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Abstract

Background: The use of telehealth has increased dramatically in Australia in 2020 as a

pragmatic response to the COVID-19 pandemic; however, differences between

telehealth modalities have not been established.

Aim: To identify characteristics contributing to choosing telephone (TP) versus video

consultation (VC) and assess patient outcomes between telehealth modalities.

Methods: We conducted an observational study of cardiology outpatients at a tertiary

hospital with appointments from 17 March 2020 to 12 August 2020. Demographic vari-

ables and appointment modality were compared between each group. Outcomes

assessed were mortality, emergency department (ED) presentations and cross over

between appointment modalities.

Results: There were 1754 telemedicine encounters with 1188 patients seen by TP and

327 patients by VC. Consulting volume increased from previous years. Cardiac mortal-

ity was low (0.3%). There were no differences in mortality or ED presentations

between telehealth modalities. Patients choosing TP over VC were older (P < 0.001),

more likely to be female (P = 0.005), non-English-speaking (P = 0.041), living in met-

ropolitan Melbourne (P < 0.0001), undertaking a first appointment (P = 0.002) and

seeing particular cardiologists (P < 0.001). VC patients were more likely to have early

review (P = 0.015), and this was likely to be TP (P < 0.0001). TP patients were more

likely to follow up in person (P < 0.0001).

Conclusion: During COVID-19, we increased consultation volumes without adverse

patient outcomes. We identified factors influencing the choice of telemedicine modality

which did not translate into differences in mortality or ED presentations. Telemedicine

is a growing platform with an important role of facilitating access to healthcare for

diverse patient groups.

Introduction

The COVID-19 pandemic has dramatically altered the

delivery of ambulatory patient care worldwide. Concerns

about the risk of viral transmission during visits to medi-

cal facilities have driven a decline in face-to-face (FTF)

consultations. Alternative strategies to maintain patient

access to outpatient specialist services have been

implemented.1 Telemedicine has been widely promoted

around the world as a safe alternative to FTF

interactions.2 It is an evolving field encompassing the

delivery of healthcare services at a geographical distance

by healthcare professionals using information and com-

munication technologies.3 The most common modalities

used are voice-only telephone (TP) and video-based

conferences (video consultation (VC)).
Previously in Australia, telemedicine resources were

predominantly used to assist patients living in a rural or

remote setting to access medical care, with Medicare

only reimbursing these restricted scenarios.4 In response

to the COVID-19 pandemic, on 13 March 2020, the

Australian Government opened access to telemedicine to

a wider group of patients (vulnerable patients or those in
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self-isolation) under the Medicare Benefits Schedule.5

By 29 March 2020, eligibility was broadened to all

Australian patients to maximise access to remote

healthcare during the pandemic.6

With the rapid expansion of telemedicine services in
Australia, there has been increasing discussion around
the effectiveness of telemedicine compared to FTF con-
sultations, as well as challenges experienced by patients
and healthcare providers. Systematic reviews have previ-
ously found that telemedicine can be used as an adjunct,
or a suitable replacement to usual care in patients with
chronic conditions.7–9 However, the effectiveness of dif-
ferent telemedicine modalities, such as TP versus VC, as
well as the driving factors behind patient and doctor
preference for a particular modality have not thoroughly
been investigated. Objective data regarding patient safety
outcomes for both modalities in the Australian pandemic
context are also needed.

The aim of this study was to assess the use of tele-
medicine in the cardiology ambulatory setting at our
institution during the COVID-19 pandemic. We evalu-
ated the usage of telephone versus audio-visual
telehealth (TP vs VC) and identified patient- and
doctor-related factors that may contribute to the choice
of telemedicine modality. We assessed key clinical
patient outcomes (mortality, emergency department
(ED) presentations and likelihood of patients choosing
telehealth at subsequent appointments) and whether
these differed according to the initial choice of
telehealth modality.

Methods

Data were collected from 17 March 2020 to 12 August
2020 from all cardiology clinics conducted at St Vincent’s
Hospital Melbourne. St Vincent’s Hospital Melbourne is
an 880-bed general hospital in Melbourne, Victoria,
Australia, with a tertiary cardiology inpatient and outpa-
tient service. This time period reflects the initial transi-
tion to telemedicine during ‘stay at home’ lockdown
restrictions in Melbourne due to COVID-19. During this
time frame, the hospital executive directed that all out-
patient services should be provided in telehealth format
(either telephone or video) unless medically unavoid-
able. All patients were notified that their appointment
was changed to a VC as a default. Telephone consulta-
tion was performed if either patient or treating cardiolo-
gist elected for this mode. FTF appointments were only
permitted if clinically necessary.

Using electronic medical records and Medicare billing
codes, we obtained details of 2169 appointments during
the specified time frame. Patients were included if they

completed an appointment using telemedicine. Appoint-
ment modality was classified as telephone-only (TP) or
VC (utilising the hospital-provided video call platform)
or FTF in-person consultations.

Demographics obtained were age, gender, preferred
language, rural status, date of appointment, whether
the patient and next of kin had the same address (as a
surrogate marker of likelihood of the patient living
alone), private insurance status, type of appointment
(defined as initial vs review, and simple vs complex)
and treating cardiologist. Whether a patient had been
referred to clinic as a result of an ED presentation or
recent admission in the 6 weeks prior was also
established.

The primary outcome assessed was mortality (both
all-cause and cardiac) during the study period as this
is the most important clinical outcome for patient
care. Secondary outcomes assessed were ED presenta-
tions within the study period (both all-cause and
cardiac-related) and the number of patients who
crossed over between appointment modalities at sub-
sequent appointments. ED presentations were
assessed in order to encompass patients who required
clinical assessment and management in the ED as well
as those who may have required subsequent admis-
sion to hospital.

Exclusion criteria were incarcerated patients (n = 47)
as telehealth appointments for this group were almost
universal prior to the COVID pandemic, and patients
who had multidisciplinary appointments involving
simultaneous consultations with multiple specialties
(n = 141).

This project was reviewed and approved as a Quality
Assurance project (QA 20078) by the Ethics Committee
of St Vincent’s Hospital Melbourne, and complies with
the principles of the National Statement on the Ethical Con-

duct of Human Research (NHMRC; 2007).

Statistical analysis

Patient demographics and outcomes were compared
according to whether they conducted their appoint-
ment using TP or VC. Categorical data are presented as
numbers and percentages, with significance assessed
using a chi-square test. Continuous variables are pres-
ented as medians and interquartile ranges, and com-
pared using a Mann–Whitney test. Multiple regression
was performed on outcome variables to adjust for base-
line differences identified in the demographic analysis.
P < 0.05 was considered statistically significant. All sta-
tistics were computed using STATA statistical software
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packaging (STATA v14.2; StataCorp LLC, College Sta-
tion, TX, USA).

Results

The study period comprised 148 days with 112 235
patient-days of clinical follow up (307.5 patient-years).
During the study period, there were 2169 patient
encounters through St Vincent’s Outpatient Cardiology
Clinics, with 179 patients excluded as per pre-specified
study criteria. This patient volume reflected a 21.5%
increase in consultations from the year prior. Reasons
for this increase may be due to improved compliance to
outpatient appointments due to no travel requirement,
or shorter appointments allowing for increased capacity
due to lack of physical examination. There were 1754
telemedicine encounters (Fig. 1) in 1515 patients
(485 initial outpatient consultations, 1269 review con-
sultations and 239 patients had follow-up appointments
within the study period), where 0.9% of telemedicine
encounters were new referrals from ED presentations
and 1.7% of appointments were as a result of a recent
cardiology-related admission. There were 227 FTF
encounters (10% of encounters).
Overall, 1188 (78.4%) patients were seen by TP and

327 (21.6%) patients by VC appointment. There were
significant baseline differences (Table 1) with regard to

age (P < 0.001; Fig. 2), gender (P = 0.005), preferred
first language (P = 0.041), rural status (P < 0.0001), first
appointment status (P = 0.002) and consulting cardiolo-
gist (P < 0.001). Patients having a TP appointment were
older, more likely to be female, lived in metropolitan
Melbourne, did not have English as a first language and
were more likely to be attending a review appointment.
The variation in type of telemedicine consultation was
significant when analysed by the treating cardiologist.
There were no statistical differences between groups

with regard to next of kin living at the same residence,
interpreter use or private health insurance status.
With regard to the primary outcome, there were no

differences between groups in terms of either all-cause
or cardiac mortality. There were five cases of cardiac
mortality; three of these cases were deemed ‘expected
deaths’ on case review. Secondary outcome analysis
showed no differences between groups in terms of pre-
sentations to the ED, including both all-cause and
cardiac-related reasons for presentation.
Patients assessed by videoconferencing appoint-

ments were more likely to have a follow-up appoint-
ment than those seen using telephone (P = 0.015). Of
those who had a follow-up appointment (Table 2,
Fig. 1), patients initially using the video modality were
more likely to choose an alternative modality for the
next appointment (57.0 vs 19.9%, P < 0.0001), and

Figure 1 Patient encounters.
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this modality was more likely to be an alternative tele-
medicine mode (84.4 vs 33.3%, P < 0.0001). Patients
who used the TP modality initially were more likely to
choose FTF appointments as follow up (66.7 vs 15.6%,
P < 0.0001). All of these findings remained significant
after adjusting for baseline differences identified in
demographic analysis.

Discussion

The COVID-19 pandemic has changed the face of ambu-
latory patient care in Australia. A key consideration in
hospitals’ logistical pandemic planning was minimising
all non-essential visits to hospital facilities, including
ambulatory patients. Remote delivery of healthcare to

Figure 2 Age ranges for audio-visual telehealth (light blue) versus telephone (dark blue) patients.

Table 1 Baseline demographics of patients choosing telephone versus telehealth

Telephone Video telehealth Significance (P)

Overall number 1188 (78.4%) 327 (21.6%)
Age (years) 67 (54–76) 61 (46–71) <0.0001
Male gender (%) 670 (56.4%) 213 (65.1%) 0.005
English preferred language (%) 1028 (86.5%) 294 (89.9%) 0.041
Interpreter used in those
with non-English-speaking
background (%)

18 (11.3%) 4 (12.1%) 0.696

Next of kin does not live at
the same residence (%)

362 (30.5%) 78 (23.9%) 0.640

Private health insurance (%) 193 (16.2%) 68 (20.8%) 0.054
Rural patient 135 (11.4%) 61 (18.7%) <0.0001
Initial appointment (%) 324 (27.3%) 118 (36.1%) 0.002
Complex appointment (%) 31 (2.6%) 10 (3.1%) 0.650
Cardiologist seen† Tertile 1: 90–100% (median 93.0%, IQR 92.5–100%) Tertile 1: 0–10% (median 7.0%, IQR 0–7.5%) <0.0001

Tertile 2: 75–90% (median 79.6%, IQR 77.6–83.5%) Tertile 2: 10–25% (median 20.4%, IQR 16.5–22.4%)
Tertile 3: 0–75% (median 56.0%, IQR 52.8–65.4%) Tertile 3: 25–100% (median 44.0%, IQR 34.6–47.2%)

†Fifteen cardiologists were allocated into tertiles of five cardiologists each according to proportion of telephone/telehealth consults seen.
IQR, interquartile range.
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cardiovascular patients has been shown to be vital in
order to support usual care.10 The large body of litera-
ture published since the pandemic suggests that proac-
tive use of telemedicine may also play a role in reducing
the long-term effects of experiencing lockdowns and
social isolation.10

During this study period, the total number of cardiol-
ogy consultations performed increased compared with
previous years, suggesting that access to specialist care
was able to be maintained throughout this challenging
time. While maintaining access to cardiac specialist care,
1754 in-person visits were averted and completed as
telemedicine appointments, likely resulting in public
health benefits by reducing risk of viral transmission.
FTF visits accounted for only 10% of all consultations.
Both patient- and doctor-related factors were identified
that drove the choice of telehealth modality, but these
did not translate into differences regarding mortality or
ED usage. This suggests that both TP and VC are safe
ways of providing ongoing care for cardiology patients
during the pandemic.
Given the increasing use of telemedicine and the sig-

nificant baseline differences in patients choosing TP and
VC, it is important to appreciate this may impact patient
care. We used a primary end-point of mortality as being
the most important patient outcome (including both all-
cause and cardiac mortality), with secondary consider-
ation of ED presentations. Overall, cardiac mortality
in this cohort was low (0.3%) and did not reflect differ-
ences in telehealth modality usage. The secondary end-

point of ED presentations encompassed both hospital
admissions and patients discharged from the ED. During
the study period, there was encouragement to manage
patients on an outpatient basis where able, both to pre-
serve hospital bed capacity in a pandemic and minimise
patients’ risk of viral transmission. ED presentations
rather than admitted inpatient episodes were therefore
chosen as the most holistic end-point capturing symp-
tomatic patient presentations.
Our findings are concordant with a recent systematic

review examining differences in telehealth outcomes,
which demonstrated that although VC may offer
improved diagnostic accuracy and reduced medication
errors, patient outcomes including mortality are equiva-
lent to TP.11

Certain aspects of FTF consultation are lost with tele-
medicine. A variety of technological tools have been cre-
ated to assist with such differences, but these are yet to
be widely implemented.10,12 Key issues raised are the
lack of physical examination, lack of non-verbal cues
and the dependence on technology and adequate Inter-
net connection that can be challenging. With TP use,
there are also perceived challenges that come with not
having visual rapport or connection with a patient and
the impact this may have on a consultation.13 However,
for healthcare professionals, telemedicine can provide
the opportunity for more flexible work practices, ease
pressure on administration staff as well as assist patients
and doctors alike in reducing travel times and breaking
down geographical barriers.

Table 2 Outcomes for patients choosing telephone versus telehealth

Telephone Video telehealth Significance (P) Adjusted significance (P)†

Number 1188 (78.4%) 327 (21.6%)
Subsequent appointments
Follow-up appointment within the study time period 196 (16.5%) 79 (24.2%) 0.002 0.015
Chose alternative modality for next appointment‡ 39 (19.9%) 45 (57.0%) <0.0001 <0.0001
Chose alternative telehealth mode (TP- > VC or VC- > TP)§ 13 (33.3%) 38 (84.4%) <0.0001 <0.0001
Chose face to face for next appointment¤ 26 (66.7%) 7 (15.6%) <0.0001 <0.0001

ED presentations
ED presentation during the study period 118 (9.9%) 18 (5.5%) 0.013 0.165
Cardiac reason for ED presentation during the study period¶ 25 (21.2%) 3 (16.7%) 0.659 0.511

Mortality
All-cause mortality during the study period 12 (1.0%) 2 (0.6%) 0.505 0.806
Cardiac mortality during study period†† 4 (0.3%) 1 (0.3%) 0.931 0.759

†Multiple regression performed to adjust for baseline differences of age, gender, English as first language, rural status, initial appointment status and
cardiologist seen.
‡Of those who had a follow-up appointment within the time period.
§Of those who changed modality within the study period.
¶Denominator used for these variables is patients who had an ED presentation.
††These deaths included four deaths of patients who utilised telephone consult, and one death of a patient who utilised VC. These cases were adjudi-
cated by a panel of cardiologists. Three out of five deaths were deemed to be expected given the patient history and prognosis.
ED, emergency department; TP, telephone consultation; VC, video consultation.
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In our study, the strongest predictors of choosing TP
over VC were older age and living in a metropolitan
location. Other significant determinants included
female gender, not speaking English as a first lan-
guage and if the appointment was a review visit.
Recently, concerns have been raised regarding the
potential for telemedicine to exacerbate inequities
with more vulnerable patients, including older age
and non-English-speaking patients, being less likely to
utilise telemedicine and specifically less likely to uti-
lise video encounters.14 Our results support the
notion that there are baseline differences between
patients choosing different modalities. Older age as a
factor in choosing telephone consultation is in keep-
ing with the known relationship between age and dig-
ital literacy.15 Previous experience with using Internet
and other technology is a key factor in confidence and
technology usage in later years.15 Telephone is there-
fore an important option for older Australians when it
comes to telemedicine and was non-inferior with
regard to patient outcomes.

Prior to the pandemic, telemedicine was predomi-
nantly focussed on supporting remote Australian
patients. Telemedicine programmes in rural Australia
can be vital in reducing waiting times for tests and
travel time for patients,16 and there has been increas-
ing uptake in telemedicine use over recent years.17

We found that a greater proportion of patients in rural
settings used VC than metropolitan location patients,
which may be related to rural patients being more
likely to have experienced audio-visual telehealth
before and therefore being more prepared for
increased reliance on telemedicine.

Although we identified several patient-related factors
involved in modality choice, we also found that there
was significant variation between cardiologists in terms
of which modality they were likely to utilise for an
encounter. This implies that it is not only patient-related
factors that play a role in the choice of modality. Doctors,
as well as patients, have varying confidence with tech-
nology and they may be the driving factor in encourag-
ing FTF review if they have clinical concerns regarding a
patient. Further investigation is required to assess poten-
tial reasons behind this.

In the ambulatory setting, the patient–doctor relation-
ship builds over repeated visits, and follow-up appoint-
ments become important in terms of re-assessing
symptoms and refining differential diagnoses. Patients
were less likely to have follow up within the study time
period if the encounter had been using TP as opposed to
VC. Patients who had follow-up appointments within
the study period changed modalities in very different

ways. 84.4% of VC patients who changed modality
transitioned to TP for subsequent appointments. How-
ever, 69.2% of TP patients who changed modality trans-
itioned to FTF review. These differences are likely
attributable to a combination of patient and doctor pref-
erence, such as difficulty using audio-visual technology,
which may lead to avoidance of this modality for follow
up. Those who initially utilised telephone may have
been lacking the infrastructure or skill to utilise VC ini-
tially, therefore they would be less likely to transition to
VC in the future. In contrast, those who initially used VC
had the skills to do so, so the reasoning behind their
transition to TP is less clear and may be driven by patient
or doctor preference. Although it has been suggested
that patient and doctor experience is similar with FTF
and VC,11,18,19 there is less evidence on experience with
TP consultation. The ways in which people changed
between modalities suggest potential inequity between
the telemedicine modalities in terms of patient and doc-
tor experience.

Limitations

There are multiple limitations to this study. With regard
to patient outcomes, our study only includes ED presen-
tations and mortality that occurred through our institu-
tion unless the hospital had been notified by other
means. In addition to this, our study follow-up time is
relatively short to assess for mortality as an end point,
particularly given that cardiovascular disease can take
years to progress. Finally, further qualitative investiga-
tion is warranted to develop a better understanding into
why individual patients or doctors chose a specific
modality, or what experiences they had with each
modality. Patient and doctor perception of the adequacy
and usefulness of telemedicine could also be addressed
in future research.

Conclusion

The COVID-19 pandemic has led to an increased use of
telemedicine. Our study demonstrates that during the
COVID-19 pandemic we were able to maintain consulta-
tion volumes with very low levels of cardiac mortality
and ED usage. Patient- and doctor-related factors were
associated with choice of telehealth modality, but did not
translate into different outcomes. Beyond COVID-19,
telemedicine is a growing platform which has an impor-
tant role of facilitating adequate access to healthcare for
diverse patient groups.
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