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Background: The experiences of COVID-19 patients admitted to Virtual Wards and their caregivers are under-
explored in Asian communities. A COVID-19 Virtual Ward (CVW) was recently established in Singapore.

Aim: This study aims to describe the experiences of high-risk COVID-19 patients admitted to a Virtual Ward and
their caregivers in a multi-racial Asian community.

Methods: A descriptive qualitative study was conducted from November 2021 to March 22 among high-risk
COVID-19 patients and their caregivers who had been admitted to a CVW. The CVW involved teleconsultation
whereby patients submitted their vital signs via a chatbot on their mobile phone and were supported remotely by
a team of allied health professionals. In-depth interviews were conducted with patients and their caregivers and
analyzed thematically.

Findings

The findings were supported by three themes. First, CVW admissions were perceived to be safe and effective. The
second emerging theme related to the benefits and burdens of receiving care at home. The benefits of CVW were
perceived comfort and familiarity with the home environment, while burdens included ensuring discipline in
submitting health data and self-isolating from other household members. Last, the role of external factors such as
informal support, paid domestic workers, and work arrangements was highlighted by the participants. Overall,
key enablers for a successful CVW experience were the availability of social support, timely care from the care
team, and 24/7 access to the team.

Conclusion: In conclusion, CVW was perceived as a safe and effective strategy to manage high-risk patients at
home. We recommend that Virtual Wards should be further developed to expand bed capacity in both pandemic
and non-pandemic settings.

1. Introduction

The shortage of hospital beds and manpower caused by surges in
COVID-19 has accelerated the development of COVID-19 Virtual Wards
(CVW). Virtual Wards have been defined as “any interaction between
patients and/or members of their circle of care, occurring remotely,
using any forms of communication or information technologies, to
facilitate or maximize the quality and effectiveness of patient care.” [1].
Virtual Wards have been implemented to provide care for patients with

* Corresponding author.

COVID-19 in the United Kingdom (UK), the United States (US), Canada,
Australia, and China; these all have three key features: (1) program-
specific admission criteria, (2) vital signs monitoring, and (3) telecom-
munication (telephone, video calls, via websites, applications, or chat-
bots) [2-6]. In these studies, Virtual Wards were established to be safe
[3] while reducing hospital utilization [4]. Virtual Wards in England,
Australia, and Canada have also been associated with high patient and
caregiver satisfaction [5-7].

As the hospital-at-home service of the National University Health
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System (NUHS) covering Western Singapore, NUHS@Home started
Singapore’s first COVID-19 Virtual Ward for high-risk COVID-19 pa-
tients to be treated at home [8]. We previously explored the experiences
of patients and caregivers of the NUHS@Home program [9]. Due to
infection control concerns in managing COVID-19 patients, CVW
differed from regular NUHS@Home protocols in two key ways: first,
contact with the care team was largely via teleconsultation rather than
home visits; second, vital signs were self-monitored using a chatbot
rather than Bluetooth connected devices.

How patients and caregivers experience CVW has not been explored
in Singapore, but it has been researched in other countries. Research has
shown that participants in the United Kingdom, the United States,
Australia, and Canada have found CVW acceptable [4,5,10,11]. Facili-
tators to CVW in these countries included patients’ commitment level to
self-monitoring and having support from family, friends, and the CVW
care team [4,5,10,11]. However, barriers to successful CVW included
technological issues, quality of medical equipment (e.g., oximeters), and
timely access to critical care [4,5,10,11].

Such experiences in Asian communities may differ from Western
communities for three reasons. First, Asian patients tend to be more
likely to depend on healthcare providers for their recovery [12]. Second,
caregiving and domestic support structures differ, where Southeast
Asian patients are both less likely to live alone [13] and more likely to
employ stay-in domestic helpers [14]. Third, as the prevailing policy in
Singapore for the first 15 months of the pandemic was to institutionalize
all COVID-19 patients in hospitals or treatment facilities, being treated
at home was unfamiliar to patients and caregivers. Although our prior
evaluation of NUHS@Home has shown positive patient experiences [9],
whether these apply to COVID-19 is uncertain.

To our knowledge, this is the first qualitative study of a COVID-19
Virtual Ward in Asian communities; the findings can be used to inform
the planning of future virtual home-based acute care services across a
variety of Asian contexts. The study aims to describe the experiences of
high-risk COVID-19 patients admitted to a Virtual Ward and their
caregivers in a multi-racial Asian community.

2. Methodology
2.1. Study design

A descriptive qualitative study was performed for patients admitted
to the NUHS@Home CVW from November 2021 to March 2022. All
patients discharged from the COVID-19 Virtual Ward were invited for an
interview. Caregivers of these patients were also invited if they assisted
the patient with either activity of daily living or with medical decision-
making. Interviews with patients and caregivers were conducted inde-
pendently. The study received ethics approval from the National Health
Group Domain Specific Review Board: Reference Number: 2021,/00896.
Findings were reported following the Consolidated Criteria for Report-
ing Qualitative Research Checklist (COREQ) as Supplementary Table 1
[15].

2.2. COVID-19 Virtual Ward

2.2.1. Patient population

Patients were referred via three pathways: (1) Early discharge for
COVID-19 patients admitted to the three hospitals in Western Singapore;
(2) Admission avoidance for COVID-19 patients attending any of the
three Emergency Departments in Western Singapore; or (3) Admission
avoidance for patients referred from outpatient or primary care facil-
ities. Patients referred from primary care facilities were screened and
referred to this program by the Case Management Task Group of the
Ministry of Health which centrally triaged COVID-19-positive cases.

The inclusion criteria for the CVW were (1) high-risk for deteriora-
tion from severe COVID-19, yet clinically stable to receive treatment at
home (e.g., not requiring supplemental oxygen), and (2) able to self-
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isolate from uninfected household members. High-risk clinical criteria
evolved with policy changes and prevailing variants but generally
included patients who were either: (1) elderly and not fully vaccinated,
(2) multiple comorbidities (e.g., chronic respiratory disease, heart fail-
ure), or (3) immunocompromised (patients with organ transplant, can-
cer on chemotherapy, hematological malignancy, retroviral disease or
non-cancer conditions on immunosuppressive treatment).

All referrals were screened by CVW physicians over teleconsultation,
and if eligible, they were admitted to the CVW. CVW admission was
optional: patients could decide to be admitted to a hospital or COVID-19
treatment facilities instead. These treatment facilities were similar to
hospital wards and provided round-the-clock in-person care by health-
care professionals, but did not have intensive care facilities. The cost of
care was borne by the Ministry of Health as per prevailing government
policy.

2.2.2. Teleconsultations and remote vital signs monitoring

Once admitted to CVW, patients remained in self-isolation in their
homes with daily communications with the care team. The consultations
were protocolized involving vital signs review, symptom assessment,
and medication review. Besides physicians and nurses, the CVW team
comprised allied health professionals: pharmacists for medication re-
view and counseling, and dieticians for patients with reduced oral
intake.

Patients were instructed on how to measure their vital signs using a
thermometer, pulse oximeter, and blood pressure machine. Devices
were delivered to patients if they did not already have them. Patients or
an identified caregiver were enrolled on a chatbot via their mobiles; the
chatbot provided an automated push notification three times a day with
an online form to submit their vital signs. Submitted readings were
synchronized to an online clinical dashboard. There was a protocol for
the care team to follow up on abnormal or unsubmitted vital signs via
phone call.

During the recovery phase (2nd week of illness), video consultations
were reduced to every other day, and vital signs monitoring was reduced
to twice daily. If patients required prolonged isolation (3rd week of
illness), video consultations were conducted on an as-needed basis, and
vital signs monitoring was reduced to once daily. All patients had access
to the care team 24/7 via a hotline.

Additional clinical assessments were conducted by the physicians
based on the following escalation criteria: (1) the patients reported se-
vere symptoms related to shortness of breath, (2) acute exacerbations of
symptoms, or (3) abnormal vital signs. When necessary, hospital
admission was arranged for further patient evaluation.

All patients were assessed by a physician with a video consultation
upon discharge. Patients were discharged and released from self-
isolation based on prevailing local government guidelines.

2.2.3. Home visits and medication delivery

During this period, the CVW care team also collaborated with private
on-demand medical house-call services to provide home visits for
nursing procedures, such as blood taking, infusion of intravenous fluids
or administration of COVID-19 therapeutics, or peripherally inserted
central catheter (PICC) flushing. Oral medications, including both
symptomatic medications and chronic disease medications, were deliv-
ered to patients as required.

2.3. Data collection and analysis

The interviewer was a female nursing research assistant (C.C.) who
was supervised by a qualitative research expert (S.S.). The latter has no
prior relationship with the participants and was not involved in patient
care. Due to the COVID-19 pandemic restrictions at the time of data
collection, interviews were conducted via secured phone calls. Partici-
pants were anonymized through pseudonyms and interview data were
coded using identification numbers. Through a virtual consent process,
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participants were informed of the study’s purpose, their rights to with-
draw, and that their participation was strictly voluntary and confiden-
tial. On average, interviews were conducted one week (between one to
three weeks) after the patients were discharged from CVW.

The interview guide was developed based on the literature [2,9], and
the clinical expertise of the co-authors (S.Q.K. and Y.W.L.) and then
piloted among one participant. No changes were made to the pilot
interview; hence it was also added to the final analysis. Most interviews
were conducted in English, where they were audio recorded, and tran-
scribed by the interviewer (C.C.). Interviews in Mandarin were manually
transcribed and translated into English by C.C. who is fluent in both
languages. The accuracy of the translations was checked by other
bilingual team members.

These interviews were thematically analyzed using Braun and
Clark’s six-step inductive approach [16]: (1) familiarizing with data, (2)
forming initial codes, (3) exploring potential themes, (4) reviewing
themes, (5) defining and naming themes, and (6) finalizing the findings.
Two researchers (C.C. and S.S.) independently analyzed the data and
discussed extensively to identify the themes. Any discrepancies were
resolved through a third researcher (S.Q.K.).

3. Results

From November 2021 to March 2022, 37 potential participants were
approached for an interview through purposive sampling, which four
declined due to busy schedules. Overall, 33 interviews were conducted
(18 patients and 15 caregivers). None of the patients and caregivers
were related to each other. The average duration of the interviews was
35 min. The mean age of the patients and caregivers was 54 (standard
deviation, SD 16.5) and 49 (SD 8.3), respectively. Their demographic
characteristics are illustrated in Table 1.

Three themes were developed: (1) CVW admission was safe and
effective, (2) Benefits and burdens of receiving care at home, and (3)
Role of external factors in the CVW experience. The themes and sub-
themes are illustrated in Fig. 1.

3.1. Theme 1: CVW admission was safe and effective

Participants understood that they were considered high-risk as
indicated by their physicians. Despite so, many found care in the CVW
safe and effective. As such, most of the participants had a positive
experience with CVW and would have chosen this model of care again,
under similar conditions. This theme is supported by three subthemes:
(1) A “safe” experience, (2) An appropriate level of care, and (3)
Approachable, accessible, and timely access from the care team.

Table 1
Characteristics of study participants.

Characteristics Patients (n = Caregivers (n =
18) 15)

Age (mean, SD) 54 (16.5) 49 (8.3)

Sex (%, n)

Male 8 (44.4) 8(53.5)

Female 10 (55.5) 7 (46.7)

Race/Ethnicity (%, n)

Chinese 13 (72.2) 14 (93.3)

Malay 3(16.7) 0

Indian 2 (11.1) 1(6.7)

Living arrangements (%, n)

With Spouse/parents/children/others 15 (83.3) 15 (100.0)

Alone 3(16.7) 0

Employment (%, n)

Employed 12 (66.7) 11 (73.3)

Unemployed/retired 6 (33.3) 4(26.7)

Number of participants with paid 2(11.1) 8 (53.3)

domestic helpers (%, n)
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3.1.1. A “safe” experience

Most participants perceived that CVW was safe. Some even found it
“safer” compared to the hospital, as they perceived lower infection
exposure as compared to the hospital setting.

“...[the hospital was] not suitable for me because I'm under chemo
[therapy]... [patients in the hospital] keep coughing...[they were] not
wearing masks... So, I chose to go back [home, where] it was safer...”
[Patient, female, 55 yo].

3.1.2. An appropriate level of care

Although these were high-risk patients, many felt that CVW has
provided them with the “right amount of care” and believed that
healthcare resources could be allocated to those who need it more.

“...Ifeel very well taken care of in the COVID Virtual Ward...although it’s
not like they are physically there, but it’s really the right amount of care
that I need...it [also] helps to cut the amount of workload [for the
healthcare providers]...I'm very thankful...” [Patient, female, 36 yo].

3.1.3. Approachable, accessible, and timely access from the care team

Based on our findings, it was suggested that easy access to care teams
via daily calls, video consultations, and immediate feedback from their
care teams were important for the success of CVW. Additionally, par-
ticipants felt that it was “very assuring” that essential supplies or ser-
vices were promptly delivered to them (e.g., nursing services,
medication, vital sign equipment). They also perceived that they needed
to receive timely access to medical attention in the form of quick
response to abnormal vital sign readings, and a 24-hour emergency
hotline. To provide more assurance on timely access to medical atten-
tion, participants suggested that the chatbot should prompt them as to
when the care team would be contacting them, should an abnormal
reading be reported. More assurance can also be provided if participants
could receive care from the same doctor.

“If there is any problem, it can be solved immediately. I don’t even have to
hit that [emergency] hotline. As soon as I submit [an abnormal vital sign
reading], they [the care team will] automatically call me.” [Caregiver,
female, 58 yol.

“Every time... [it was] a different doctor... to some, it might cause some
confusion...Perhaps we could have [been] informed that it will be a
different doctor.” [Patient, male, 49 yo].

3.2. Theme 2: Benefits and burdens of receiving care at home

The benefits of CVW were perceived comfort, familiarity with the
home environment, and closer proximity to loved ones. This is sup-
ported by the first two subthemes: (1) Comfort and familiarity in one’s
home, and (2) Close proximity with loved ones. Conversely, some par-
ticipants reported burdens related to CVW, which are described in the
last two subthemes: (3) Self-monitoring at home, and (4) Taking up
COVID-19 precautions at home.

3.2.1. Comfort and familiarity in one’s home

Patients reported being “in the comfort of my home”, resulting in a
better quality of sleep and appetite. CVW also brought familiarity, which
was especially important to a specific group of high-risk patients - the
elderly or those with dementia.

“... [the patient has]...dementia, [so] she doesn’t really recognize a lot of
people. Having her at home when she recognizes me, will [has] help[ed]
her a lot. [Caregiver, male, 41 yo].

3.2.2. Close proximity with loved ones
Close proximity to loved ones was highlighted as an important factor
when considering CVW. This was especially important to elderly
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Fig. 1. Overview of themes and subthemes.

patients who “don’t speak any English” or did not know how to use
phones to communicate with their family members. Given the COVID-19
visitor restrictions in the hospitals, many family members felt that CVW
is a good alternative where they could be closer to the patients.

“...once she [the patient] was warded at the hospital, I don’t know what is

going on. Because no visitors are allowed, no caregivers are allowed...you
hear so many horror stories on the newspaper, some old people just passed
away in the ward without all the close family members. That’s my
worry.” [Caregiver, female, 56 yo].

3.2.3. Self-monitoring at home

While most participants had no difficulties taking vital signs at the
designated time, some had to ensure they awoke early (before 8AM) to
submit their vitals at the correct time, which they felt required “disci-
pline”. Nonetheless, many suggested that it was manageable and
essential to “make sure that the readings are taken” and that the patient’s
conditions were “stable”. The use of the chatbot to enter their vital signs
was also deemed manageable. However, some caregivers expressed that
they had to help the older patients with the chatbot. Push notifications
sent through the chatbot during a designated time were also helpful.

“...they [the care team] will give me [an] alert that it’s time to send the
vital sign information... [I will] key in...my mum’s IC [Identification Card
number], then they will offer you [to key in the vital signs in the chatbot],
it’s very easy to operate.” [Caregiver, female, 56 yo].

3.2.4. Taking up COVID-19 precautions at home

Most participants “don’t find any inconvenience” with adhering to
COVID-19 precautions, which they felt necessary to minimize the spread
of COVID-19 in their homes.

However, some reported challenges when dealing with elderly pa-
tients who had difficulties with self-isolation, as these patients either
“get forgetful” when self-isolating or had low health literacy and did not
understand the importance of self-isolation. It was common for partic-
ipants to order food deliveries during self-isolation to deliver the ne-
cessities. However, food delivery was challenging for those who have

financial difficulties.

“My parents were... “chapalang” [without care] ...They just did things
their own way...they were using the same toilet, even though they have ...
so mary other toilets in the house. And I'm like, “Dad, I told you, you
cannot share the same toilet as Mum.” [Caregiver, female, 52 yo].
“...we are not a very well-to-do family, we have to fork out [food] de-
livery charges...It was quite tough... we really skimp on our spending.”
[Patient, male, 41 yo].

3.3. Theme 3: Role of external factors in the CVW experience

Several external factors influenced the patient and caregiver’s ex-
periences of CVW. This theme is represented by three subthemes: (1)
Presence of informal support, (2) Role of paid domestic workers, and (3)
Influence of occupation and work arrangements. Please note that not all
patients interviewed had informal or formal caregivers living with them
- three lived alone and did not have domestic help.

3.3.1. Presence of informal support

Informal support from caregivers and family members helped to
provide food for patients while they self-isolate and ensure surface
cleaning and disinfection. Many participants in this study resided in a
multi-generational household and thus, “took turns” with caregiving
duties between family members. Patients who stayed alone turned to
family members, neighbors, or friends for support. Conversely, CVW was
perceived to be challenging for participants without social support or
felt that this model of care will not be suitable for older adults with lower
literacy, and limited social support. Having tech-savvy and English-
literate caregivers was important in assisting patients who were not.

“[My friend] only [stays] a block away...[she will] buy breakfast...If you
want to do this...the person has [the patient needs to have] some kind of
support system.” [Patient, female, 33 yo].

“We know how to use [the vital sign monitoring] because we [are] only
50 + [years old], and we understand English. For old people, I think it’s
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not suitable... they don’t know English. They don’t know how to measure
their blood pressure, [and] oximeter...” [Patient, female, 55 yo].

3.3.2. Role of paid domestic workers

In addition, formal support from domestic helpers was important,
and was commonly hired in the patients’ households. In some cases,
caregivers heavily depend on these domestic helpers to provide daily
care for patients, and they would not have opted for CVW without this
additional help.

“[if] I don’t have a helper, I will just admit her [to the hospital] because I
can’t cope.” [Caregiver, female, 56 yol.

3.3.3. Influence of occupation and work arrangements

Besides domestic helpers, our findings suggest that participants with
flexible work schedules were more likely to find CVW manageable.
Conversely, patients may find getting support from their workplace
challenging when they are admitted to the CVW, because they are at
home rather than in the hospital.

“We only got the documentation [medical certificate] after the
discharge...So that really stresses me... I get pressurized from my em-
ployers [asking me] like when am I coming back to work.” [Patient,
male, 41 yol.

4. Discussion

This qualitative study analyzed the perceptions and experiences of
high-risk COVID-19 patients and their caregivers receiving a CVW model
of care as a substitute for inpatient hospitalization. Overall, CVW was
perceived to be a safe and effective alternative to in-patient hospitali-
zation, with other benefits such as better comfort and being closer to
loved ones. The positive response to the CVW model of care was similar
to international studies in the UK, Canada, and Australia [3,5,6].

In our CVW, we extended the care model to accommodate a variety
of high-risk COVID-19 patients (elderly, patients with comorbidities, or
immunocompromised). In this group, key enablers include social sup-
port, approachable staff, and easy access to medical attention; key
challenges shared by participants in this study were largely by care-
givers who had to assist their elderly relatives with the chatbot and
adherence to isolation measures. Most patient participants had formal or
informal caregivers, with only three living alone. Perhaps, this was why
patient participants did not report facing challenges during CVW.

Despite previous reports of Virtual Ward care lacking interpersonal
interactions with healthcare providers [5], our study participants felt
reassured and well-supported by the CVW team. Most participants felt
that the care provided was appropriate, attributing it to daily telecom-
munication and quick intervention in emergencies. This is consistent
with previous research indicating that technology can support close
interactions with the care team [17].

The critical role of formal and informal caregivers, for example, in
monitoring patients and assisting them with telecommunication, was a
recurring theme. This was congruent with prior research [5,18]. CVWs
in the UK reported that most patients lived alone [19,20], hence, care-
giver support had to be achieved by caregivers moving in with patients
or frequent telephone calls to check on patients [17]. In contrast, all
patients in our study resided with or near their caregivers and family
members, a common household structure in Singapore and other Asian
societies [21]. However, our participants did find caring for elderly
patients with low health and technological literacy challenging. This
was consistent with previous studies that highlight caregiver stress when
attending to elderly patients [18]. Therefore, Virtual Ward care teams
must include caregivers as key stakeholders in caring for the patient,
proactively identify patients with a higher risk of caregiver stress, and
provide reassurance and education to alleviate caregiver stress.
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Stay-in foreign domestic helpers provided caregiving support by
assisting in activities of daily living for elderly patients in this study.
Dependence on these domestic helpers was so prominent that some
caregivers from our study would not opt for CVW without their helpers.
Domestic helpers are frequently employed in Asia and the Middle East
(e.g., Singapore, Hong Kong, and Saudi Arabia) [14], making them
additional key stakeholders of CVW. Due to difficulties with access,
domestic helpers were not able to be included as participants in this
study.

The overall positive patient experiences in this study suggest that
CVW is an effective strategy in treating high-risk COVID-19 patients.
However, these attitudes may have been influenced by the bed shortages
and isolation criteria during the height of the pandemic. Patients and
caregivers in our study may have been more likely to accept remote care
to help minimize risk to themselves and their family members and may
feel differently about self-monitoring and home recovery in non-
pandemic contexts.

4.1. Limitations, strengths, and implications for future recommendations

Due to COVID-19 restrictions, the interviews were conducted over
the phone, and hence, non-verbal cues were not collected and evaluated.
Furthermore, findings may have been influenced by recall bias as in-
terviews were conducted at least one week after CVW experiences.
Moreover, our study did not include the experiences of other major
stakeholders (e.g., CVW staff and domestic helpers), and hence, future
research is needed to explore the experiences of these stakeholders.
Nonetheless, this is the first qualitative study to describe the experiences
of high-risk COVID-19 patients and their caregivers in a CVW in
Singapore. Findings can be transferable to CVWs serving high-risk pa-
tients, and those in the Asian context.

From our findings, we have three key recommendations. First, CVW
was not only found to be safe and effective but also suggested to be well-
received in Asian communities that value being in the comfort of their
homes surrounded by family members. Second, a two-way multimodal
use of technology (voice calls, video calls, and text platforms) is an
effective strategy to ensure virtual care is delivered promptly. Third, to
further support caregivers of patients admitted to virtual wards, care
teams may consider strategies like arranging meal delivery to assist with
logistical concerns or wearables to assist with patients’ inability to self-
monitor vital signs. In assessing patients for suitability for CVW care,
care teams should also consider that patients who are not able to self-
manage, for example, because of low health literacy, or have an avail-
able caregiver in isolation may not be suitable candidates for CVW.

4.2. Conclusion

CVWs are novel in Singapore, and the research on this model of care
in Asian communities is limited. Our findings suggest that with the aid of
telecommunication and self-monitoring of vital signs, patients and
caregivers believed that they were safe and effective alternatives to
hospital care. Virtual Wards should continue to expand their scope
beyond COVID-19 to provide more alternatives to inpatient
hospitalization.
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