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SUMMARY
We conducted a systematic review of video communication in home care to provide insight
into the ratio between the costs and financial benefits (i.e. cost savings). Four databases
(PUBMED, EMBASE, COCHRANE LIBRARY, CINAHL) were searched for studies on
video communication for patients living at home (up to December 2009). Studies were only
included when data about the costs of video communication as well as the financial benefits
were presented. The methodological quality of the included studies was assessed. Nine studies,
mainly conducted in the US, met the inclusion criteria. The methodological quality was poor,
except for one study. Most studies (8 of the 9) did not demonstrate that the financial benefits
were significantly greater than the costs of video communication. One study – the only one
with a high methodological quality – found that costs for patients who received video
communication were higher than for patients who received traditional care. The review found
no evidence that the cost of implementing video communication in home care was lower than
the resulting financial benefits. More methodologically well conducted research is needed.
INTRODUCTION .
Video communication is a promising new health-care tool.
Several studies have shown that elderly and chronically ill patients may feel safer and may live
independently for longer when they have a connection to a video communication system.1–3 In addition, the
rapidly rising costs of health care in our ageing population necessitate a search for such innovations that are
expected to be costeffective.
4–7
Until now, video communication has often been delivered as a supplement to usual care. But in time,
traditional home care may partly be replaced by care delivered by video communication, which may be
costeffective.
Recently Wade et al.4 conducted a systematic review of cost-effectiveness studies of telehealth services
using video communication for direct patient care. The review found that 22 of the 36 articles (61%)
concluded that delivery of telehealth services by video communication was less costly than the nontelehealth alternative, while the other studies found greater costs or mixed results. Wade et al. concluded
that video communication was cost-effective for home care. However, they based their conclusions mainly
on study authors’ general statements, rather than on the results presented in the studies, and this may have
biased the review’s conclusions.
The questions addressed in the present review were:
(1) What research has already been conducted on the ratio between the costs and financial benefits of
video communication in the care of independently living patients?
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(2) Does the research show that video communication results in reduced costs and increased financial
benefits for health care as a whole and the (home) care organisations involved? The term ‘financial
benefits’ means the avoided costs (at the level of the home-care organisation, the agency providing the
intervention, the health insurer or the society) calculated by using video communication in comparison to
usual care. Hence the main focus of the review was on costs and savings, rather than on patient outcomes.
This choice was made, because there is considerable evidence about the positive effects of video
communication on patient outcomes (e.g. less readmission in a hospital, increased self-management and
patient satisfaction5–8).
Methods .
The systematic review was performed step-by-step.9 First, the following main databases for the subject of
our study were searched:
(1) PUBMED (United States National Library of Medicine)
(2) EMBASE (Excerpta Medica Database)
(3) COCHRANE LIBRARY (Cochrane Database of Systematic Reviews, Cochrane Central Register of
Controlled Trials, CochraneMethodology Register, Database of Abstracts of Reviews of Effects, Health
Technology Assessment Database, NHS Economic Evaluation Database)
(4) CINAHL (Cumulative Index to Nursing and Allied Health Literature) The search strategies used for
these databases are shown in Table 1.
In addition, reference lists of other systematic reviews1,4,8,10 were studied to identify other publications
meeting the inclusion criteria. No limitations for year of publication or language of the publications were
applied. All references were entered into a database (Reference Manager), where duplicate entries were
removed. The searches were conducted in December 2009.
Inclusion and exclusion criteria
The references found were then assessed, to ascertain whether they were eligible for inclusion: first, based
on the title and the abstract, and second based on the full text. The assessment was performed by two
reviewers, independently of each other. Disagreements between the researchers concerning the inclusion
and exclusion criteriawere resolved by discussion. The following inclusion criteria were used: (1) The study
was aimed at video communication for patients living at home. Sheltered housing, e.g. for persons with
disabilities, was also included.
(2) Patients were connected to a system of video communication with a home-care organisation or other
care organisation.
(3) Thepublicationprovideddataonthecostsaswellasonthe financial benefits (cost savings) of video
communication.
Studies in which video communication was part of a larger telecare system, for example video
communication combined with telemonitoring of vital functions were included, when they presented data
for the video communication separately. No limitations for patient groups or research designs were applied.
Multiple publications about the same study were considered as a single study, for the purposes of the
analysis.
The exclusion criteria were: (1) Studies that exclusively focused on video communication between care
providers, or exclusively on video communication with informal carers or with parents of ill children.
(2) Studies in which only costs were examined, but no financial benefits were measured.
(3) Studies exclusively focusing on patient outcomes.
Methodological assessment
In the next step, the methodological quality of the included studies was assessed, using the checklist of
Evers et al. for economic evaluations11, see Table 2. This checklist included 19 items (i.e. maximum score
19). Each item was formulated as a question and could be answered with yes (score 1) or no (score 0). For
example: ‘Is the economic study design appropriate to the stated objective?’ and ‘Have all important and
relevant costs for each alternative been identified?’ The assessment was conducted by two reviewers
independently.
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The studies that used an economic model were also assessed using the checklist of Philips et al.12,13 This had
a total of 55 items (i.e. maximum score 55) falling under the quality dimensions of Structure, Data and
Consistency. Two reviewers also performed this assessment independently
[TABLE 1 AND TABLE 2].
.
Data extraction
Subsequently, the following data from the included studies were extracted: publication year, country of the
research, nature of the intervention, type of care organisations that offer video communication,
characteristics of the patient population, perspective from which costs and benefits were counted (e.g. from
the perspective of the health-care system, home-care organisation, or society), national currency used,
nature and extent of the costs, character and extent of the financial benefits, nature and extent of the effects
for the patients, the analytical techniques used and the conclusion of the authors. The data extraction was
conducted by one reviewer and checked by a second reviewer.
RESULTS.
The initial search resulted in 3681 hits. After removing duplicate articles, 3085 references remained. After
we had selected references by reading titles and abstracts, there were 227 references to be judged for
inclusion based on their full text. Screening of the references of the systematic reviews found did not yield
additional references. Ultimately, 20 articles referring to nine different studies were selected for analysis.14–
33
The inclusion flow is shown in Figure 1.
Study characteristics
Eight of the nine studies were conducted in the USA and one in Spain (Table 3). The oldest publication
was from 1995 and the most recent from 2009. Patient characteristics differed substantially from study to
study: sometimes the intervention group was a select group, such as patients with obstructive sleep apnoea
or patients with peritoneal dialysis.
Other studies were about chronic patients in general.
Two studies concerned only video communication. In five studies other telecare interventions were
implemented, such as monitoring vital functions. In seven studies video communication was provided by a
home-care organisation and in the other two studies it was provided by a hospital or other health-care
facility. In all cases, the central front office (the other side of the video communication system) was staffed
by nurses.
In all cases, video communication was offered as a pilot project and the period in which the patients could
use video communication was 50–240 days per study. The frequency of contacts by video communication
also differed for each study, ranging from 0.5–3 contacts/week.
Methodological quality.
Two studies used a model approach for a cost-benefit analysis, i.e. they estimated the equivalent monetary
value of the benefits and the costs of home-telecare to establish whether they were worthwhile (Table 4).
The other seven used an empirical approach: four of these studies used a randomized controlled design
(RCT). The perspective of the analyses was described in four of the nine studies. In three studies, the
perspective concerned the costs and financial benefits for the care institution that provided the video
communication (in two studies the home-care organisation and in one study the hospital). In one study, the
perspective concerned the costs and financial benefits for the health insurance company. In the other
studies, the perspective had not been clearly indicated, but these studies presumably used the perspective of
the care institution that offered the video communication.
The size of the research samples was 5–1068 in the intervention group and 25–1048 in the control group.
Six studies had an intervention group of 100 patients or less. The methodological quality of eight out of the
nine studies was obviously poor, as shown by the methodological assessment using the checklists. The
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degree of correspondence between the reviewers was high: the methodological scores given by both
reviewers independently did not differ by more than one point.
The highest score of the reviewer per study or the least severe assessment of the methodological quality is
shown in Table 4.
COSTS AND FINANCIAL BENEFITS
In most of the studies, the costs calculated concerned the costs of the equipment and the costs of the staff
(mainly nurses) involved in the video communication (Table 5). The calculated benefits due to video
communication mainly involved savings in travel expenses, savings in salaries because video interactions
required less time, and savings connected with reduced costs for visits and admissions to care institutions.
[FIGURE 1, TABLE 3 AND TABLE 4].
The way that costs and benefits were calculated, in volume as well as in valuation, differed
considerably between the studies and was generally not clear and/or was based on different assumptions.
In the two studies which used an economic model, video communication resulted in savings, but the
conclusions were not based on observed data.21,24 Six of the sevenstudies which did have observed data, did
not findsignificant differences between the intervention groupand the control group, although the authors
reached positive conclusions. Only one study, concerning video communication for diabetes patients, found
a significant difference, although in the unexpected direction: the costs for patients who received video
communication were 71–116% higher than for patientswho received conventional care.22 This study
performed byMoreno et al. was the only one with a high methodological score.22 The results of this
methodologically well-performed study are summarised in Box 1.
Three of the nine studies indicated that they also measured effectsonpatients,19,26,31 while the other studies
did not state this clearly. The measured effects on patients included health status, quality of life, medication
compliance, knowledge of the illness and patient satisfaction. The patients who had received video
communication were found to be satisfied, in general. Regarding clinical effects, no study found significant
differences between intervention groups and control groups.
DISCUSSION.
The present review identified nine studies (in 20 publications) of the costs and financial benefits of video
communication delivered to independently living patients.
Eight of the nine studies were methodologically weak, which hampers statements about the ratio between
costs and financial benefits. One study only was strong, from a methodological viewpoint. This study was
performed in a relatively large sample of patients with diabetes and showed that the costs incurred by the
health insurance company for the video communication group were significantly higher than for those for
the control group.22 Reviews about the cost effectiveness of telehealth projects in general point to the often
weak methodological quality of studies in this field.8,34,35 The majority of those studies dealt with smallscale pilot trials with small groups of patients. The subsequent implementation of these pilot studies does
not commonly occur. Hence, no evidence exists that video communication results in cost savings (from the
perspective of the home-care organisation, the agency providing the intervention, the health insurer or the
society). A possible explanation might be that the costs of the technology are high in the short-term, while
cost reductions may occur only over longer periods (say 5–10 years).
Our conclusion about the lack of evidence contradicts the systematic review of Wade et al., which had a
broad perspective and concluded ‘that delivery of health services by real time video communication was
cost-effective for home care’.4 The conclusions of Wade et al. are mainly based on the study authors’
general conclusion rather than on the data presented, which may have biased the review’s conclusion.We
critically examined the data about costs and benefits in the included studies and in some cases17,26,27 we did
not agree with the positive conclusions of these authors.
The contradictory conclusions may be also partially explained by differences in search strategies and
inclusion criteria (e.g. Wade et al.4 excluded all studies that did not present health outcome data besides cost
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analyses). Because of the different time at which the reviews were performed, our review included the
study of Moreno et al.22 but it was not included in the Wade review. The well performed study of Moreno et
al. showed that the costs of the intervention group (video communication) were significantly higher than the
control group (usual care), which is in the opposite direction from the conclusions of Wade et al.
Our review only included those studies that estimated costs as well as financial benefits. Studies that only
measured patient outcomes were excluded from our research, since some previous reviews have already
been done showing positive effects on, for instance, patient satisfaction.6 The studies included were mainly
performed in the USA.Surprisingly only one study from outside the USA met our inclusion criteria,
although comprehensive searches in four major databases were conducted. We performed data tracking in
the reference lists of relevant systematic reviews, but this yielded no new references in addition to the
references found in the literature databases. Hence, it is likely that we identified most of the relevant
studies.
[TABLE 5 AND BOX 1].
CONCLUSIONS
The present review found no evidence that implementing video communication in patients living at home
would be a cost-effective intervention. Future methodologically well conducted cost-effectiveness studies
are needed, preferably with randomised controlled designs that are large enough to reach significance. It is
also important to measure long-term costs and benefits, since cost savings may only occur in the long-term.
Future studies should obtain outcome data on costs, such as the costs of nursing and medical staff, and of
equipment. Information is also required on hospital admissions, travel costs and productivity.
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Figure 1 Flow chart of study inclusions
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