to be beneficial in a number of ways. 

For example, during one of these semi-structured interviews, it was discovered that 

when the child moved about the room to play with the toys the psychiatrist was having 

ditticulty hearing him. It was also during one of these i n t e ~ e w s  that the solution to 

the problem was proposed, e.g. put extra mikes close to the toys. 



Hiring a competent research assistant was key to the success of the project. It 

is recommended that the research assistant should have the following characteristics: 

Health care professional -the research assistant stated that many patients appeared 

to be more cornfortabte knowing that she was a nurse. In fact, a number of 

parents asked specifically whether she was a health professional dunng the initial 

telephone c d .  An expenenced nurse is probably the ideal research assistant as 

he/she would be cornfortable talking to patients about sensitive matters and 

understand patient confidentiality and the heaith care culture. 

Interpersonal skills - need to be able to educate and convince parents and health 

care professionals that telemedicine is usefùl and that they should become involved 

in the project. 

Well connected - someone who is fmiliar with the stafFat the hospital and knows 

whom to contact is very useful. It is also helpfùl if the person is aware of the 

personality charactenstics of individuals at the hospital. 

Flexible - teiemedicine is a new area and there are a lot of little things that need to 

be done that do not necessarily fall into a formal job description. 

Administrator - a large number of individual's schedules need to be coordinated in 

order for the telemedicine assessments to occur. 

Diamosis and treatment 

The diagnosis and treatment recommendations were found to be the same in 

22/23 (96%) cases. No studies were found in the literature to which the results could 

be directly compared. Studies have compared the results from standardized 

psychiatric screening tests conducted by two psychiatrists and found a correlation of 

0.89 (Folstein et al., 1975). Studies have also compared telemedicine to face-to-face 

interviews for the delivery of standardized psychiatric screening tests (Bal1 et al, 



1993), and for standardized rating scales (Baer et al., 1995). Correlational values in 

these studies ranged from 0.89 to 0.99. Based upon these figures, and taking into 

account that five psychiatrists were involved in the project, the diagnostic agreement in 

this study was high. Possible rasons for the hi& level of agreement include: al1 

psychiatrists were trained at the same institution, ail had received fellowship training 

by the same individuai, and their level of experience with the telemedicine system was 

similar. 

The level of diagnostic confidence with the Primary, Axis 4 and A i s  5 

diagnoses was very similar independent of how the assessment was conducted and was 

not found to be statistically different. This was unexpected as it had been anticipated 

that the psychiatrists level of confidence would be significantly less when using 

telemedicine system compared to face-to-face assessments as found by McLaren et al., 

(1996). A possible reason for this difference may be because the videoconferencing 

system used in (McLaren et al., 1996) produced a smaller, lower quality, video image 

compared to this study and was monochrome versus color. 

P-hiatrist satisfaction 

Overall, child psychiatrists were satisfied with the telemedicine system. Al1 five 

said it was "an acceptable alternative'' to a face-to-face assessment and that it "did not 

interfere with making a diagnosis". Four out of five said it was "just as effective" as a 

face-to-face assessment and the fifih said it was "almost as effective". Even though 

the majority said telemedicine assessments were just as effective as face-to-face 

assessments, al1 five psychiatrists still said they "preferred" to assess a patient face-to- 



face. This seems to indicate that psychiatnsts k e  to see a patient in person ifgiven 

the choice, but do not need to see the patient in person in order to make the diagnosis. 

Parent satisfaction 

The majority of parents were "satisfied" or "very satisfied" with the 

telemedicine system. Like psychiatrists, when asked explicitly which assessment they 

"preferred", most parents selected the face-to-face assessment. Unlike psychiatnsts, 

their responses to the satisfaction questions did not statistically favor the face-to-face 

assessment, but were neutral. In fact, none of the satisfaction questions were 

statistically different from each other. These findings correlate with results from other 

telepsychiatry shtdies that have found that patients are more likely to accept and be 

satisfied with telemedicine i n t e ~ e w s  than physicians (Dongier et al., 1986). (McLaren 

et al., 1996). 

The calculated p values for parents' responses to satisfaction questions 5 and 

6, (e.g. 0.0327, 0.03 12) were very close to the p value set for significance ( e g  

0.025). If a one-sided test had been used (and the cntical p value was 0.05, not 0.025) 

the results would have been significant. In this case, these results were classified as 

showing a trend towards significance. Ifa larger sarnple had been used, the results 

may have been significant. 

Since some parents said they would not want to use the telemedicine system 

again (2/23), it implies that not dl patients may be suited to the technology. One 

parent's comment sums this concept up well, "1 wouldn't want to use it again, but it 



might be OK for another person". Studies need to be done to determine if there are 

certain types of patients that should not be expected to use telemedicine systems. 

The comment by two parents that they had difficulty cornmunicating with one 

child psychiatnst because of her accent is noteworthy because it was only mentioned 

after telemedicine assessments. No comments regarding her accent were recorded 

after any of her face-to-face assessments. It is possible that the telemedicine system 

made her accent more difficult to understand. The psychiatrist had been bom in India, 

but trained in Canada. 

Patient satisfaction 

Children were very positive towards the telemedicine system, 16/17 "liked" 

using the system and 5/17 preferred it compared to seeing the doctor in person. This 

is in contrast to psychiatrists and parents who almost unanimously prefer to have an 

assessment done face-to-face. It is hypothesized that some children prefer the 

telemedicine assessments because they are intimidated when the doctor is in the same 

room. It is also possible that children who have grown up using cornputers and 

playing video games are dso more cornfortable with the technology than adults. These 

results support the results from Dwyer (1973), a descriptive study, that found that 

some schizophrenics, children and adolescents preferred the telemedicine i n t e ~ e w s  to 

face-to-face interviews. 



Statistical simificance versus clinical simificame 

One of the difficult areas in biomedicd statistics is to determine what level of 

statistical significance is relevant clinically. Even if there is a statistical difference, it 

may not impact the clinical situation. In this study, the psychiatnsts stated they 

preferred to conduct an assessment face-to-face and d l  five satisfaction questions were 

statistically significant favoring face-to-face assessments. However, the psychiatrists 

dso said the telemedicine assessment was an acceptable alternative to a face-to-face 

assessment and did not interfere with making a diagnosis. There is obviously a 

dserence between what psychiatrists "want or like" and what is "needed". Further 

research needs to be conducted to determine what level of statistical significance 

correlates with different clinical outcomes. 



CONCLUSIONS 

Overall, the Child Telepsychiatry Project met al1 of its objectives and was 

considered a success by the project participants. The only negative point was that the 

&al sarnple size was lower than anticipated. The following conclusions can be made 

from the project: 

Child psychiatrie assessments can be conducted using a PC-based telemedicine 

system linked using s i x  digital telephone lines, e.g. 336 kbps. 

Five child psychiatrists became familiar with the telemedicine system and by the 

end of the study were cornfortable using the system. Their responses indicated 

that they became more positive toward the telemedicine system after having used 

it. 

When the sarne patient is assessed by one child psychiatrist face-to-face and by 

another child psychiatrist using a telemedicine system they make the same 

diagnosis and treatment recommendations 96% of the time. 

Psychiatrists prefer to conduct child psychiatnc assessments face-to-face, but 

stated that telemedicine assessments were an "acceptable alternative'' and the 

technology did not interfere with making a diagnosis. 

The majority of parents preferred to have their children assessed face-to-face, but 

aated that they would use the telemedicine systern again and would choose to use 

the system instead of travelling a long; distance. 



6) The majority of patients "liked" using the telemedicine system. Approximately 1/3 

of the children preferred the telemedicine assessment, 1/3 preferred the face-to- 

face assessment and 1/3 had no preference. 

Future Research 

Based upon the positive results from Phase 1, the Janeway Children's 

Foundation agreed to f k d  Phase 2 of the Child Telepsychiatry Project. Phase 2 will 

involve setting-up and evaluating a telemedicine system that links child and adolescent 

psychiatrists at the Janeway Child Health Centre in St. John's, to patients and their 

parents located at Western Memonal Regional Hospital in Corner Brook, 670 km 

away across the island. The study will include a cost analysis and a descriptive 

evaluation of participant satisfaction with the system. The telemedicine system will 

also be demonstrated and promoted to other health care professionals at both 

institutions. It is hoped that if Phase 2 of the Child Telepsychiatry Project is 

successfùl, it will continue on indefinitely as a service. 



REFERENCES 

Adams RD, Benjamin ML. Innovative Approaches to Mental Health SeMce Delivery 
in Rural Areas. JmmaZ of Rural Community PsychoIogy. l988;Vol. 9, No. 2,4  1-50. 

Men, Ace: Community Telemedicine Planning Guide. Appendix A: Potentiai 
CostlBenefit Calculations, 1993, p. 79-90 

Men D, Allen A Telemental Health Services Today. Telemedicine T i  Summer 
1994, Vol. 2, Issue 2, p. 1,24. 

Arnerican Psychiatric Association (1994): Diagnostic and Statisticai Manual of Mental 
Disorders, Fourth Edition. Washington DC: Arnerican Psychiatric Association. 

Antalis, J.: What Are the Implications of Telemedicine on Pnvate Practice in Georgia? 
Journal of the Medical Associalion of Georgia. Vol. 82, May 1 993. 

Baer L, Cukor P, Jenike MA, Leahy L, O'Laughten J, Coyle JT (1995). Pilot studies 
of Telemedicine for Patients With Obsessive-Compulsive Cisorder. American Journal 
O/ P~ychk~Oy.  1995, 152:9;1383-1385. 

Baer L, Cukor P, Coyle JT. Telepsychiatry: Application of telemedicine to psychiatry. 
[book chapter for: Bashshur, RL. On the definition and evaluation of telemedicine. 
Telemedicine Jmmal. 1 99 5 ,  1 ( 1 ) : 1 9-3 O. 

Bal1 CJ, Scott N, McLaren, Watson JP. Preliminary evaluation of a low-cost 
videoconferencing (LCVC) system for remote cognitive testing of adult psychiatnc 
patients. British JCZinical Psychology 1993;32:303-307. 

Ball CJ, McLaren PM. Cornparibility of Face-to-Face and Videolink Administration 
of the Bnef Psychiatnc Rating Scale. Americm Jotmaf of Psychiatty. 1 995; 
152:6:958-S9. 

BaU CJ, McLaren PM, Summerfield AB, Lipsedge MS, Watson P. A cornparison of 
communication modes in adult psychiat ry . Jozrrrtd of Telemedicine and Telecme. 
1995; 1 : 1,22-26 

Bal1 CJ, McLaren PM and Watson JP. Community teaching and education in mental 
health. JmîmaI of TeIemedicine mtd Telecure. l996;2:2, 62-64. 

Ball CJ, McLaren PM, Watson JI?. Psychiatry:communications technology and 
education in mental healt h. Jmmai of Telemedicine and Telecare 1 996; Vo 1. 2 : 
S U ~ P .  1,22-26 

Banta, HD and Luce, BR. "Assessing the cost-effectiveness of prevention," Journal 
of Community Heaith, 9 ( 2 )  Winter 1983. 

Bashshur RL. On the Definition and Evaluation of Telemedicine. Journal of 
Telemedicine and Telecare 1995; 1 : 1, 19-30 



Bashshur, Saunders, Shannon (Eds.): Telemedicine Theory and Practice, Charles C. 
Thomas Publishing, Springfield, Illinois, 1997. 

Benschoter AB, Wittson CI, Ingham CG. Teaching and Consultation by Television. 
MentalHoqitals. 1965; Vo1.16:No.3, 99-100 

Benschoter AB, Eaton M, Smith P. Use of Videotape to Provide Individual 
Instruction in Techniques of Psychotherapy. J'nzal of Medical ~ c u t i o n .  
1965;Vol. 40:12,1159-1161. 

Benschoter AB. Multi-purpose Television. Annals New York Academy of Sciences. 
l967;47 1-478. 

Benschoter RA, Garetz C, Smith P. The use of closed-circuit W and videotape in the 
training of social group workers. Social Work Edircatiot~ai Reporter 1 967; July 1 5 : 1 8- 
19 

Bergmo T. An economic analysis of teleradiology versus a visiting radiologist service. 
Journal of Telemediciie and Telecme 1996; 2:2, 136- 142 

Bernstein SB, Maclennan B. Cornmunity psychiatry with the communications media. 
AmericanJoumaIofPsychu~. 1971;128,6:722-27. 

Bird KT. Telemedicine: concept and practice. In Bashshur RL, Armstrong PA, 
Youssef ZI (eds.) Telemedicine. Springfield, IL: Charles C Thomas, 1975 

Brown FW. A survey of telepsychiatry in the USA. Joirn~al of Telemedicine and 
Telecare 1995; 1: 19-21 

Canada Year Book - 1997. Statisfics Cmada. Ottawa, 1997 

Chouinard J. Satellite contributions to telemedicine: Canadian CME expenences. 
Canadian MediculAssociationJmmal 1985; 128:7, 850-55 

Conrath D.W, DUM EV, Higgins CA. Evaluating Telecommunications Technology in 
Medicine. Artech House, Washington, 1 983. 

Crichton A, Hsu D, Tsang S. Canada's Health Care System: Its Funding and 
Organization. Canadian Hospital Association Press, Ottawa. 1990. 

Cukor P, Baer Lee. Human Factors Issues in Telemedicine: A Practical Guide with 
Particular Attention to Psychiatty. Telemedicine Todqy 1995;2,2:9,16- 18 

Cukor P, O'Laughlen J and Baer L. Gazing in the crystal ball: trends in 
videoconferencing R&D. Telemedicine Td&y  1 995;3,3 :8-9 

DeBakey ME. Telemedicine has now corne of age. Telemedicine JozinmI 1995; 1 : 1, 
3-4 
Dongier M, Tempier Et, Lalinec-Michaud M, Meunier D. Telepsychiatry: Psychiatrie 
consolation t hrough two-way television: a controlled study . Cmmadian JozmaI of 
Psychiaby l986;3 1 : 3234. 



Dnimmond, M.F., Stoddart, GL, Torrance, G.W. Methods for the Economic 
Evduation of Health Care Programmes. Odord Medical Publications, Oxford, 1987 

Dunn EV, Conrath DW, Bloor WG and Tranquanda B. An evaluation of four 
telemedicine systems for primary care. Health Services Research 1977; 1 : 19-25. 

Dunn, E., Conrath, D., Acton, H., Higgins, Bain, H., :Telemedicine links patients in 
Sioux Lookout with doctors in Toronto. Canadiun Medical Association Jmdmal. 
Vol. 122, February 23, 1980. 

Dwyer T. Telepsychiatry: Psychiatrie consultation by interactive television. Americm 
Journal of P s y c h i a ~  1973; 1309365-869 

El-Guebaly N, Beausejour P, Woodside B, Smith D., Kapkin 1. The Optimal 
Psychiatrist - to -Population Ratio: A Canadian Perspective, Cmadinn Jozimal of 
P s y c h i a . ~  1991;36:9-15 

El-Guebaly, Kingstone E, Rae-Grant Q, Fyfe 1. The Geographicai Distribution of 
Psychiatrist in Canada: Unmet Needs and Remedial S t rategies. Canadian J m m d  of 
Psychafry 1993;39:212-216. 

EUord D R  Designing Telemedicine Research Projects Avoiding Technological 
Thalidomide (Abstract). In Medicine 200 1 Conference Program, 1996, p. 43. 

Field, M (ed.). Telemedicine - A guide to Assessing Telecommunications in Health 
Care. National Academy Press. Washington, D.C., 1 996. 

Fisch A, Dwyer TF. Interactive television in the continuing education of foreign 
trained psychiatnsts. Jacnlal Medcal Edicatiotn 1 972;47: 9 1 2-9 14 

Folsom P. Clinical efficacy of telepsychiatry. Telemedicitze JormaI. 1 995; 1,3 : 187- 
188 

Folstein MF, Folstein SE, McHugh PR. 'Mini-Mental State'. A practical method for 
grading cognitive impairment for the physician. JotimaI of Psychiatrie Research 
1975; 12~189-198. 

Gammon D, Bergvik S, Bergmo T and Pedersen S. Videoconferencing in psychiatry: 
a survey of use in northem Nonvay. JotimaI of Te lemedicit~e m d  Telecare 
1996;2:4,192-198. 

Gold, Richard H. : Teleconferencing for Cost-Effective Sharing of Radiology 
Educational Resources: Potential and Technical Development American JwmaI of 
Radiology. June 1993; 160: 1309-13 1 1. 

Grigsby, J., Sandberg, E.J., Kaehny, M.M., Kramer, A.M., Schlenker, R.E., 
Shaughnessy, P.W.: Anaiysis of Expansion of Access to Care Through Use of 
Telemedicine and Mobile Health SeMces, Report 1 : Literature Review and Analytic 



Framework. Revised Dr&. Center for Health Policy Research, Denver Colorado, 
Dec, 1993 

Gngsby, I., Sandberg, E.J., Kaehny, M.M., Kramer, AM., Schlenker, R-E., 
Shaughnessy, P. W. : Analysis of Exansion of Access to Care Through Use of 
Telemedicine and Mobile Health SeMces, Report 2: Case Studies and Current Status 
of Telemedicine. Center for Health Policy Research, Denver Colorado, May 1994 

Health and Welfare Canada. Foundations for the Future. A report of the working 
group on child and youth mental health services. Health Services and Promotion 
Branch Health and Welfâre Canada, Cat, No, H89-226/199 1 E- Mach 1990 

Hedman LL, Mansfield E. Hospital to Hospital Via TV. American Jm~rnai of NuMng 
1967; 67: 808-8 IO 

Halvorsen PA, Kristiansen IS. Radiology Services for remote communities: cost 
minhkation study of telemedicine. BMJ 1996; 3 1 2: 1 3 33 -6 

Higgins, C.A., Conrath, D.W., Dunn, E.V.: Provider Acceptance of Telemedicine 
Systems in Remote Areas of Ontario. Jmtal  of Fami& Practice, Vol. 18, No. 2, 
285-289, 1984 

Hostetler S. Mental health applications catch on quickly in telemedicine projects 
Telemediciine. the monthly Newsletter of Telecommzmica~ions in Healrhcare. 
l994;2,7: l ,S6 

House AM, Roberts J. Telemedicine at Memorial University of Newfoundland. 
Naufotlndland Medical Association Newsletier, 1976 Nov; 1 8(5): L 7-8 

House AM, Roberts JM. Telemedicine in Canada. Ca)? Med Assoc J 1977 Aug 
20; 1 17(4):386-8 

Hyde CE. The use of television in the assessrnent of home and foreign postgraduate 
groups during an introductory course in psychiatry. Medical Uucation 1979; 13 209- 
216 

Jemett PA, Hall WG, Morin JE, Watanabe M. Evaluation of a distance consulting 
seMce based on interactive video and integrated computerized technology. Journal of 
Telemedicine and Telecare 1995; 1 :69-78 

Jerome L. Telepsychiatry (letter replying to Doninger et al, 1986). Cartadian Jmin~aZ 
of Psychafry 1986; 31: 489 

Jerome L. Long Term Strategies for reducing the shortage of psychiatrist (letter 
replying to el-Guebaley N et al), Canadian Jmmal of Psychiatry 1993;38 (3):212- 
2161. 

Jerome L. Assessrnent by Telemedicine [letter to editor] Ho~pital and Communify 



Kaplan EH. Videophone Therapy. Psychiatrie 7ïmes 1994, July 

Kavanagh, SJ and Yellowlees PM. (1995). Telemedicine - clinicai applications in 
mentai health. Australian Fami& Physician. 24(7), 1242-6 

Kraemer HC, Thieman S. How many Subjects: Statistical Power Analysis in 
Research. Sage Publications, New York, 1987. 

Lancet Editorial. Telemedicine. Lancet Jan 14,1995;345: 73-4, p74 

Little, Arthur D ., Inc. " Can telecommunications hel p solve Amerka's health care 
problems?" Executive 
Surnmary, July 1992. 

M a c h o n  RA, Michels R. The roie of the telephooe in the psychiatric interview. 
Psychiatry 1970;33 $2-93 

Maxmen J S. The Post-Physician Era: Medicine in the 2 1st Century. Wiley- 
Interscience, New York, 1976. 

Maxmen JS . Telecommunications in psyc hiatry . Americm Jozimal of Psychotherqy 
1978: 32: 450456. 

McLaren PM, Watson JP, Summerfield ML, Lipsedge ML. Interactive television in 
psychiatry. Psyehiatric Bzdletin, 1 992; 16,288-29 1 

McLaren PM, Bail CJ, Summerfield ML, Watson P. Preliminary evaluation of a low 
cost videoconferencing system for teaching in clinical psyc hiatry . Medical Teacher 
1992; 14,1:43 -47 

McLaren PM, Bal1 CJ. A pilot study of the use of the telephone in an acute 
psychiatric service. Psychiatrie Bulletin 1992; 16: 53 1-2 

McLaren PM, Bal1 CJ, Watson P. Assessrnent for psychotherapy by interactive 
television suitable for transmission through telephone links. Psychiatrie Bulletin 
1993;l7: 104-5. 

McLaren PM, Bail CJ. Telemedicine: Lessons remain unheeded (letter). British 
Medical Journal. 1993;3 10: 1390- 1 

McLaren PM, Ball CI, Summerfield AB, Watson JP and Lipsedge M. An evaluation 
of the uses of interactive television in an acute psychiatnc service. Jozu-nal of 
Telemedicine and Telecare. 1995; 1,2: 79-8 5 

McLaren PM, Blunden J, Lipsedge ML, Summerfield AB. Telepsychiatry in an inner- 
city community psychiatric service. Jozrntal of Telemedicine and Telecare, 1 996; 
2157-59. 

McLaren PM, Laws VJ, Ferreira AC, Lipsedge ML, Watson JP. Telepsychiatry: 



outpatient psychiatry by videolink. Jm~mul of Telemedicine und Telecme, 1 996; Vol. 
2:Supp. 1, 57-59. 

Menolascino FJ, Osborne RG. Psychiatrie television consultation for the mentally 
retardeci. Arnerican Journal of Psychczt?y 1970; 127: 5 1 5-520. 

Mount JH. Psychiatry by interactive television: two years' experïence. The VI1 
World Congress of Psychiatry, Viema, Austria, July 1983. 

Muller C, Marshall CL, Krasher M. Cost factors in urban telemedicine. Medical Care 
l5:25 1-259, 1977 

Natiello, Thomas A.: Commercial Applications of Telemedicine. NASA International 
Telemedicine/Disaster Medicine Conference. Bethesda, Maryland. Dec. 9- 1 1,199 1 

National Health Expenditures 1975- 1 993. Policy and Consultation Branch, Health 
Canada. Ottawa. June 1994. 

Perednia DA. Evaluating the use of telemedicine for mental health applications. 
Te lemedicine TaZay. 1 994;2,2: 1 O 

Perednia DA, Allen A. Telemedicine Technology and Clinicai Applications. J M .  
1995; 273 (6); 483-8. 

Preston J., Brown FW, Hartley B. Using telemedicine to improve health care in 
distant areas. Hospita! md Commtmity Psychiatry . 1 9 9 2 . 4 3  : 25. 

Preston, Jane: Cost Effectiveness: A Telemedicine Rural Study. Proceedings of the 
Mayo Telemedicine Symposium, Oct. 1-3, 1993. p.62-72 

Preston, Jane: The Telemedicine Handbook. Chapter 3 - Economics. Telemedical 
Interactive Consultative S e ~ c e s  Inc. Austin, Texas. 1 993 

Randall, T. Reaching Rural (Rural Health Travels the Telecommunications Highway. 
A report from the Office of Rural Health Policy. 1994 

Reid, James: Telemedicine in Montana, Will It Happen? in Proceedings of the Mayo 
Telemedicine Symposium, Oct. 1-3, 1993. 
p.73-84 

Rogers EM, Shoemaker FF. Communication of Innovations: A Cross Cultural 
Approach, Second Edition. Free Press, New York, 1971. 

Sanders, J.H., Tedesco, F.J.: Telemedicine Bnnging Medical Care to Isolateci 
Communities, Journal of the Medical Associa~iot~ of Georgia, 1 993; 82, May 1 993. 



Sander JH, Bashshur EU,. Challenges to the Implementation of Telemedicine. 
Telemedicine Jimmal 1995; 1:2, 115-123 

Seibert DJ, Sanbom CJ. Comments on the evaluation of telemedicine programs, in 
Telemedicine: Explorations in the Use of Telecommunications in Heaith Care. Section 
by Berki. Charles Thomas Publishing. Springfield, Ill. 1975 

Solow C, Weiss RJ, Bergen BJ, Sanbom CJ. 24 hour psychiatric consultation via TV. 
Amerkm Jmimal of Psychiatry 197 1 ; 127: 1 20- 1 23. 

Statistics Canada. Census information. Ottawa: Supply and Services Canada, 1995. 

Straker N, Mostyn P, Marshall C. The use of two-way TV in bringing mental seMces 
to the imer-city. American Journal of Psychiutry 1976; 13 3 : 1202- 1205 

Sutherland R, Fulton J. Spending Smarter and Spending Less - Policies and 
Partnerships for Health care in Canada. The Health Group. Ottawa. 1994 

Television used for diagnosing patients. Psychiarric News, December 1969, p. 1 1 

Trott P. The Queensland Northem Regional Health Authority telemental health 
project . Jmmal of Telemedicine und Telecare. 1 W6;2 : supp. 1,98- 1 O3 

Walter Reed Army Medical Center and Office of the Arrny Surgeon General: Remote 
Global Telemedicine - Expenence Dunng Operation Restore Hope, 1995 

Watson, DS. Telemedicine. Medicd Jmin~ol of A~istrulia, July 17, Vol. 1 5 1. 

meeler T. In the Beginning. .. Telemedicitze and Telepsychiatry: Review of active 
telepsychiutry sites. Telemedicine Today S~imrner 1994, Vol. 2* Isme 2, p. 12-14 

Willemain TR, Mark RG. Models of remote health care systems. Biomedical 
scientific Instmment, 1 97 1,8, 9- 1 7 

Wilmer HA. Use of television monologue with adolescent psychiatric patients. 
American Jouna1ofPsychatt-y. 1970;126,12:1760-66 

Witherspoon JP, Johnstone SM, Wasem CJ. Rural Telehealth: Telemedicine, Distance 
Education and Informatics for Rural Health Care, A report of the Office of Rural 
Health Policy, Western Interstate Commission for Higher Education, Boulder 
Colorado, 1993 

Wittson CL, Dutton R A new tool in psychiatric education Mental Ho~pitals 1956; 
11 135-38 

Wlttson CL, Affiect DC, Johnson V. Two-way television in group therapy. Mental 
Ho.pials 196 1 ;2,22-23 



Wittson CL. Nebraska initiates cross-country TV-psychiatry. Ehca1ional Screen 
and Audiovisual Guide 1965; 44: 1 1 :22-23,39,45 

Wittson CL, Dutton R Interstate telecommunication. Mental Hospitais. 1967;Z: 15- 
17. 

Wittson CL, Benschoter R Two-way television: helping the medical centre reach out. 
Arne- Jarna/ of Psyckiaby 1972: 129: 624627. 

Wolf4 Schwartz EK et al. Training in Psychoanalysis in Groups Without Face-to- 
Face contact. American Jmmai of Psychotherapy 1969; 23 :488 

Wootton R. Telemedicine: a cautious welcome. BMJ 1996; 3 13 : 1 375-7 

Yellowlees PM, Kavanagh SJ. The use of Telemedicine in mental health service 
provision. A ~ s t r a i ~ a n  Psychiatry. Dec. 1 994; 2:268-270. 

Zarate CA, Weinstock L, Cukor P, Morabito C, Leahy L, Burns C and Baer L. 
Applicability of Telemedicine for Assessing Patients with Schizophrenia: Acceptance 
and Reliability. Chicai Psychiatry 1997; 58:1, p. 22-25 



APPENDICES Page 

Appendiv A Project Questionnaires 

Appendi B Telemedicine Technoiogy Chosen 

Appendi C Consent Foms 

Appendix D Budget 

Appendi E Project Schedule 



APPENDIX A - CHELD TELEPSYCHIATRY PROJECT QUESTIONNAIRES 

The data for the Child Telepsychiatry Project came fkom the questiomaires on the 

foliowing pages. 

Note - The space that would norrnally follow many of the questions (to wrïte in the 

response) has been deleted in order Save space. 

The questionnaires were delivered according to the followving schedule: 

A) The child psychiatrists will fil1 out: 

Pre-Project Questionnaire before the study begins. 

DTS (Diagnosis, Treatment and Satisfaction) Questionnaire after a face-to-face or telemedicine 

assessment. 

Technology Evaluation Questionnaire afier a teIemedicine assessrnent only. 

Post-Project Questionnaire at the end of the study after al1 the Phase 1 i n t e ~ e w s  have been completed. 

B) The parent will fiIl out: 

Parent Satisfaction Questionnaire after a face-to-face or telemedicine assessment. 

Parent Cornparison Questionnaire after the second assessment, 

C) The patient* wvili fil1 out: 

Patient Satisfaction Questionnaire after a face-to-face or tdemedici ne assessment. 

Patient Comparison Questionnaire after the second assessment, 

*Patients age 4-1 1 years completed Patient Satisfaction / Cornparison Questionnaire A. Patients age 12- 

16 years will fil1 out Patient Satisfaction / Comparison Questionnaire B. 



Date: 

Code: 

This questionnaire is to be filled out by a child psychiatrist before commencing the Child 

Telepsychiatry Project. 

Please anawer the following, 

1) Age: 

2) Sex (circIe one): 

3a) Name of medical school attended: 

3 b) Year of graduation: 

Male F e d e  

First residency 

Second residencv 

Ja) Location of residency program: 

b) Type of residency: 

C) Year of completion: 

Sa) Location of child psychiatry fellowship: 

b) Year of completion: 

6) b t i o n ( s )  and years in child psychiatry practice: 

Location: 

Years in practice: 

7)  Nwnber of years in practice before starting child psychiatry (Ieave blank if not relevant) 

a) Type of practice (e.g. generai practice / psychiatry) : 

b) Number of years: 

Please circle your answcr to the following questions. 

8) Do you own arry of the FoIlowing? 

a) a telewision? 

b) a video machine Le. VCR? 

YES 

YES 



C) a video camera? 

d) a cornputer? 

e) cornputer CD-ROM pIayer? 

YES 

E S  

YES 

9) How cornfortable are you with using electronic equipment in general? 

1. Very Cornforfable 

2. Moderately Comfortable 

3, Moderately Uncomfortable 

4. Very uncornfortable 

10) How cornfortable are you with using cornputers? 

1. Very Comfortable 

2. Moderately Comfortable 

3. Moderately Uncomfortable 

4. Vcry Uncomfortable 

11) How much e.uperience have you had with videoconferencing equipment? 

1. None 

2, Some, please descn i :  

3. Extensive, please describe: 

12) How cornfortable do you expect you d l  be using the videoconferencing equipment? 

1. Very Comfortable 

2 .Moderately Cornfortable 

3. Moderatcly Uncomfortable 

4. Very Uncomfortable 

Please circle yow answer to the following question. 

13) Compared to a face-to-face psychiatrie assesment. how effective do you think the videoconferencing 

systern wilI be? 

1. Significantly More Effective 

2. More Effective 

3. Just As Effective 

4. A Little Less Effective 

5. Signitïcantly Less Effective 



14) Kyou feel that the videoconferencing system will be more or l e s  eEéctive than a fàce to fàce assesment, 

please describe why (if you felt it wodd be the srne, please Ieave blank). 

15) What is your greatest concern with using the videoconferencing system for child psychiatrie 

assesmen ts? 

16) What do you think are the potentiai benefits to telepsychiatry? (list more if necessary) 

1. 

2. 

3. 

4. 

17) What do you think are the potentid bamers to telepsychiatry? (list more if necessary) 

1. 

2. 

3. 

4. 



DTS QUESTIONNAIRE 

Date: 

Code: 

This questionnaire is to be filled out by a child psychiatrist after a face-teface or telepsychiatq 

assessment. Pl- dictate your assessment as per normal. This shouid include the history, your 

assessrnent of the mental status of the patient, and recommended therapy. 

PART A - DIAGNOSIS 

The following questions will ask you to ctass@ the patients diagnosis according to DSM IV, e-g. AXIS 1, 

AXIS 2 etc. I f  the patient does not have any pathology for a category. pfease wvrite in N/A Le. not 

applicable. 

1) What is your AXIS 1 diagriosis e.g. Clinical syndrome? 

a) Pn'rnary Dx: 

b) Differentiai Dx 

c) Concurrent Dx: 

C 

3) How confident are you rvith your primary AXE 1 diagnosis? (please circle a star) 

Not confident at aH Ememely confident 

ba) What is your AXE 2 diagnosis? (e.g. PersonaIity / developmental disorder) 

b) Differential diagnoses @ou may write up to the)  



5) How confident are you with your AXIS 2 diagnosis? (plcase circle a star) 

O 

Not conndent at al1 

100% 

Extremely confident 

6) What is your AXIS 3 diagnosis, e.g. physid disabilities? (If none write N/A) 

7)  What is your AXIS 4 impression e.g. severîry of psychosocial stress? Please circle a number on the mie. 

8) What is your AXIS 5 impression, e.g. global assessrnent of tùnctioning? 

Please circle a number, using the GAF scale 

9) How confident are you that the equipment enabIed you to pick up on the cues that you feIt were 

important in making the diagnosis? (please circle a star) 

O 

not confident at d l  

confident 



PART B - PATIENT MANAGEMENT 

Please circle your answers to the following questions: 

10) Does this patient require another session for assessrnent 

by a child psychiatrist? 

1 la) Does this patient require follow-up with a child psychiauist? 

if YES, how won Le- 6 months, a year? 

b) Do you feel that this patient reqWres comprehensive treatment 

by a child psychiatrist? (requins speciaiist intervention) 

12) Does this patient require admission to the Janeway for treatment ? 

13) Do you think this patient can be treated in the community if 

the services are available? (e.g treated by local health care 

professional?) 

14) What treatment would you recommend? (Le. medications/dosages, other treatrnent) 

15a) Wouid you recommend any brther investigations? 

b) If YES, please list 

YES NO 

YES NO 

YES NO 

YLS NO 

YES NO 

16a) Wouid you recommend involving otlier disciplines. e.g. social work. 

YES NO 

b) EYES, please list 

17a) Would you recommend that this patient be assessed by 

another physician, e.g. non-psychiatrist? 

b) If'YES, please state the type of specialist recommendd 

YES NO 



PART C - SATISFACTION WITH THE INTERVIEW PROCESS 

Please circle your answer to the following questions, 

18) How weil do you think the interview went? 

1. Very Well 

2. Moderately Welt 

3. Moderately Poorly 

4. Very Poorly 

19) How well were you able to communkate with the patient and parent? 

1- Very Well 

2. Moderatety Well 

3. Moderately Poorly 

4. vcry Poorly 

20) How well do you think the patient and parent were able to understand you? 

1. Very Wetl 

2. Moderately Well 

3. Moderately Poorly 

4. Very Poorty 

21a) Did you have any difficulties during the interview? (Other than 

technid diffidties) 

YES NO 

b) Lf YES, please d e s c r i  

22a) Was there anything you would have liked to have change. / improved? 

b) if YES, please describe: 

YES NO 

Other comments: 



TECHNOLOGY EVALUATION QUESTIONNAIRE 

Date: 

Code: 

This questionnaire is to be completed by a child psychiatrist afier a telepsychiatq assessrnent 

Please rinswer the following questions 

la) Did you have any problems with the equipment? 

b) If YES, pIease descrïk 

2a) Did the problem interfere with your abiIity to mess the patient? 

b) If YES, please descri'be 

3) What do you think could be done to prevent this probIem in the future? 

YES NO 

YES NO 

4) Ariy other recommendations? 



POST-PROJECT QUESTIONNAIRE 

Date: 

Code: 

This questionnaire is to be filleci out by a child psychiatrist d e r  al1 assessments have ken  completed. 

Please circle the number of your answer. 

1) How cornfortable were you using the videoconferencing equipment? 

1. Very Comfortable 

2. Moderately Comfortable 

3, Moderately Uncomfortable 

4, Very Uncomfortable 

2) How easy was if for you to use the telemedicine system? 

1. Very Easy 

2, Moderately Easy 

3, Moderately Difficult 

4. Very Difficult 

3) How easy do you think it wodd be to teach other physicians how to leam liow to use videoconferencing? 

1. Very Easy 

2. Moderately Easy 

3. Moderately Difficult 

4. Very Difficult 

4) Compared to a face-to-face assessment, how effective do you tliink the videoconferencing equipment is in its 

ability to ailow you to do a psychiatrie assessment? 

1. Significantly More Effective 

2. A Little More Effective 

3. Just As Effective 

4. A Little IRSS Effective 

5. Significantly Less Effective 



5) Which mode did you prefer to conduct your interview? 

1. Face-To-Face 

2. Telemedicine Interview 

3. No Prderence 

6) Do you think videoconferencing provides art acceptable 

alternative to a face-to-face assesment, e-g. is it good eriough? 

7a) Wouid you use telemedicine to do assessments in the hture? 

b) if NO, w h t  wouid have to change for you to use it? 

8a) Are there particular psychiatric ilInesses 1 conditions that you 

feel cannot be assesseci adequateIy using telemedicine? 

b) If YES, Please describe. 

YES NO 

YES NO 

YES NO 

9) Was there arrything that you wodd have liked to have done in the teIepsychiatry interview that you codd 

not because you were not there in person? 

10) Having used telemedicine. what is your greatest concern with using videoconferencing equipment for 

child psychiatric assessrnen ts? 

I l )  Did you feel that videoconferencing equipment Iiindered you in 

anyway from making a diagnosis? Please describe: 

12) How could the telemedicine assessrnent process be improved? 

13) What do you think are the potential benefits to telepsychiatry? (Iist more if necessary) 

14) What do you think are the potential bamers to telepsycliiatry? (list more if necessary) 

YES NO 

Other Comments: 



PARENT SATISFACTION QUESTIONNAIRE 

Date: 

Code: 

This questionnaire is to be completed by the parent (or guardian). 

PART A - DEMOGRAPHICS 

PIease answer the following questions. 

Where do you live? 

2) Your child's age in years: 

3) Your child's sex (circle one): 

Qa) Has your child seen a psychiatnst in the pst? (circle one) 

b) If YES, please write in the month and year 

MALE FEMALE 

YES 



PART B - SATISFACTION WITH THE INTERVIEW PROCESS 

Pl- circle the number that represents your answer. 

6) How cornfiorfable were you were during the interview? 

1. Very Comfortable 

2. Somewhat Comfortable 

3. Somewhat Uncomfortable 

4. Very Uncomfortable 

7) How easy was it for you to talk to the psychiatrist? 

1. Very Easy 

2. Somewhat Easy 

3, Somewhat Difficult 

4. Very Difficult 

8) How easy was it for you to understand the psychiatrist? 

1. Very Easy 

2- Somewhat Easy 

3. Somewbat Difiicult 

4. Very Difficult 

9)  How easy do you think it was for your child to talk to the psychiatrist? 

1. Very Easy 

2. Somewhat Easy 

3. Somcwhat DifFicult 

4. Very DifftcuIt 

10) How ofien were you able to tell the psychiatrist everything you tvanted? 

1. Almost Always 

2. Often 

2. About Hdf The Time 

3. Infrequently 

4. Almost Never 



11) How helpfiil do you think the i n t e ~ e w  was? 

1. Very Helpful 

2, Somewhat Helpful 

3. Somewhat Unhelpful 

4. Very Unhelptul 

Other Comments: 



PARENT COMPARISON QUESTIONAlRRE 

Date: 

Code: 

This questionnaire is to be filled but by a parent (or guardian) afler both interviews have been completed. 

Please circle the number that represents your answer. 

la) Which interview did you prefer? (circle your amver) 

1. The Television Interview 

2. The Face-To-Face 

3. No Difference 

b) If you liked one i n t e ~ e w  better than the other, please describe why? 

2) Did you like one interview more than the otlier because of the 

personality of the psychiatrist? 

3) How wouid you compare the tekvision interview to the face-to-face interview? 

1. Much Better 

2. A Bit Better 

3. About The Same 

3. Not As Good 

5. Much Worse 

4) Would you prefer to sec a child psychiatrist in person? 

1. Ye3 

2. No 

3, Doesn't Matter 

Sa) Was there anything you did not like about the telwision interview? 

b) If YES, please descrii 

6a) Was there anything that you did not say or do during the television interview 

because you were not in the same room as the psychiatrist? (circle one) 

YES NO 

YES NO 

YES NO 

147 



If YES, what were you unable to slty or do 

7a) Wouid you use telemedicine again? 

b) if NO, what would have to change for you to use it again? 

8) If you hed a long distance Corn St, John's, would 

you prefer to have a televition interview instead of traveling 

into St. John's to see a doctor? 

9) Do you think telemedicine should be paid for by the government? 

YES NO 

YES NO 



PATIENT SATISFACIlON QUESTIONNAIRE A 

Date: 

Code: 

This questionnaire is to be hlled out by chikiren ages 4-12, a e r  either a face-to-face or telepsychiatry 

interview. The t.esearch assistant will ask the questions. 

1) How old is the child?: 

2) Male or Fernale: M/F 

3) Did you like taiking to the doctor? 

YES NO 

4) Could you understand the doctor? 

Sa) Did you have any problems talking to the doctor? 

b) if YES, pIease describe 

YES NO 

YES NO 

Other comments: 



PATIENT CONPARISON QUESTIONNAIRE A 

Date: 

Code: 

This qyestionnaire is to be filled out by a patient ages 4- 12 aRer both i n t e ~ e w s  have ken complet&. The 

research assistant will ask the questions- 

PIease answer the questions. 

1) Did you like using the television to taik to the doctor? 

2) Which interview did you Iike better: 

1. The One Done By Television 

2. The One Where The Doctor Was In The Same Room 

3. Liked Both The Same 

3) If you had to see the doctor again, would you like to see Iiim / her: 

1) On Television 

2) In Pcrson 

3) Does Not Matter 

YES NO 

Other Comments: 



PATIENT SATISFACTION QUESTIONNAIRE B 

Date: 

Code: 

This questionnaire is to be fillecl out by a patient ages L2-16, afier either a face-to-face or a telepsychiatry 

interview. The research assistant wiI1 ask the questions. 

1) What is your age? (please pnnt your answer): 

2) What is your se..? (please circle one) 

3) How cornfortable were you were during the interview? (circle a number) 

1. Very Comfortable 

2, Somewhat Comfortable 

3. Somewhat Uncomfortable 

4. Very Uncomfortable 

4) How e a q  was it for you to talk to the psycliiatrist? 

I, Very Easy 

2. Somewhat Easy 

3. Somewhat DiCficuIt 

4. Very Difficult 

5) How easy was it for you to understand the psycliiatrist? 

1. Very Easy 

2. Somewhat Easy 

3. Somewhat Difficult 

4. Very Difficult 

6 ) How often do you think the psychiatrist wvas able to understand you? 

1. Almost AIways 

2, Often 

2. About Half The Time 

3. Infrequently 

4. Almost Never 

MALE FEMALE 



7) How helpfiil do you think the i n t e ~ e w  was? 

1. Very Helpful 

2. Somewhat Helpful 

3. Somewhat Unhelpful 

4. Very Unhelpful 

Other Comments: (Le. chïld's perception of the equipment, etc.) 



PATIENT COMPARISON QIJESTIONNAIRE B 

Date: 

Code: 

This questionnaire is to be filled out by patients age 12- 16 years, after both i n t e ~ e w s  have been 

completed. The research assistant will ask the questions. 

Please circle the number that represents your answer. 

1) How much did you like using the television to talk to the psychiatrid? 

1- Very Much 

2. Somewhat 

3. Not Very Much 

4. Very Little 

2a) Which interview did you Iike better? 

1. The Television Interview 

2. The Face-To-Face Interview 

3. No Difference 

b) ifyou liked one i n t e ~ e w  more than the otlicr. please describe wliy? 

3a) Would you use the television system again? 

b) if NO, what wodd have to change for you to use it? 

4a) Was there anything that you could not say or do because o u  

had to use the television system? 

b) if YES, please describe what you couid not say or do: 

5) How wodd you compare the television interview to the face-to-face interview? 

1. Much better 

2. A Bit Better 

3. About The Same 

4. A Bit Worse 

5. Much Worse 

YES NO 



6) Would you prefer to see a child psychiatrist in person? 

1, Ys 

2, No 

3. Doesn't Mattet 

ta )  Was there anything you did not fike about the television interview? 

b) If YES, please âescrik: 

8) If you Iived a long distance from St. John's, would 

you prefer to have a tekvision i n t e ~ e w  instead of traveling 

into St. John's to see a doctor? 

YES NO 

YES NO 

Other Comments: (Le. child's perception of the equipment. etc.) 



APPENDIX B - Telemedicine Technotogy Chosen 

The equipment chosen was a portable PC-based videoconferencing unit. The 

telecommunications link chosen was six digital telephone lines (336 kbps). The 

reasons for choosing these technologies were: 

The Iiterature and intuitive reasoning supported the need for interactive audiovisual 
communication for psychiatnc assessments. 

PC-based technology could provide interactive audiovisual communication at a lower 
cost than dedicated room-based videoconferencing systems. 

There was no room at the Janeway hospital that could be dedicated solely for 
videoconferencing therefore the equipment had to be portable. 

Because of the telecommunications infrastructure in the province, if the project was 
going to link another site outside of St. John's, it was necessary to go from ISDN lines 
to switched-56 lines. 

A bandwidth of six digital lines was decided upon as this was consistent with the 
literature. It was felt that it would be prudent to err on the side of higher quality, even 
though it was more expensive. If needed, this bandwidth could be reduced in the 
fùture. 

Technologv chosen 

The initial survey revealed that a variety of telemedicine technologies were 

being used to conduct telemedicine activities. The telemedicine technology has been 

divided into two parts, 1) end unit technology and, 2) the telecommunications link. 

Each part will be discussed separately. The end unit technology is the hardware / 

software / peripherals used by the user to capture, send, receive and Mew the 

information. The telecommunications link is the medium the information is transmitted 

over, e.g. telephone lines. The telecommunications Iink can be further categorized. 



End Unit Technology 

End unit technologies include: the simple telephone, picturephones, persona1 

cornputers (running a variety of different software programs), videoconferencing 

systems, speciaiized teleradiology workstations (based on a computer or server), 

speciatized telepathology workstations, and a variety of peripheral devices (e.g. ENT 

scopes, electronic stethoscope, document camera). Videoconferencing systems and 

PCs will be described in detail, as a PC-based videoconferencing system was chosen 

for the study. 

Videoconferencing systems allow individuals in different locations to see and 

talk to each other in real time. This has many benefits, e-g. individuals no longer have 

to travel in order to meet and this saves time and money. This has resulted in 

videoconferencing becoming increasingly popular especially among the corporate 

sector. Health care professionals recognized the potential of videoconferencing 

technology in medicine and in the late 1980's and early 903, a number of sites began 

to investigate using videoconferencing systerns for clinical consultations. (Note - 

interactive television systems had been used much earlier but were based on analog 

technology). Dedicated room-based videoconferencing systems are expensive, 

approximately $60,000 - 100,000 per site. Diagnostic teleradiology systems adhenng 

to the Amencan Radiology Associations standards are even more expensive, due to 

the need to display very high resolution images (e-g. 2000 x 2000 pixels x 10 bit grey 

scale for a chest x-ray) and transfer large amounts of information. In 1995, the first 

PC-based videoconferencing systerns mnning over digital telephone lines became 



commercially available. They were much less expensive than the room based systems, 

(approximately $30,000 - 40,000 1 site), were portable, and had simiiar audio and 

video quality (when mnning at 1/4 Tl). As costs fdl and the telecommunications 

infiastructure expands, PC-based videoconferencing systems will eventualiy allow 

desktop videoconferencing to become the nom. 

Telecommunications Link 

There are many different ways to link individuals located in different locations 

together using telecommunications technology. Telecommunications link can be 

described in a number of ways: a) type of link, e.g. medium, b) bandwidth, c) anaiog 

versus digital, d) dedicated vs. dial-up, e) synchronous (live) versus non-synchronous 

(store and forward), f) site to site vs. muiti-point. Each of these categones will be 

described. 

A) Medium 

There are many types of telecommunications medium including telephone lines 

(twisted pair), fiber optic cable, coaxial cable, Ethemet, radiowave (including: 

rnicrowave, cellular, satellite). 

B) Bandwidth 

Bandwidth can be likened to a pipe. The larger the bandwidth, the larger the 



pipe. Analog systerns measure bandwidth in Hz (cycles per second), while digital 

systems measure bandwidth by the amount of information sent in one second, kbps 

(kilobits per second). 

C) Analog versus digital 

Histoncally al1 telephone Iines were designed to and carrïed analog 

information, e-g. voice. Most telephone networks in urban centres however have been 

upgraded to provide digital services. The advantages of converting information to a 

digital signal before transmitting is: 1) it does not degrade as easily, e.g. audio sounds 

clearer, 2) any type of information (sounds, data, still image, video) cm be converted 

to digital form and sent over the same line sirnultaneously and 3) it can be compressed 

so that the signal takes up less bandwidth or less "pipe space". The most common 

types of digital telephone lines are ISDN (integrated services digital network) and 

switched-56. Both are ideal for transmitting digital information. The difference 

between ISDN and switched-56 is that one ISDN channe1 has a bandwidth of 64 kbps, 

whereas a switched-56 line has 56 kbps. Another benefit of digital telephone lines is 

that they can be added together to create larger bandwidths. For example, six ISDN 

charnels could be added together to create a useable bandwidth of 384 kbps. This is 

also cdled !A Tl. Adding Iines together requires additional equipment, e.g. inverse 

multiplexor (or immux). The inverse multiplexor is required at both ends and simply 

divides the outgoing signal into the required number of Iines or bnngs together al1 the 

incorning lines. 



The literature indicates that most active telepsychiatry sites used 

telecommunications bandwidths ranging fiom 256 - 384 kbps (Allen et al, 1994) 

@rom, 1995). However, ment studies have provided evidence to support the use of 

lower bandwidths, e.g. 128 kbps for some mental health disorders in adults (Zarate et 

al., 1997). For difncult psychiatrie cases, e.g. for schizophrenic patients that have 

movement disorders or for patients (e.g. children) that move around a lot during an 

interview, higher bandwidths ,e.g. 1/4 Tl, are recornmended. 

Televhone Iines used as an examde 

Telephone lines will be used as an exarnple since they were the medium chosen 

for the study. Al1 telephone lines are not the same. The type of telephone lines used 

by moa people are called POTS (plain old telephone service). Physically these 

telephone lines are made of twisted pair copper wires. POTS Iines were origindly 

designed to carry analog information, e.g. voice, however they can also be used to 

transmit digital information. For example, digital information is transmitted when you 

use a modem to link your cornputer to the Intemet. The problem with POTS lines is 

that they have a small bandwidth. The information is sent and received slowly. Most 

modems in mid-1997 were capable of transmission speeds of 19.2 - 32 kbps. Even 

these speeds are usually not reached because of traffic or noise on the Iine. Although 

it is possible to use modem-linked cornputers for interactive audiovisual 

communication, the video and sound quality was is poor, (e.g. small picture size, low 

resolution and refreshed slowly) and therefore unacceptable for consultative purposes. 



D) Dia1 up versus dedicated lines 

Another characteristic of a telecornmunications link is whether it is diai-up or 

dedicated. Did-up means that you dia1 a specific number(s) when you want to use the 

h e  and you only pay for the line when you use it. Dedicated means that only select 

sites are on the network and consequently these are the only sites that can 

communkate with each other. With dedicated lines you do not have to dial a number 

however the network operator needs to be informed which sites on the network want 

to be linked together and when. Each site pays a set rate to be part of the network and 

pays even ifthey do not use the network. The major advantage of a dedicated 

network is that the cost is spread out over a number of users, and if the network is 

used a lot it is probably less expensive than paying for multiply dial-up calls. Most 

telemedicine programs use dial-up services or are moving to them. An analogy is that 

dedicated networks are like railroads and only specific sites have access. Dial-up 

services are like tmcks that can move frorn any site to another as needed. 

E) Synchronous versus non-synchronous 

Telecommunications links can be synchronous (also called "live" or "real- 

tirne") or asynchronous (also cal1 ed "store-and-forward" or "O ff-line"). S ync hronous 

links ailow you to interact like you would in a face to face situation; it is possible to 

immediately respond to the person, e.g. interrupt if you want. Asynchronous links do 

not let you interact in real-time, there is always a delay between when the information 



sent and the response. The length of the delay can Vary. The best example of 

asynchronous transmission is email. If you send an email message to a tnend, it may 

be a day or more before you get a response. However, if your fiiend is on their 

cornputer the same time that you are, they may respond to your message in a few 

seconds. In either case, there is a delay. Obviously, the shorter the delay the more it 

becomes Iike a synchronous or "real-time*' link. 

F) Point-to-point versus multi-point 

The finai characteristic of a teIecommunications link is whether it allows you to 

connect two sites together (point-to-point) or multiple sites at the same time (rnulti- 

point). Multi-point links are becoming increasingly popular. To have a multi-point 

videoconference, al1 sites need to be connected on a videobndge. Most video bridges 

are voice activated so that whoever is talking is the person who seen and heard by 

everyone else. At the present time. there is a lirnit to the number of sites that can be 

comected together due to technical and logistical problems. 

Another type of communications link that more and more people are using is a 

LAN (local area network). Usually a LAN is an Ethemet based network. Ethemet 

uses a speciai type of cable and protocols that facilitates approximately 10 Mbps 

communication rate. When multiple users are on the link, the transmission rate slows 

down. 



APPENDIX C - CONSENT FORMS 

Faculty of Medicine 

Mernoriai University of Newfoundland 

St. John's, M o u n d l a n d  AIB 3V6 

CONSENT TO PARTICIPATE IN BIO-MEDICAL RESEARCH 

TITLE: Child Telepsychiatry Project 

PRINCIPAL iNVESTIGATOR(S): Drs. Rod Elford, Max House 

SPONSOR: Not applicable 

You and your child (or ward) have been asked to participate in a research 

study. Participation in this study is entirely voluntary. You rnay decide not to 

participate or may withdraw from the study at any time without afFecting your normal 

treatment . 

The investigators will maintain confidentiality of information conceming your 

participation. If at any time during the study you have any problems or questions. you 

can contact the person narned at the end of this form. 

Purpose of the Study 

The purpose oftbis study is to compare if an i n t e ~ e w  done by a child 

psychiatrist using telemedicine is as good as an i n t e ~ e w  done in person e.g. face-to- 

face. The telemedicine systern in this project will allow you to see and talk to a 

psychiatrist over a television and he/she will be able to see and talk to you. 



Specifically, it will link a child psychiatrist in one room at the Janeway Child Heaith 

Centre to you and your child who are located in a different room. The electronic 

connection between you and the psychiatnst is completely confidentid i.e. no one else 

can tap into it. 

Ifyou agree to participate in this study, you and your child will be inte~ewed 

by the child psychiatrkt using the telemedicine system i.e. over the television, on the 

first day. The next day, you and your child will be inte~ewed by a different child 

psychiatrist in the normal way Le. face-to-face. M e r  each interview, you will be 

asked to Ml out questionnaires so we cm get your impressions about the interviews. 

Halfof the participants will have a face-to-face i n t e ~ e w  first and the television 

interview second, whereas the other half of the participants will have the interviews in 

the reverse order. 

The only inconvenience to you and your child, is that you will have two 

in t e~ews  instead of one. Each i n t e ~ e w  is approximately two hours long so it means 

you d have to commit two extra hours of your time. Also, you will have to 

complete a questionnaire after each interview. The time needed to do this is 

approximately 15 minutes for each questionnaire. Any extra expenses you have 

because of your involvement in the study e-g. bus / taxi fare, babysitting, will be 

reimbursed at a reasonable rate. 

Alternative Treatments 

Ifyou decide not to participate in this study, your child will be assessed and 

treated in the normal manner i.e. face-to-face. Deciding not to participate in the study 

will have no negative consequences on the standard of care your child will receives. 

Your signature on this form indicates that you have understood to your 

satisfaction the information regarding your participation in the research project and 



agree to participate as a subject. In no way does this waive your legal nghts nor 

release the investigators, sponsors, or involved institutions fiom their legal and 

professional responsibilities. 

1, , the undersigned, agree to my participation and the 

participation of (my child, ward, relative) in the research 

study described. 

My questions have been answered and 1 understand what is involved in the study. 1 

realize that participation is voluntary and that there is no guarantee that 1 will benefit 

fiom my involvement. 1 acknowledge that a copy of this consent form has been given 

to me, 

(Signature of Participant) 

If Appropriate: 

(Signature of Minor Participant) (Age ) 

To be signed by investigator: 

To the best ofmy ability 1 have fully explained to the subject the nature of this 

research study. 1 have invited questions and provided answers. I believe that the 

subject understands the implications and voluntary nature of the study. 

(Signature of Investigator / research assistant) @a@ 

If you have any questions please contact the following person: 

Narne Phone Number 

164 



APPENDIX D - CHILD TELEPSYCEIATRY PROJECT BUDGET 

Description 

Telemedicine equipment (lease) 

Equipment installation and maintenance 

Secretarial t h e  and office supplies 

Administrative costs 

Reimbursement of patient expenses 

Part-tirne research assistant (4 months) 

cont ingency 

Projected Actual 

Total 38 O00 36 546 

Projected budget for Phase 1 
Amal  cost of Phase 1 
Surplus (Carry over to Phase 2) 



APPENDIX E - PROJECT SCHEDULE 

Month Descri~tion o f  tasks 

lune. - Aug. '96 

Sept. - Dec. '96 

Dec. '96 - Jan. '97 

Feb. '97 - July '97 

Preliminary set-up phase 

In-hospital testing (data 

collection - 4 months)* 

Data analysis 

Write-up 

*The first consultation took place on September 16, 1996 and the last consultation on 

December 12, 1996. 
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