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Abstract 

Background A broad‑based international shift to virtual care models over recent years has accelerated following 
COVID‑19. Although there are increasing numbers of studies and reviews, less is known about clinicians’ and consum‑
ers’ perspectives concerning virtual modes in contrast to inpatient modes of delivery.

Methods We conducted a mixed‑methods study in late 2021 examining consumers’ and providers’ expectations of 
and perspectives on virtual care in the context of a new facility planned for the north‑western suburbs of Sydney, Aus‑
tralia. Data were collected via a series of workshops, and a demographic survey. Recorded qualitative text data were 
analysed thematically, and surveys were analysed using SPSS v22.

Results Across 12 workshops, 33 consumers and 49 providers from varied backgrounds, ethnicities, language groups, 
age ranges and professions participated. Four advantages, strengths or benefits of virtual care reported were: patient 
factors and wellbeing, accessibility, better care and health outcomes, and additional health system benefits, while four dis‑
advantages, weaknesses or risks of virtual care were: patient factors and wellbeing, accessibility, resources and infrastruc-
ture, and quality and safety of care.

Conclusions Virtual care was widely supported but the model is not suitable for all patients. Health and digital 
literacy and appropriate patient selection were key success criteria, as was patient choice. Key concerns included 
technology failures or limitations and that virtual models may be no more efficient than inpatient care models. 
Considering consumer and provider views and expectations prior to introducing virtual models of care may facilitate 
greater acceptance and uptake.
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Background
Virtual care is broadly defined as services delivered 
remotely from patients [1]. The virtual care model of 
healthcare delivery typically takes one or more of four 
forms: patient care and consultation delivered through 
telephone or video communication; remote monitor-
ing of patients’ condition or symptoms; transmission of 
health related information such as electrocardiograms 
(ECG/EKG) over telephone or internet; and provision 
of specialist advice over telephone or internet to clini-
cians working remotely, in rural or regional locations [2]. 
Virtual care interventions, such as telehealth or remote 
monitoring, have been implemented in multiple settings 
across chronic and acute conditions, including: heart 
failure, chronic obstructive pulmonary disease (COPD), 
asthma, chronic kidney disease (CKD), fractures, myo-
cardial infarction, and postnatal depression [3]. Vir-
tual care has been shown to reduce costs [4], increase 
consumer-managed care and self-monitoring outcomes 
(including diet, inhaler and medication adherence) [5–
10], and improve patient knowledge [7, 11–13] and satis-
faction [11, 14–16]. For some conditions, delivery of care 
via virtual modes has also been shown to reduce hospital 
readmissions [17, 18] and patient mortality [19–21], and 
improve clinical indicators [12, 15, 19, 22] and healthcare 
related quality of life [23–26].

Uptake of virtual care has increased over the last dec-
ade alongside improved capability of technology, such 
as availability of, and access to, high-speed broadband 
internet. Delivery of healthcare through virtual modes 
expanded rapidly with the advent of the COVID-19 pan-
demic, in response to demand, to reduce pressure on 
hospitals, and to mitigate risks of virus transmission [27]. 
In a recent umbrella review on seven innovative models 
of healthcare, for example, 43 out of 61 reviews reported 
on the virtual care model [3]. Thirty-five of these reviews 
compared virtual modes to usual care, while eight 
reviews compared virtual care with other models such as 
ambulatory care, digital hospital, hospital in the home, 
integrated care, and specialist hospitals. While this may 
suggest that virtual care interventions have a strong evi-
dence base in the literature, it may be partially attribut-
able to the volume of published studies on virtual care 
associated with the pandemic. It is likely that some 
innovations from the pandemic, such as some uses of 
telehealth and virtual care, did not uniformly deliver bet-
ter-value care to all patients [28].

As the demands of COVID-19 subside, it is timely to 
examine whether virtual care should continue to hold a 
prominent position in a hospital’s strategy for care deliv-
ery; in particular, whether it is perceived by clinicians, 
and the patients they treat, to provide what is needed 
for their healthcare. Recent research highlighted the 

importance of moving away from an emphasis on tech-
nology toward a consumer focus model that includes 
engaging with patients to design virtual care to better 
meet their needs [29]. Our study therefore sought to 
elicit consumers’ and providers’ views and preferences 
about provision of care via virtual modes. We built the 
study around the design of a proposed new metropoli-
tan hospital in a large diverse catchment in New South 
Wales (NSW), Australia, but with generalised application 
of the findings to similar health systems internationally. It 
was part of a larger study to examine strategies for imple-
menting innovative models of care in new hospitals [30].

Methods
We designed and executed a mixed-methods study of 
consumers’ and providers’ needs and expectations in 
relation to innovative models of care delivery for a new 
health facility. Study methods are described in detail 
elsewhere [30]. In this paper we report the methods and 
results specific to the virtual model of care.

Study design
The study design was underpinned by an academic litera-
ture review of the international evidence supporting the 
efficacy of virtual care. Consumer and provider demo-
graphic information, including digital literacy levels, 
were collected during the recruitment process via a short 
expression of interest (EOI) questionnaire and the Partic-
ipant Information and Consent Form (PICF). Consumer 
and provider perceptions on strengths and benefits, bar-
riers, enablers, and safety and risks associated with pro-
vision of care through virtual modes were collected in 
facilitator-coordinated workshops.

Study setting
Workshops were conducted online, via the Zoom plat-
form. Participants were provided with options to attend 
2-h workshops during, or outside of, working hours.

Participants
Consumers included residents and patient representa-
tives within the new health facility catchment, compris-
ing 49 suburbs in Sydney, New South Wales, Australia. 
The facility catchment area was defined by the Local 
Health District’s (LHD) planning team on  16th July 2021. 
Participants were recruited through the LHD’s consumer 
and provider networks via email, postings in local news-
papers and through advertisements on the LHD’s Face-
book page. As 37% of the consumers in the catchment 
area are from culturally and linguistically diverse (CALD) 
backgrounds [31], non-English speaking consumers were 
invited to participate in the study through advertisements 
translated into the four most common languages spoken 
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in the area (Punjabi, Hindi, Mandarin and Korean). Their 
participation was aided by bi-lingual interpreters from 
the LHD.

The study invitation included a link to an online EOI 
questionnaire using REDCap electronic data capture 
tools [32]. Demographic data collected in the question-
naire included age, gender, location, ethnicity and contact 
information. Providers were asked to indicate their role 
and specialty, and consumers were asked for pertinent 
health information such as whether they are experienc-
ing a chronic health condition. Response to the question-
naire was taken as implied consent for collection of the 
demographic information. Interested consumers and 
providers were invited to participate in one of a series of 
workshops, run over a six-week period. Participants were 
consented via a separate PICF prior to each workshop; 
digital literacy questions in the PICF included eliciting 
participant familiarity and confidence with using smart 
phones, smart watches, and computers.

Workshops
Virtual care was presented and discussed in 12 work-
shops; six for consumers and six for providers. One of 
the consumer workshops was designated for CALD par-
ticipants, and conducted with the assistance of Manda-
rin speaking bi-lingual interpreters; one of the provider 
workshops was specifically conducted for primary care 
physicians (General Practitioners; GP) to leverage the 
considerable experience accumulated in telehealth deliv-
ery by this group over the preceding two years. The work-
shops commenced with a short explanation by a research 
team lead about the purpose of the workshop. Research-
ers (one scribe and one facilitator), and participants were 
then allocated to smaller online focus groups of up to 
five people. Within each group, the researchers made 

notes, facilitated discussion, and asked probing questions 
(facilitator guide available on request). Audio-recording 
devices, and researcher notes were used to capture the 
content of discussions.

Workshop scenarios and questions were designed 
around the model of care to provide an example. Chest 
pain was the condition used as heart disease is one of 
the most common reasons for hospitalisation identified 
in the health facility catchment (see Fig.  1). As partici-
pants were likely to be familiar with care delivered over 
the telephone or via video, due to the high prevalence of 
this care delivery mode during COVID-19, the scenario 
illustrated virtual care in the form of remote monitor-
ing. We asked participants general questions about the 
model’s strengths and weaknesses, usability and safety 
for themselves and people in their care. For providers, 
we also asked about barriers and enablers that might be 
encountered if introducing the model, from their own 
and their patients’ perspectives. Scripts for the work-
shops are provided as Supplemental files #1 (consumer) 
and #2 (provider).

Data analysis
Data from the demographic questionnaire were descrip-
tively analysed using SPSS V.22.0. Consumer and pro-
vider workshop data were de-identified and merged into 
aggregated narrative summaries, one for consumers and 
one for providers, and analysed separately. Two research-
ers (AC, NR) independently conducted a thematic 
analysis of the data using an open coding process then, 
through discussion, merged codes to derive sub-themes, 
which were then grouped into key themes that repre-
sented consumer and provider views and preferences 
about provision of care via virtual modes.

Fig. 1 Scenario for virtual care
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Results
Participants
A total of 33 consumers and 49 providers participated 
in the 12 workshops where virtual care was considered. 
Their age and gender distributions are summarised in 
Table 1. Focus groups were conducted for all consumers 
and providers who expressed an interest in participating 
in the study.

Consumers reported experiencing health conditions 
that were spread across the major physiology systems, 
with acute or chronic cardiac, renal or bone related con-
ditions most common. This was representative of the 
catchment where chest pain, heart failure and acute myo-
cardial infarction are listed among the most common 
causes of hospitalisation [33].

Most of the consumers rated their proficiency in Eng-
lish as excellent or good, (73%) although around half of 
the participants (48%) reported speaking another lan-
guage at home. Almost half of the consumers identified 
as Australian (49%) and there was evidence of ethnic 
diversity (see Table 2).

For providers, 47% worked in the LHD while the 
remaining 53% worked outside the LHD but resided in 
the new hospital catchment area. The providers worked 
in a variety of professional roles including nursing, allied 
health (e.g., physiotherapy, speech pathology), medical, 
general practice and administration (see Fig. 2). The pro-
viders reported having a diverse range of medical special-
ist qualifications with most practicing in a speciality such 
as psychiatry (25%), bone (16%), lung (15%), abdominal 
(13%), heart (12%), postnatal depression (10%), or renal 
dialysis (9%).

All providers self-rated their English proficiency as 
excellent or good, with 37% speaking another language at 
home. Although most of the providers identified as Aus-
tralian (62%), there was evidence of ethnic diversity (see 
Table 2).

Workshops
The two main forms of the virtual care model that were 
discussed within workshops were remote monitoring, 
and telehealth or videoconferencing. As expected, most 
consumers and healthcare providers were familiar with 
a consultation version of the virtual care model due to 
their experience with COVID-19, where it was heavily 
utilised in primary care in NSW. Consumers and pro-
viders appeared to have a common understanding of the 
broad concepts associated with different forms of virtual 
care but, while consumers tended to reflect on the model 
from a standpoint of patient needs, providers were able 
to consider both provider and patient views. CALD par-
ticipants raised similar issues to other consumers but 
emphasised the need for communication between pro-
vider and consumer in a common language: “From work-
ing as a language translator, language is an issue, can be a 
severe issue – how to convert the language” (CALD Con-
sumer 1, workshop 10).

Advantages of virtual care
The four themes that emerged from both consumer 
and provider data on the various strengths and benefits 
of hospital virtual care were patient factors and wellbe-
ing, accessibility, better care and health outcomes, and 
additional health system benefits (see Table  3). Across 
the workshops, consumers and providers described vir-
tual care as an accessible, patient-centred model that 
could provide agency and reassurance for patients in 
the community. It was perceived by consumers as a con-
venient way to receive care, as it avoided disruption and 
travel (particularly for those in more rural areas). The 

Table 1 Consumer and provider participant demographics

Consumers (n) Providers (n)

Gender

 Male 13 15

 Female 20 34

Age

 Under 30 3 10

 31 to 45 5 19

 46 to 60 14 15

 Over 61 10 5

 Prefer not to say 1 0

Table 2 Participant ethnicity and other languages spoken at 
home

a  Includes North American (2), New Zealander (2), Filipino (2), and Sri Lankan (2)
b  Includes Japanese (6), Polish (6), Slovenian (6), Spanish (6), Arabic (6), 
Cantonese (6)
c  Participants were able to select more than one option
d  Columns do not add up to 100 due to rounding

Ethnicityc (%) Other language spoken at 
 homed (%)

Consumers Providers Consumers Providers

Australian (49) Australian (62) Mandarin (65) Mandarin (17)

Chinese (30) Asian (14) Hindi (6) Hindi (11)

Indian (8) Indian (5) Tamil (6) Italian (11)

European (4) Middle Eastern (3) Croatian (6) Sinhalese (11)

Middle Eastern (3) European (3) Serbian (6) Afrikaans (6)

Fijian Indian (3) South American (3) Tagalog (6) Maltese (6)

Asian (3) Aboriginal and Tor‑
res Strait Islander (3)

Punjabi (6) Gujarati (6)

Othera (8) Otherb
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model was seen as a good alternative to inpatient care, 
particularly for patients with stable, low acuity condi-
tions that required ongoing medical monitoring. GPs 
felt that ongoing monitoring could provide them with 
additional insights into their patient’s condition, contrib-
uting to bridging the gap between primary and tertiary 
care. Providers indicated a broad scope for the applica-
bility of virtual care, particularly for patients who do not 
have complex needs, and felt that with appropriate tri-
age processes, staff could treat most patients remotely. 
Virtual care was also seen as a model that could reduce 
pressure on hospitals by freeing up resources, such as 
beds, and ameliorate the risk of infection associated with 
hospitalisation.

Disadvantages of virtual care
The four themes that emerged from both consumer and 
provider data on the barriers, difficulties and risks associ-
ated with virtual care were: patient factors and wellbeing, 
accessibility, resources and infrastructure, and quality and 
safety of care (see Table 4). Consumers and providers felt 
that patient wellbeing might suffer if patient characteris-
tics, such as health and digital literacy or self-efficacy, and 
severity of the illness, were not adequately considered 
when allocating a patient to this mode of care. They also 
emphasised the importance of patient choice when uti-
lising virtual care, and the potential for low quality care 
(e.g., lack of communication, inaccurate or invalid moni-
toring, and overreliance on technology), if the provider 

depends solely or mainly on technology over face-to-face 
care. Consumers raised concerns about the accessibility 
of the virtual care mode, particularly for patients with 
low socioeconomic backgrounds, poor health and digital 
literacy or no access to technology or equipment. Provid-
ers raised similar accessibility concerns to these but were 
also cognisant of potential barriers arising from costs of 
providing around-the-clock (24/7) care and provision of 
language translators. Resources and infrastructure con-
cerns of both consumers and providers revolved around 
staffing, and availability and reliability of technology 
including WiFi and monitoring devices. Safety issues, 
such as data safety and privacy, the risk of hacking, and 
the need to develop escalation procedures for emergency 
care were raised by both groups. As a result, virtual care 
was often perceived as a complementary model or deliv-
ery mode to support other models of care, rather than as 
a standalone model.

Discussion
Our study elicited consumers’ and providers’ views and 
preferences about provision of care via virtual modes, 
proximally, to inform the design of a new metropolitan 
hospital, but with distal application to other similar set-
tings nationally and internationally. A rich picture, sum-
marising our main findings, is at Fig.  3. We found that 
virtual care was widely perceived to improve patient 
wellbeing, increase accessibility to care, and free up hos-
pital resources. However, participants agreed that the 

Fig. 2 Distribution of workplace roles of provider participants
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model was not suitable for all patients or all conditions; 
minimum levels of health and digital literacy, and avail-
ability of reliable communication technology was consid-
ered essential, along with processes for escalating care if 
needed. Above all, choice in selecting the model, for both 
consumers and providers, was deemed paramount.

Virtual care has become increasingly common because 
of COVID-19, and published data on patient satisfaction 
with this mode of care is beginning to emerge. In a 2020 
health department survey of 2,600 patients across NSW 
who had experienced virtual care provided by public hos-
pitals during COVID-19 a high proportion rated the vir-
tual care they received as ‘very good’ or ‘good’ and said, if 
given the choice, they would use virtual care again [34]. 
While respondents were predominantly positive about 
virtual care, as with our study participants, they preferred 
it was reserved for simple, straight forward consultations, 
routine appointments and referrals [34]. Clinicians across 
NSW were also recently surveyed about their experiences 
of providing virtual care [35]. Similar to the providers in 
our study, survey respondents generally perceived virtual 
care as an additional positive option that increases access 
and choice when used appropriately [35]. Health service 
evaluations [36–39] and academic literature [11, 14–16] 
also support the positive benefits of virtual care, includ-
ing improved patient satisfaction and more personalised 
care.

Virtual care was perceived to be beneficial for diverse 
populations, improving access to care for those who 
could not easily visit hospitals, whether due to remote 
location, disability or restricted access to transport. It was 
also perceived to be beneficial for CALD populations, 
provided adequate interpreter services were provided. 
As in our study, focus testing by others found that CALD 
populations supported virtual care, provided interpreting 
services were integrated into the model [35].

Concerns raised by consumers included provi-
sion of back-up options in case of technology failure 
and development of clear escalation processes in case 
more urgent care was needed (especially outside nor-
mal working hours). These apprehensions are timely: 
a recent review on patient safety associated with deliv-
ery of care via virtual modes found that patient risks 
associated with telehealth are not well understood or 
addressed [40]. Concerns raised by providers about 
the limitations of virtual media, such as not being able 
to physically examine the patient, are also evident in 
the literature. For example, a recent US study found 
blood pressure was only measured in 1 in 10 virtual 
care consultations in comparison with 7 in 10 face-to-
face visits [41]. Providers in our study expressed con-
cerns about the medicolegal ramifications of missing a 
diagnosis, and studies that have found errors and inap-
propriate referrals for some conditions support these 
concerns [4].

Fig. 3 Summary of main findings
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When implementing virtual care models, considera-
tion should be given to addressing identified barriers 
such as availability of information and communication 
technology infrastructure, and usability of the system for 
both clinicians and consumers. Considering consumer 
and provider views when designing new models of care 
has been shown to improve uptake [42]. While usability 
studies have strong potential to improve adoption and 
safety of virtual care delivery modes [43], there is lim-
ited research on how usability evaluation has been used 
to support design and implementation of telehealth and 
virtual care systems more broadly [44, 45].

The perception, voiced by both consumers and provid-
ers, that virtual care should be considered as a supple-
mentary mode of care to support other modes, leads to 
the concept of blended models. In the consumer and pro-
vider consultations, participants suggested virtual care 
be blended with face-to-face care, rather than with other 
innovative models. In the literature, however, virtual care 
was more commonly blended with other models or forms 
of care, namely hospital in the home, integrated care or 
digital hospitals. While blended models are more likely 
to facilitate patient choice, and appear to produce supe-
rior outcomes in some studies [9, 13, 46], it may be criti-
cal to assess whether the blending of models increases, 
decreases, or shifts resource requirements. When blend-
ing integrated and virtual care, for example, one review 
found that there were increases in outpatient clinic visits 
and patient-initiated telephone contact for those receiv-
ing integrated telemonitoring, as well as increased nurse 
time, contacts, and visits [23].

The ability of the model to reduce pressure on hospi-
tals may be more a perception on the part of consum-
ers than reality. While some studies have found reduced 
readmissions associated with virtual care [17], others 
have shown mixed results [14, 18, 21, 47, 48]. Inpatient 
hospital beds are typically costed on the number of 
clinical staff needed, rather than the number of physi-
cal beds, and it is likely than any staff freed up from 
face-to-face care will be needed to deliver care via vir-
tual modes. Studies have found, for example, that vir-
tual care results in higher healthcare utilisation for 
some conditions [49]. The grey literature also reports 
that implementation of virtual care can be hampered by 
change resistant workplace cultures and organisational 
leadership, and that this can result in variable use and 
uptake amongst clinicians [50].

Limitations
As the study was conducted primarily via Zoom, it is 
likely that there was a positive bias toward those who 

prefer, or are more comfortable, with virtual care deliv-
ery modes. The Australian Digital Inclusion Index 
(ADII) [51] is a composite measure that scores access, 
affordability and digital ability over a range of 0–100. 
The threshold for inclusion (ADII 61 and above) indi-
cates that a person scoring above that level can make 
accessible, affordable, and effective use of the inter-
net. For our participant community in 2021, the ADII 
ranged between 71.0 (Included) for the Southern part 
of the catchment and 80.0 (Highly Included) for the 
Northern portion [51], so it is likely that our results 
are reflective of the broader community. Additionally, 
the consultations were conducted with residents and 
providers of one local health district in metropolitan 
Australia. We did not explore whether participants had 
previous experience of virtual care, and this may have 
influenced their responses. Finally, non-English-speak-
ing participants were of largely of Chinese descent (13% 
of consumers). Other non-English speaking partici-
pants were invited to contribute to consultations, but 
low participation rates were observed.

Conclusion
Virtual care modes are positively perceived by broad 
range of consumers and providers and have unrealised 
potential to be an important part of innovative hospital 
care. Through enhancing patient choice and agency, vir-
tual care can position the patient at the centre of clinical 
decision-making. A successful virtual care model would 
require sufficient infrastructure, including connected 
technology and clinical spaces from which to deliver 
care, training on care delivery modes for both consum-
ers and providers, and clinical governance frameworks 
to manage data security and deliver care safely. Imple-
mentation of this mode of care requires careful consid-
eration of resources, however; these include resources 
to support learning of new skills for consumers and 
providers, provision of clinical escalation processes, 
provision of skilled clinical staff, adequate and reliable 
integrated communication technology, and integration 
with other hospital and health services.
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