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Abstract
Background: Escalating demand for specialist health care puts considerable demand on hospital services. Technology offers
a means by which health care providers may increase the efficiency of health care delivery.
Objective: The aim of this study was to conduct a pilot study of the feasibility, benefits, and drawbacks of a virtual clinic (VC)
in the general surgical service of a busy tertiary center.
Methods: Patient satisfaction with current care and attitudes to VC were surveyed prospectively in the general surgical outpatient
department (OPD; n=223). A subset of patients who had undergone endoscopy and day surgery were recruited to follow-up in a
VC and subsequently surveyed with regard to their satisfaction (20/243). Other outcomes measured included a comparison of
consultation times in traditional and virtual outpatient settings and financial cost to both patients and the institution.
Results: Almost half of the patients reported barriers to prospective use of VCs. However, within the cohort who had been
followed-up in the VC, satisfaction was higher than the traditional OPD (100% as compared with 187/223, 83.9%). Significant
savings in both time (P=.003) and financial costs to patients and the institution were found.
Conclusions: For an appropriately selected group of patients, VCs offer a viable alternative to traditional OPD. This alternative
can improve both patient satisfaction and efficiency of patient care.
(JMIR Perioper Med 2020;3(1):e12491) doi: 10.2196/12491
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Introduction
Background
As the global population continues to grow, pressure on health
care systems is increasingly evident. This is apparent in
developed countries, where an increasing proportion of gross
domestic product is spent on health care costs [1], and also in
the developing world as noncommunicable disease costs escalate
[2]. Just as financial costs associated with health care provision
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are on the rise, so is the time commitment by physicians looking
after increasingly complex patients with multiple comorbidities
[3]. To address these issues, technological advances are one
possible component of a solution to the challenges faced by
health care systems worldwide. Although the use of technology
is only one part of a larger policy response to ongoing health
care provision issues, it represents an area in which significant
improvement of services may be made. Virtual clinics (VCs)
are at the forefront of this technological health care innovation.
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Virtual consultation is a broad term that describes a form of
nonphysical contact (eg, over the telephone, a video link, or
other Web-based platform) between a patient and their health
care provider(s), or between 2 or more health care providers,
to encourage collaborative efforts between physicians to ensure
the best possible outcome for the patient. There are different
types of virtual consultations, examples of which may include
the following: (1) Patient-general practitioner (GP), in which
the patient calls the GP on telephone or video call as opposed
to physically going to the clinic [4]; (2) GP-consultant, in which
the GP contacts a specialist doctor regarding the joint
management of a patient between the community and a specialist
center [5]; (3) GP-multidisciplinary team (MDT), whereby GPs
call into MDT meetings to learn from experts and acquire
clinical skills [6] as well as to receive assistance with the
management of less severe cases, thereby allowing health care
resources to be reallocated to patients with more serious or
complex cases [7]; and (4) Patient-specialist, in which the patient
contacts a specialist doctor to receive care for a specific
condition [8].
The potential advantages of VCs are evident and include reduced
waiting times [9], decreased travel times to and from health
centers [10,11], increased utilization of specialist knowledge
[12], and increased efficiency of appointments and streamlining
of referrals [13]. However, valid concerns exist regarding the
safety of patient data, acceptability of this model to patients and
clinicians, and feasibility of implementation [14]. Although a
compelling argument for increased efficiency and cost-saving
measures does exist, this must be balanced against patient safety
and acceptability and developed with due regard to integration
into current services.
Overall, the advantages of VCs may include higher patient
satisfaction [5], more time-efficient appointments, reduced travel
costs [10] and waiting times in outpatient department (OPD),
and increased efficiency in the use of health care resources [15].
However, on the other hand, it has brought about reasonable
concerns with regard to practicality [16], data breaches, patient
privacy, and confidentiality [17], technical challenges, as well
as some apprehension regarding the lack of face-to-face
interaction and physical examination [18]. Other disadvantages
such as limited capability, differing internet access, and concerns
among both patients and the medical community remain. It is
clear that blanket application of one size fits all VCs is
inappropriate and that any integration into current systems must
follow a structured and evidence-based approach [19]. It is also
clear that there are issues and attitudes that still must be
addressed before VCs can become a part of worldwide health
care. For a comprehensive overview of the development of the
field, including a conceptual overview and discussion of barriers
to use, the reader is directed to reviews by international groups
[16,20,21]. However, as technology develops and specific
populations are considered, ongoing appraisal of the role of
technology in health care is crucial. Thus, an investigation into
the suitability of VCs in specific clinical areas is an important
area of study.
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Objectives
In 2016, Beaumont Hospital Dublin launched a pilot VC project
in partnership with an Irish telemedicine provider, VideoDoc
[22]. This platform was initially conceived as a substitute for
primary care, in which a video link between a patient and GP
could be used to conduct a consultation. Additional facilities
for prescribing and documentation were included in the
technology. An expansion of this platform into the hospital
system, therefore, trialed video consultation instead of OPD
follow-up for selected general surgical patients. Inclusion criteria
included follow-up for operations such as laparoscopic
cholecystectomy, hernia repair, or appendectomy as well as the
ability to use the necessary technology. Similarly, patients with
benign biopsy results (breast and thyroid) and endoscopy (+/−
needing additional surveillance) were consulted over the
telephone, instead of traveling to the tertiary center and waiting
for a long time in the OPD to receive benign results. The aim
of the pilot project was to assess the feasibility of the use of
VCs in the surgical service. Outcomes such as time efficiency
of VCs as compared with standard outpatients; economic
considerations; and patient attitudes, both prospectively and
retrospectively, were also examined.

Methods
The objective of this pilot study was to assess the potential
benefits and drawbacks of a VC system embedded within a
larger general surgical population. Metrics included the
following: (1) prospective patient attitudes to the concept of a
VC; (2) retrospective attitudes in a smaller cohort; (3) a
description of efficiency of standard outpatient care as compared
with VCs in terms of waiting times and consultation times; and
(4) a preliminary estimation of economic benefit of VCs to
patients and the institution, without formal in-depth analysis of
the economic impact of policy.
To assess the attitude of patients toward VCs, a survey was
drafted with 17 questions (Multimedia Appendix 1). Questions
1 to 13 related to the current outpatients setting, asking for
details regarding travel (1-7) and patient satisfaction (8-13).
Patient satisfaction was assessed with the use of ordinal
questions, ie, answers were given on a Likert scale from 1
(strongly disagree) to 7 (strongly agree). Questions 15 to 17
related to the views of patients in relation to the concept of VCs.
Answers were organized in a dichotomous format (though
question 17 had a space for patients to give a reason if they
would not want to attend a VC). Surveys were distributed twice
a week in the outpatient clinic of 2 general surgical consultants
with the clinicians’ permission, under registered audit CA340
in Beaumont Hospital from January 2018 to April 2018. An
announcement was made at the outpatient reception by a clinical
staff member regarding the survey; thereafter, patients who
wished to partake indicated their willingness to do so. Both a
morning and afternoon clinic were utilized to generalize
findings.
Patients who had used the VC during the pilot study were also
presented with a modified version of the survey to assess their
experience and identify any problems and make improvements
where necessary (n=20). A total of 20 patients who had
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undergone care in the VC were selected at random. The 20
patients were “seen” in the VC for postprocedure follow-up,
eg, instead of follow-up in the OPD. These patients had been
recruited to the VC follow-up at the time of their discharge from
hospital. A protocol was employed whereby patients were
contacted at 3 separate time points only before cessation of
contact attempts to minimize patient burden. Overall, between
prospective and retrospective cohorts, 243 participants
completed the surveys.
In addition to the analysis of patient attitudes and satisfaction,
we sought to demonstrate the efficiency of a VC by comparing
the time taken for a senior house officer to see 10 patients in
the VC against the time taken to see the same number of patients
in the OPD. Only OPD patients who fit the previously mentioned
VC inclusion criteria had their consultation times recorded. The
time taken for a patient to be seen in the VC was provided to
us by the VideoDoc app itself. In addition to this information,
we were also provided with patients’ waiting times between
logging on to the app and being seen by a doctor as well as their
satisfaction with the VideoDoc experience.
A comparison of average costs between the VCs and traditional
clinics was also compiled using information provided by the
hospitals’ department of finance. In this manner, both patient
and provider costs were assessed.

Results
Travel and Waiting Times
The data collected during this project were obtained from the
patients of 2 general surgical consultants at a busy tertiary center
in Dublin, Ireland, over a period of 15 weeks, using a survey
handed out to a total of 223 patients. Separately, a subset (n=20)
of patients who had used the VC in Beaumont were surveyed
after their appointment to ascertain patient satisfaction and
evaluate the new virtual service.
The first component of the survey looked at the travel
requirements for attending an outpatient appointment.
The average one-way travel time from the patients’ respective
homes to Beaumont Hospital for their appointment was found
to be 43 min (range: 2-180 min; median: 30 min; SE 2.44; SD
35). The average time spent waiting to be seen by a clinician
was 61 min (range: 3-240 min; median: 60 min; SE 3.16; SD
41), underlining the fact that the patients spend more time
waiting to be seen than they do commuting to the hospital
The median cost incurred by the patients during their commute
to the hospital was calculated at a value of €10 (range: €0-100;
mean €12.50; SE 1.13). The average number of work days
missed to attend the outpatient appointment was 0.85 days, with
varying levels of lost earnings for this time

Patient Attitudes Toward the Virtual Clinic
Another survey component dealt with patients’ opinion on the
use and application of VCs and whether or not they would be
open to this model of care. This showed that 52.0% (116/223)
of patients believe that the physician can still provide care
without being able to perform a physical examination at every
appointment.
https://periop.jmir.org/2020/1/e12491
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Importantly, 88.8% (198/223) of patients are of the view that
physical examination is an important part of a consultation.
When asked whether they would attend a VC over an outpatient
appointment, data showed that 48.9% (109/223) said no, with
43.0% (96/223) saying they would. If they did attend a VC,
however, 57.8% (129/223) reported no issue with answering
personal questions. When asked to take into account the time
and cost it takes to come to an outpatient appointment and
compare it with that of a VC, which would they prefer to attend,
55.2% (123/223) of patients prefer OPD despite the downsides,
30.9% (69/223) chose VC, and 4.0% (9/223) had no preference.

Patient Attitudes Toward the Current Model of Care
Finally, another section of the survey is the patient satisfaction
component, as it relates to the current “traditional” OPD. A total
of 83.0% (185/223) of patients strongly believed that taking an
active role in their own health care is important. Moreover,
87.9% (196/223) of patients were pleased with the quality of
the medical appointment. In addition, 74.0% (165/223) of
patients agreed that their appointment was on time and efficient.
Patients found the appointments to be conducted in a
confidential manner, with 81.2% (181/223) strongly agreeing
and 87.0% (194/223) in total agreeing to this point. Patients had
no problems disclosing personal information, as 88.9%
(198/223) of patients felt comfortable sharing personal
information with their health care provider. Overall, 83.0%
(185/223) of patients were satisfied with their appointments
within the current framework.

Retrospective Patient Attitudes Toward the Virtual
Clinic
A separate cohort of patients who had attended the VC were
selected at random and surveyed with a modified version of the
questionnaire to assess their satisfaction level and their opinion
on the outcome of their health care (n=20). A total of 100% of
the patients found the technical quality to be acceptable and the
appointment to be very time- and cost-effective and conducted
in a confidential manner. All of this cohort believed that the
outcome of their care was exactly the same as if they were to
attend an outpatient appointment and meet their doctor in person,
and they were overall satisfied with the appointment.

Financial Impact of New Technologies on Hospital
The stated cost per patient was, on average, €158.92 per general
surgery patient in the OPD, resulting in an annual cost of
€553,995 (Beaumont Finance Department). When the salary of
both administrative and clinical staff was taken into account, it
costs the hospital an average of €14 to see a patient in the VC,
as based on the average time of less than 10 min to see a patient
and complete the associated documentation (n=10). However,
this was predicated on free usage of the technological platform
as sponsored by the private company.
The length of the average consultation in VideoDoc was 5 min
and 19 seconds (range: 2-14 min; SD 4.1), with an average
waiting time of 4 min and 40 seconds. This was skewed
somewhat by 1 user who had some technical difficulties and
needed assistance using the app. Overall, a representative sample
of patients had a total waiting and consultation time of less than
10 min. The length of the average OPD consultation for similar
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matched patients was 14 min (range: 3-24; SD 6.7). An unpaired
2-tailed t test assuming unequal variances showed that these
were statistically significantly different (P=.003).

Discussion
Principal Findings
The OPD sees more than 143,000 patients per year [7].
However, up to 15% of patients miss their appointments [23],
and there are many patients who have to wait for an extended
period for an appointment because of minimal availability. The
Irish Times reported that there were 478,569 people waiting for
OPD appointments as of May 2017 [24,25]. Our research has
shown that it takes a patient approximately 43 min on average
to travel to Beaumont Hospital, after which they are checked
in at the reception and have to wait for an even longer period,
estimated at 61 min, before they are called in by the doctor.
Therefore, it takes patients a total of 104 min to attend an
outpatient appointment, which includes both one-way travel
time to the hospital and waiting time at the reception. This
means that for every 1 patient waiting to be seen in the OPD,
approximately 5 patients can be seen by VC, given that our data
show that VC only takes 10 min, even allowing for note-taking
and administrative tasks in between consultations.

Potential Financial Impacts
It is important to note that time off work has to be taken to attend
these appointments; on average, patients had to take a full day
off, with the majority of this leave of absence being unpaid.
Some patients also had to be accompanied by a relative or friend.
On the other hand, a VC appointment is not associated with any
travel time and very little waiting time as the doctor and patient
are both available at the scheduled time of appointment. The
clinic in the pilot project ran outside typical work hours between
5 to 6 pm to allow patients to attend a full day of work and
conveniently attend their appointment after working hours,
without missing a day’s pay.
Furthermore, in this pilot program, use of the VC was free of
charge for the selected VC patients and, thus, was associated
with no additional travel cost. Recalling that the average travel
cost for an outpatient appointment was €10 on top of lost wages/
productivity, our data suggest from a patient perspective that
VCs are certainly the more cost-effective option. Access to the
requisite technology is an important consideration in an
equitable health care system that incorporates a virtual aspect;
however, 97% of the adult Irish population have access to a
mobile phone [26]. Furthermore, internet access in urban areas
in Ireland is generally of high quality, with a national plan in
place to improve rural broadband coverage over the next 7 years
[27].
In addition, the use of the VC saves the hospital and the health
care system a considerable amount. It costs the hospital an
average of €158.92 per general surgery patient in the OPD,
resulting in an annual cost of €553,995 (Beaumont Finance
Department). When the salary of both administrative and clinical
staff was taken into account, it costs the hospital an average of
€14 to see a patient in the VC.
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This leads us to conclude that if VC were to become the
mainstay of follow-up care, there would be an increase in the
total number of patients seen on a daily basis and a decrease in
the number of missed appointments. Although VC is not suitable
for everyone (as video clinic is clearly inappropriate for very
elderly patients without access to the necessary technology;
VCs are inappropriate forums for sensitive consultations in
oncology, etc), it indirectly benefits them because of the reduced
waiting times for appointments and more frequent appointments
if necessary.
VCs also have the potential to free up space on waiting lists,
thereby reducing the time between appointments. It could also
provide patients with easier and more frequent access to their
health care providers. We speculate that this could have positive
effects on compliance and communication and overall improve
the doctor-patient relationship.
Patient satisfaction is a crucial part of making the VC a part of
the future. The key aim of any innovation in health care
technology must be to enhance ease of accessibility to the health
care system and improve outcomes. Patient satisfaction is a
strong predictor of improved outcomes, including compliance
and treatment adherence [28,29]. To allow for a thorough
assessment, a patient satisfaction component was added to the
survey to provide some insight into how patients feel about
different aspects of their health care.
We looked at how importantly patients rate their involvement
in their health care as opposed to having their doctor assume
control, and we found that patients consider it very important,
with 82.2% (152/185) in strong agreement with the statement.
Due to the arguably impersonal nature of the VC, there may be
a reduced ability for the patient to be as involved as they would
like to be. Conversely, there is a plausible case that taking
control of appointment times/location can facilitate a greater
sense of empowerment in health care decisions, as could be the
case in VCs.
When asked how comfortable they were with sharing
personal/sensitive information with their doctor, all patients
agreed that they would be comfortable sharing personal/sensitive
information, with 78.0% (174/223) strongly agreeing, 11.2%
(25/223) moderately agreeing, and <1% disagreeing. The rest
gave no answer. However, 35.0% (78/223) stated that they
would be uncomfortable sharing personal information about
their health in a virtual setting. Nevertheless, other authors have
found that virtual settings encourage discussions about sensitive
or potentially embarrassing information [30]. The identification
of potential barriers to VC usage, including addressing patient
fears regarding confidentiality, is key in the development of
this service. Further research in this area is certainly warranted.
Another likely barrier to use is the central role of the physical
examination in the doctor-patient relationship. This relationship
is long recognized and well described in the literature [31].
Interestingly, in this cohort, it was found that 88.8% (198/223)
of patients are indeed of the view that physical examination is
important during a consultation, but 51.1% (114/223) believe
that the doctor is able to perform their job even if they are not
able to conduct a physical examination. Again, the concept of
VCs must be applied to a carefully selected group of patients;
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eg, new patients with red flag symptoms clearly warrant a
physical examination.
Despite the benefits of VC to patients in terms of time and
expense, the data showed that in the prospective cohort, 55.2%
(123/223) of patients expressed a preference for the OPD as
compared with 30.9% (69/223) preferring VC. This may be
partially explained by the fact that the average age of the sample
population was above 50 years. This age group may be less
familiar with technology and smartphones; this may explain
their reluctance to make the change from the more traditional
setting. Retrospectively, the fact of being an older patient was
not necessarily an impediment to successfully using the VC;
however, we observed anecdotally that younger patients had
greater facility with the technology, which may merit further
investigation.
A separate cohort of patients who had attended the VC were
surveyed with a modified version of the questionnaire used for
the other patients to assess their satisfaction level and their
opinion on the outcome of their health care. A total of 100%
(20/20) of the patients found it to be very time- and
cost-effective and believe that the outcome of their care will be
exactly the same as if they were to attend an outpatient
appointment and meet their doctor in person. Furthermore, those
who were unable to operate the technology were often assisted
by family member or friends. Therefore, as mentioned
previously, older patients are not always ineligible to be a part
of the VC system, though they may need additional
considerations and resources.
When we compared the satisfaction ratings in traditional and
virtual outpatient clinics, 83.9% (187/223) of outpatients overall
were satisfied with their appointment, showing that the OPD
has an overall good patient satisfaction rate, which is important
as it is the current standard of care. It should be noted that the
retrospective analysis of patient satisfaction in VC had a much
smaller sample size, and we acknowledge the potential for bias
in a telephone interview as compared with an anonymous
survey. Nonetheless, our results are encouraging and suggest
that in an appropriately selected cohort, VCs can offer a viable
alternative to the traditional model in the outpatient setting.

Limitations
Before the findings of this study can be fully appreciated, its
limitations must be acknowledged. First, the participants of this
study cannot be said to be representative of all patient groups.
Patients were recruited on a voluntary basis after an
announcement at the outpatient reception; thus, it is not possible
to quantify exactly how many patients were in the overall sample
size. Patient groups excluded from completing surveys included
children; patients with poor vision; and patients with limited
hand mobility, literacy, etc. It is possible that if the authors had
additional resources and permissions to facilitate including these
patients that this may influence results (eg, if interpreters were
on hand to include the viewpoints of those with poor vision or
limited English language proficiency). Similarly, very few
younger adults took part in the survey, given that the majority
of participants in outpatients were older adults. It is plausible
to speculate that this cohort may have been more receptive to
the idea of VCs; this would represent a key area of future
https://periop.jmir.org/2020/1/e12491
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research. It should also be noted that the larger prospective
cohort was heterogeneous in nature, with some patients having
had inpatient stays, which may well color their attitude toward
virtual care as compared with patients who had a straightforward
day procedure without complication. Even within the total pool
of patients available in the sample, our findings pertain only to
the population in the general surgical outpatients, and we caution
against generalizing these finding to other specialties without
further research.
With regard to the survey itself, its structure could have been
improved by predistribution validation for reliability and
relevance by a panel of both patients and professionals. The
“age” and “gender” questions were commonly overlooked,
which compromised a key aspect of our demographic analysis.
Furthermore, there were some gaps in data, which may reflect
“participant fatigue” because of a lengthy survey.
In terms of the retrospective follow-up cohort who had
previously attended the VC, the survey was significantly
shortened to minimize additional burden to the patients, given
the need to read it to participants over the phone. Initial concerns
raised by stakeholders included the feasibility of the technical
aspects of the software, and so, an additional question regarding
the audiovisual quality of the consultation was included.
Conversely, the survey did not include the section regarding
travel times, time off work, etc as this was irrelevant to the
cohort. The rest of the survey focused on general satisfaction
and confidence regarding confidentiality. Thus, the detail of
some specific questions was lost in the retrospective cohort,
such as attitudes to necessity of physical examination. However,
given that the patient satisfaction in general with the VC was
100%, it is reasonable to hope that the lack of physical
examination did not represent an insurmountable hurdle to these
patients.
In future work, we would consider a longer survey identical to
that filled out in OPD, though this raises different issues
regarding poor follow-up rates (postal surveys) and privacy
concerns (email responses). Further work is needed to identify
areas of patient concern and further refine the VC service.
Relevance of findings would have been improved had the
clinical conditions of both prospective and retrospective
respondents been recorded; however, these data were outside
of the data protection scope permitted by this project. Patients
were noted to fall within the eligibility criteria, but the individual
procedures were not enumerated as the collection of
patient-specific data (medical comorbidities, etc) was outside
of the permissions granted for this pilot project; thus, regrettably,
we were unable to include this information in this study. Again,
future work should take this shortcoming into account.
In addition, costing analysis was based on salary provision of
administrative and clinical staff only, with accurate information
technology maintenance costs unavailable at the time of writing.
As this project was a pilot of the concept of VCs within this
setting, further detailed analysis of this component and others
is certainly warranted. Future work in this field should follow
the nonadoption, abandonment, scale-up, spread, and
sustainability framework [19] to explore the challenges inherent
in health care delivery change, and indeed, it is acknowledged
JMIR Perioper Med 2020 | vol. 3 | iss. 1 | e12491 | p. 5
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that this project would have been improved by use of the
framework.
Another limitation that was evident was the lack of awareness
about VCs among the general public and medical professionals.
It is hoped that ongoing work in this area will lead to the
improvement of the VC service and its expansion in the hospital
service for appropriate patients.

Rutherford et al

Conclusions
In conclusion, VCs have the capacity to deliver on its
expectations of reducing patient waiting times and improving
patient care. However, it requires a meticulous integration into
the existing system to convince patients of the advantages that
it may offer. More research is required to assess which patient
cohorts and departments it is most suitable for.
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