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ABSTRACT

Background

Video-consultation (vc) is a specialized type of tele-
medicine that uses technology to provide real-time 
visual and audio patient assessment at a distance. In 
the present review, we set out to evaluate whether 
vc is feasible for the assessment, monitoring, and 
management of oncology patients.

Methods

A search strategy designed to capture studies that 
addressed the use of telemedicine to deliver can-
cer care identified relevant articles in the medline 
(1966 to September 2008) and PubMed (to 2008) 
databases. Articles were included if they described 
studies incorporating

● video-conferencing between patient and provider 
for assessment or monitoring,

● physicians or nurses as the care providers,
● cancer patients,
● consultation in real-time, and
● reporting of 1 or more outcomes.

Results

Of the more than three hundred articles retrieved, 
nineteen articles describing 15 unique patient popu-
lations involving 709 patients were inclusded in the 
analysis. No randomized trials were located. Eight 
studies included a control group; seven involved a 
case series. The most commonly reported outcomes 
were patient satisfaction (ten studies), cost to perform 
consultation (six studies), patient preference for vc 
compared with in-person consultation (five studies), 
provider satisfaction (four studies), and provider con-
venience (four studies). Of these outcomes, satisfac-
tion on the part of patients and physicians has been 
positive overall, total costs were comparable to or less 
than those for in-person consultations, and patients 

valued having vc as an option for consultation. Out-
comes evaluating the effect on clinical care were 
infrequently reported.

Conclusions

While there is evidence to suggest that vc is both feasi-
ble and effective for use in the clinical care of oncology 
patients, studies are generally small and methodologi-
cally weak, with limited power of inference.
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1. INTRODUCTION

Telemedicine (tm) is the use of telecommunications 
and information technologies to share and maintain 
patient health information and to provide clinical 
care and health education to patients and profession-
als when distance separates the participants 1. More 
simply, tm involves the practice of medicine at a 
distance 2, and tele-oncology is therefore the delivery 
of oncology services from a distance 3.

Several authors have described the development 
and evaluation of tm applications in oncology for 
the purpose of enabling health professionals to share 
knowledge, opinions, and experiences 3–13. These 
technologies often take the form of electronic patient 
records, multidisciplinary meetings, sharing of test 
results (radiology, pathology analyses), and treatment 
planning (radiotherapy, chemotherapy) to improve 
patient care.

Video consultation (vc) is a specialized form of tm 
that uses technology to provide real-time visual and 
audio patient assessment. Originally, vc was developed 
to connect physicians with patients located isolated in 
areas in which climatic or geographic conditions render 
provider or patient transportation difficult and costly 14, 
resulting in inequalities in patient care 15. Oncologic care 
is no exception, because medical expertise is generally 
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concentrated in urban tertiary centres whose distance 
may impede access to quality care 16. Telemedicine may 
be useful to bridge this gap, but the heavy psychosocial 
burden inherent in oncologic disease may limit the ap-
plication of tm 17.

The use of vc to aid in the provision of cancer care 
for primarily medical (viz. psychosocial) management 
was first described by Allen and Hayes in Kansas in 
1994 18. Their system demonstrated the feasibility of 
linking oncologists from the University of Kansas 
Medical Center (kumc) with patients in rural commu-
nity hospitals. In addition to tm services, oncologists 
from the kumc periodically conduct in-person out-
reach clinics. The group attributes their successes to 
the combined approach of tm and outreach clinics and 
to effective collaboration between participating health 
care professionals, including nurses, administrative 
personnel, and technical support staff. The successes 
of the program have spawned many additional groups 
that use vc to extend specialized oncologic care to 
patients. Still, although vc has been used in patient 
care for more than 40 years 19 and in cancer care for 
15 years, formal evaluation is sparse.

There are a number of potential barriers to the 
widespread use of vc in cancer care. The cost of 
implementing and operating a vc system obviously 
must be considered. Even in environments in which 
vc systems are part of the infrastructure, the efficacy 
of interpersonal communication through tm and the 
inability of the provider to directly conduct a physical 
examination represent potential barriers.

We conducted a systematic review to address 
the question of whether vc is efficacious for the as-
sessment, monitoring, and management of oncology 
patients. Specifically, we focused on evidence evalu-
ating the use of telemedicine systems as a real-time 
link between providers and patients for the purpose 
of clinical consultation.

2. METHODS

2.1 Search Strategy

Using mesh terms including “telemedicine” and 
“oncology care” (Table i), we searched the medline 
(1966 to 2008) and PubMed (to 2008) databases for 
relevant articles (last searched in September 2008). 
No language restrictions were imposed.

2.2 Inclusion Criteria

The objective of the review was to examine the ef-
ficacy of vc in providing a real-time link between 
patient and provider for the purpose of providing 
a clinical assessment. The inclusion criteria for the 
literature search reflected that objective:

● Video consultation between patient and provider 
was conducted for assessment or monitoring.

● The physicians or nurses were directly involved 
in the patient’s treatment.

● Patients with a suspected or diagnosed neoplasm 
were involved.

● The patient was present at a point of care, and the 
consultation took place in real time.

● At least 1 objective oncology-specific provider 
performance or outcome, patient outcome, or 
societal or system outcome was reported.

Given the relative paucity of studies in the litera-
ture, all design types, including case series, controlled 
studies, controlled trials, and reviews were included.

2.3 Method of Review

All references were screened CK. Data were extracted 
by CK, and checked for accuracy by RW. Any discrepan-
cies were resolved by consensus. Relevant data on the 
quality and results of the studies were summarized in 
the results. Because of significant heterogeneity across 
trial designs, no quantitative analyses were performed. 
Outcomes were grouped into those addressing patient 
and provider satisfaction, effect on clinical outcomes, 
cost, and convenience (for patient and provider alike).

table i Search strategy

Step Search term

  1 telemedicine.mp. [mp=title, original title, abstract, name 
of substance word, subject heading word]

  2 Telecommunication.mp. [mp=title, original title, 
abstract, name of substance word, subject heading word]

  3 Teleconferencing.mp. [mp=title, original title, abstract, 
name of substance word, subject heading word]

  4 Teleconsultation.mp. [mp=title, original title, abstract, 
name of substance word, subject heading word]

  5 Videoconferencing.mp. [mp=title, original title, abstract, 
name of substance word, subject heading word]

  6 Videoconsultation.mp. [mp=title, original title, abstract, 
name of substance word, subject heading word]

  7 Remote Consultation.mp. [mp=title, original title, 
abstract, name of substance word, subject heading word]

  8 Rural Consultation.mp. [mp=title, original title, abstract, 
name of substance word, subject heading word]

  9 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8
10 oncology.mp. [mp=title, original title, abstract, name of 

substance word, subject heading word]
11 cancer.mp. [mp=title, original title, abstract, name of 

substance word, subject heading word]
12 neoplasm.mp. [mp=title, original title, abstract, name of 

substance word, subject heading word]
13 (tumor or tumour).mp. [mp=title, original title, abstract, 

name of substance word, subject heading word]
14 10 or 11 or 12 or 13
15 9 and 14
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3. RESULTS

More than three hundred articles were identified. Most 
of the literature focused on descriptions of non-vc tm 
technologies—for example, asynchronous transmis-
sion of patient data and test results, development 
of electronic medical record systems, and tm-aided 
education. When vc was the modality used in the ar-
ticle, the focus was generally on interprofessional col-
laboration (that is, multidisciplinary team meetings), 
either to obtain a second opinion or to facilitate patient 
management in the case of multiple providers.

Nineteen articles met the eligibility criteria. These 
articles described 15 unique patient populations involv-
ing 709 study (vc) patients and 346 control (in-person) 
patients. A single small randomized controlled trial 
was identified. In addition, seven non-randomized 
trials with a control group (the study patients served 
as personal controls in two of those populations) and 
seven case series were identified (Table ii).

The clinical conditions involved were general 
oncology (medical) consultation 10,17,21,23,29,31–33, 
hospice (palliative) consultation 25,34, genetics 
counselling 27,30, case conference with patient in at-
tendance 11, nursing follow-up 20, and dermatology 
assessment for suspected skin cancer 24. The care 
providers were medical oncologists 10,17,21,23,29,31–33, 
nurses 20,27,30,34, otolaryngology surgeons 11, palliative 
care physicians 25, and dermatologists 24.

3.1 Patient Satisfaction

The outcome most commonly reported was patient 
satisfaction with the consultation, which was reported 
in 10 of 15 10,17,18,20–22,27–32 patient populations. No 
validated satisfaction scales were use in these stud-
ies. Table iii summarizes the tools used to measure 
satisfaction and the corresponding outcomes. One 
study used a visual analog scale 32, and one used a 
yes/no response 29. For their studies, the remaining 
investigators created and assembled a series of ques-
tions created based on face validity.

Satisfaction focused on a variety of domains. The 
most frequently cited were convenience and reduced 
travel time and costs 18,20,22; reduced wait time for the 
appointment and consultation, and enhanced access 
to care 17,20,31; perceived ability to communicate ef-
fectively with the care provider 10,27; and overall ease 
of use and quality of the picture and sound 17. In two 
studies 27,30, patients reported that they felt they were 
listened to and understood by their care provider.

Disadvantages articulated by patients about the 
use of vc include nervousness about the use of new 
technology, difficulty (or reluctance) to communicate 
with providers using television-based systems 18,22, 
and the experience of emotional distance between 
patients and providers 27.

Overall, patients seen by vc wanted to continue to 
receive these services in the future 17,21,29,31. Of all the 

study groups in which patients were given the choice 
between a vc and an in-person consultation, most pa-
tients in each group preferred a vc 18,20,28,29,32. Other 
studies identified other qualifiers, such as having the 
option of an in-person consultation if needed 31.

3.2 Clinical Impact Outcomes

Outcomes evaluating impact on clinical care were 
reported in seven studies 10,17,20,24,27,30,32. Table iv 
summarizes the tools used to measure the clinical 
effects of vc and the corresponding outcomes.

Studies suggested that clinical care was not com-
promised with the use of vc. Three studies showed 
that vc can effectively reduce the psychopathologic 
correlates of the disease, including anxiety and de-
pression, with the magnitude of improvement being 
comparable to that with traditional in-person consulta-
tions 17,27,30. In another study, vc was used effectively 
to teach patients to change their ostomy pouch inde-
pendently, with a positive effect on maintenance of 
independence and function 30. In one study, vc was 
used to provide an opinion about whether a suspicious 
lesion should be biopsied. The vc opinions were com-
pared with the decisions made when the same patients 
were seen in person by a different provider. High 
concordance between the decisions was observed 24. 
Similarly, patients were equally likely to receive che-
motherapy regardless of whether they were seen by vc 
or in person 10. Finally, the number and frequency of 
follow-up visits was not affected by the modality (vc 
or in-person) of the consultation 20. Overall, patients 
were able to receive and comprehend the information 
discussed during a vc, including knowledge about 
their disease state 27,30,32 and information pertaining 
to prognosis and treatment options 32.

3.3 Provider Perspectives

Outcomes evaluating provider perspectives were re-
ported in seven studies 10,21,26,28–30,34. When the effects 
of vc on completing specific functions were evaluated, 
providers reported no compromise in their ability to 
review laboratory, radiology, or other test results, to 
elicit a history, to perform an adequate physical exam 
(with the help of a surrogate), and to communicate 
effectively and with compassion with patients 21. 
Providers believed that vc did not impair their ability 
to make an informed treatment decision and to decide 
on a management plan 29. When compared with seeing 
patients in person, providers using vc reported a simi-
larly high degrees of confidence in making a diagnosis 
and deciding on a treatment plan 21.

Active consultation time did not differ markedly 
between vc and in-person visits 21,28, but time was 
saved for the provider to reach the patient 34, leading 
to shorter overall consultation time. The increased 
efficiency of care that resulted was reflected in an 
increased number of patients seen each day and an 
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increased percentage of the day that providers spent 
seeing patients 26.

Provider satisfaction was evaluated from different 
perspectives. It was favourably evaluated for both 
the technical performance and the communication 
aspects of the consultation 21, which were comparable 
with evaluations for in-person consultations 10. In one 
study, providers reported no significant difference 
between vcs and in-person consultations 29. Less 
than optimal satisfaction was reported because of 
suboptimal ability to observe non-verbal behaviour 
of patients and an inability to physically examine 
patients 30. In two studies, when asked whether they 
would be willing subsequently to use vc for patient 
assessment and monitoring, providers expressed 
interest in doing so 21,29.

3.4 Additional Outcomes

Additional outcomes that have been explored in 
groups employing vc in oncologic care include the 
total cost, from a systems perspective, to perform 
the consultation 11,20,23,25,32,33 and the frequency and 
consequences of technology failures during the con-
sultation 29,34.

Six studies undertook an economic evaluation. 
The overall conclusion was that total costs were 
comparable to or less than those for in-person con-
sultations. In the earlier stages of implementing a vc 
system, set-up costs (such as equipment costs and 
training) can be substantial, but the overall costs to 
the health care system are generally still equal to 23 
or lower than 11 the costs associated with having the 
caregiver meet the patient in person for a consultation. 
Over time and as vc systems are used more frequently, 
operating costs can be reduced by as much as half or 
more 33. When compared with having a nurse travel 
to the patient for supportive care, the cost savings 
associated with the use of vc can be even more sig-
nificant 20,25. Cost savings are particularly pronounced 
when in-person consultation necessitated patient 
transfer by ambulance 32.

When technology issues were evaluated, in-
stances of dropped, interrupted, or failed calls were 
observed 29,34. In general, the video link was easy to 
establish, and technology problems such as voice 
echo, poor image, loss of sound, and asynchrony of 
voice and sound were rarely seen or transient when 
they occurred 29. Radiology images were also consid-
ered to be of adequate quality 29.

4. DISCUSSION

The present systematic review is the first focused 
specifically on the use of vc in the diverse circum-
stances to which it has been applied in cancer care. 
The evidence supports the feasibility of vc in the 
assessment, monitoring, and management of oncol-
ogy patients.

Currell et al. 35 reviewed seven vc trials involving 
more than 800 people from non-oncology populations. 
They found that no study showed a detrimental ef-
fect of vc, but also that no study showed unequivo-
cal benefits. None of the studies reviewed by those 
authors included a formal economic analysis, but the 
technological aspects of vc were shown to be reliable, 
and vc was observed to be well accepted by patients. 
Our review included fifteen unique groups that used 
clinical vc, suggesting that patients and caregivers 
alike were satisfied with its use, that selected clinical 
outcomes were not compromised, and that economy 
of time and costs can possibly be realized depending 
on the evaluation perspectives.

Methodologic limitations in the quality of the 
existing evidence—and hence the associated power 
of inference—are significant. The results were sup-
portive, and multiple aspects of care were assessed, 
but the sample sizes were small, usually lacking in 
appropriately matched controls, and (when a control 
group was present) lacking in appropriate randomiza-
tion, except for one underpowered trial. Neverthe-
less, the present review is the most comprehensive 
regarding the advantages and disadvantages of vc 
use in clinical oncology. Where previous work has 
identified potential weaknesses in vc technology, 
further investigation should assess the effects of those 
weaknesses on perceived care (from the perspective 
of patient and provider alike) and on clinical out-
comes. By summarizing key outcomes of interest that 
have been reported by investigators in this area, our 
review provides a good point of reference for future 
study designs.

For future trials, the need to use validated out-
come assessment tools cannot be overstated. This 
need is best illustrated in the reporting of patient sat-
isfaction. In all but one instance in which satisfaction 
was measured using a visual analog scale 32, investiga-
tors created and compiled a series of non-validated 
questions that they felt reflected the components 
of satisfaction. Similar weaknesses were observed 
in non-oncology studies 36–43. Although vc-specific 
patient satisfaction tools are lacking, existing patient 
satisfaction tools 44–46 can be adapted and validated 
in the tm setting to facilitate assessment. Arguably, 
effect on clinical outcome should be an integral part, 
if not the primary outcome, for an evaluation of vc, 
and yet this parameter is infrequently addressed. The 
frequency with which patients refuse to participate in 
vc and the instances in which vc fails to permit con-
sultation were rarely reported 29,34; addressing those 
outcomes in subsequent work would be warranted.

What kinds of clinical conditions are suitable 
for vc?

As identified in our review, the clinical condi-
tions addressed so far are diverse, ranging from the 
more traditional general oncology consultation to 
hospice consultation. Circumstances in which patient 
hearing, vision, or cognition is impaired may be less 
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ideal for vc. A strong history and objective diagnos-
tic reports can readily be communicated in a vc, but 
circumstances in which a physical examination is 
critical to successful assessment may be less suited to 
the technique. In some cases, this limitation has been 
supplemented by specialized tools (such as electronic 
stethoscopes); in others, collaboration and confidence 
in the assessment by someone qualified to perform 
and report the relevant findings of distant patients is 
likely a critical component of vc success.

An important aspect of future work in the evalu-
ation of vc is an appropriate analysis framework. 
Specifically, the framework may be use of vc as a 
strategy to facilitate communication between patient 
and provider, where the intervention is the provision 
of care facilitated by vc where necessary (as opposed 
to individual vc encounters). The outcomes of interest 
would then also include effect on access and overall 
quality of care.

Improved access is the product of several factors, 
including issues of distance and logistics such as pa-
tient mobility—factors that may be so restrictive as to 
preclude access to care altogether. The reduced time 
spent by patients in attending the consultation, the 
reduced costs, and the ability to have local family and 
supporters attend the consultation 10 may also increase 
the likelihood that patients will seek care when it is 
needed. So far, no work has directly measured the effect 
that the opportunity to receive care by vc has had on 
the willingness of patients to seek care, and whether, in 
some instances, continuity of care could be enhanced 
if vc were available. It is clear, however, that patients 
appreciate having the option to see their physician in 
person periodically 31, with potential improvement in 
efficiency for patient and provider alike.

5. CONCLUSIONS

In cancer care, vc has been adapted to diverse cir-
cumstances. There is evidence to suggest that vc 
is both feasible and effective for the assessment, 
monitoring, and management of oncology patients, 
but the relevant studies are generally small and meth-
odologically weak, with limited power of inference. 
Future studies should incorporate multidimensional 
outcomes including effects on accessibility of care 
and clinical outcomes, supplemented by level of 
satisfaction, convenience, and cost-effectiveness 
to guide the optimal strategy to incorporate vc into 
clinical practice.
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