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Abstract

Background: The National Health Service in England is facing unprecedented demand on hospital services with virtual wards
being a central tenet of the strategy to manage these ongoing pressures on capacity. Virtual wards combine digital and analogue
tools, monitoring systems, and teams of multi-disciplinary care providers to support patients in their place of residence who
might otherwise be cared for in hospital. Despite virtual ward programmes continuing to proliferate in the UK and across the
globe, the models of care which support them are still evolving, and best practice in their design and implementation is yet to be
fully established. It is therefore necessary to continue to gather evidence about the influences that shape their design and support
their successful and sustained introduction.

Objective: To explore the experience of staff involved in designing, developing and delivering virtual wards as part of the
national programme, in order to understand the factors that influence its implementation and sustainability.

Methods: Qualitative data were collected through semi-structured interviews with staff and senior stakeholders involved in
developing, leading, and delivering the virtual ward programme within one of the largest integrated care systems in England.
Data were analysed using directed content analysis, informed by the Non-adoption, Abandonment, Scale-up, Spread, and
Sustainability (NASSS) framework.

Results: We interviewed 20 participants from clinical and non-clinical roles including service transformation leads, programme
leads, physiotherapists, nurses and consultants. Using the NASSS framework, we identified severa key findings. Patient context
was as important as clinical criteriain determining referral suitability (Condition). Stand-alone digital monitoring solutions with
offline capability improved accessibility (Technology). While benefits to patient rehabilitation and hospital capacity were widely
understood, concerns over the lack of evidence remained (Value proposition). Clearer messaging about the nature and benefits of
virtual wards was needed for patients and carers and staff described challenges with remote care and shared responsibility across
settings (Adopters). Pre-existing collaborative arrangements helped but varied by speciality (Organisations). NHSE targets and
metrics of success were considered unrealistic (Wider system). Finally, participants recommended more coherent regional
planning that involved consultation with patients (Embedding over time).

Conclusions: If the UK’ s virtual wards programme is expected to move forward, it requires patients, their family and carers, and
staff receive coherent messaging of their responsibilities and benefits. Targeted training and ring-fenced time for staff would
help, as would the provision of purposely designed patient-facing technologies. Finally, extended planning and funding cycles
are needed to gather robust evidence and refine virtual wards, ensuring better integration with existing services that incorporates
patient preferences and needs from various socio-cultural backgrounds.

(IMIR Preprints 09/04/2025:75406)
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Abstract

Background: The National Health Service in England is facing unprecedented demand on hospital
services with virtual wards being a central tenet of the strategy to manage these ongoing pressures on
capacity. Virtual wards combine digital and analogue tools, monitoring systems, and teams of multi-
disciplinary care providers to support patients in their place of residence who might otherwise be
cared for in hospital. Despite virtual ward programmes continuing to proliferate in the UK and across
the globe, the models of care which support them are still evolving, and best practice in their design
and implementation is yet to be fully established. It is therefore necessary to continue to gather
evidence about the influences that shape their design and support their successful and sustained
introduction.

Objective: To explore the experience of staff involved in designing, developing and delivering virtual
wards as part of the national programme, in order to understand the factors that influence its
implementation and sustainability.

Methods: Qualitative data were collected through semi-structured interviews with staff and senior
stakeholders involved in developing, leading, and delivering the virtual ward programme within one
of the largest integrated care systems in England. Data were analysed using directed content analysis,
informed by the Non-adoption, Abandonment, Scale-up, Spread, and Sustainability (NASSS)
framework.

Results: We interviewed 20 participants from clinical and non-clinical roles including service
transformation leads, programme leads, physiotherapists, nurses and consultants. Using the
NASSS framework, we identified several key findings. Patient context was as important as clinical
criteria in determining referral suitability (Condition). Stand-alone digital monitoring solutions with
offline capability improved accessibility (Technology). While benefits to patient rehabilitation and

hospital capacity were widely understood, concerns over the lack of evidence remained (Value

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]
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proposition). Clearer messaging about the nature and benefits of virtual wards was needed for
patients and carers and staff described challenges with remote care and shared responsibility across
settings (Adopters). Pre-existing collaborative arrangements helped but varied by speciality
(Organisations). NHSE targets and metrics of success were considered unrealistic (Wider system).
Finally, participants recommended more coherent regional planning that involved consultation with

patients (Embedding over time).

Conclusion: If the UK’s virtual wards programme is expected to move forward, it requires patients,
their family and carers, and staff receive coherent messaging of their responsibilities and benefits.
Targeted training and ring-fenced time for staff would help, as would the provision of purposely
designed patient-facing technologies. Finally, extended planning and funding cycles are needed to
gather robust evidence and refine virtual wards, ensuring better integration with existing services

that incorporates patient preferences and needs from various socio-cultural backgrounds.

Keywords: Virtual wards; Qualitative research; Digital health; Health services research; Remote

monitoring

Introduction (322)

The potential of VWs has driven their implementation across North America [13], Australia [14], the
Far East [15] and Europe [16]. In the United Kingdom (UK), the National Health Service (NHS) is
relying on VWs to help ease the pressure of unprecedented demand for inpatient care [1, 17, 18]. The
NHS has invested £500 million with the aim of creating between 40 and 50 virtual ward beds per 100
000 people by the end of 2025 [19, 20]. This was supported via a series of regional VW programmes

delivered by local integrated care systems and overseen by regional VW leads.

Despite the proliferation of VWs in the NHS and elsewhere, the models of care which support them

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]
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are still evolving, and there is a need to continue gathering evidence about the factors that shape

their design and support their successful implementation [7, 19]. The NHS national VW programme
offers a useful opportunity to meet this need, and the work presented here describes the experiences
of senior decision makers, clinical leads, and those delivering a multi-speciality VW in one of the
largest integrated care systems in England. By analysing the qualitative data using an a priori
framework purposely developed to explore the implementation of digital health interventions [21],
we offer structured and transferable learning to inform future iterations of VWs applicable to the UK
and beyond.

Methods (557)

The work explores the experiences of a range of staff involved in developing and delivering the VW.
Data were gathered using semi-structured interviews and analysed using a directed content analysis
informed by the Non-adoption, Abandonment, Scale-up, Spread, and Sustainability (NASSS)
framework developed by Greenhalgh et al which provides opportunity for structured learning that is

readily transferable across various digital health initiatives [22-24].

The NASSS Framework

The NASSS framework was developed specifically to help plan the implementation and rollout of
technology-enabled care programmes [25]. Its multi-dimensional structure allows the systematic
identification of the various elements that contribute to the successful delivery of technology-enabled
care interventions at scale. The framework consists of seven domains relating to, 1) the complexity
of the Condition; 2) the nature of the Technology; 3) the Value proposition to stakeholders; 4) the
attitudes of and impact on Adopters; 5) the culture and capacity of the Organisation; 6) the influence
of the Wider system; and 7) the steps needed for the intervention to Embed over time. These domains

and the underpinning rationale are summarised in Figure 1 and further described in Table 1.

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]
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3. VALUE PROPOSITION
3A Supply-side value
(to developer)
3B Demand-side
value (to patient)

Figure 1: Summary of the NASSS framework [25]

Setting/Recruitment

Litchfield et &

The VW programme was delivered by a secondary care trust supported by a local community care

trust located in a large, diverse city in the UK. Both trusts are part of one of the largest integrated

care systems in the NHS. Participants were to be purposively sampled to include the NHSE regional

virtual ward team (nested within the local regional Urgent and Emergency Care team), clinical leads,

and those delivering the VW. Those eligible were identified by the VW programme Steering Group

consisting of representatives from each VW. Staff participants were approached by the VW

programme leads or senior (virtual) ward staff and those who agreed were then contacted by a

researcher via email and offered the opportunity to ask questions before being consented prior to the

commencement of the interview. The intention was to undertake a total of 25 interviews following

the recommended estimations of sample size to achieve saturation [26]. The study was approved by

https://preprints.jmir.org/preprint/ 75406
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University of Birmingham’s Science technology engineering and mathematics ethical approval

committee (ERN_13-1085AP41).

Data Collection

Semi-structured interviews were conducted over the phone or via an online platform (Zoom or MS
Teams) by IL and RL, who have extensive qualitative experience and backgrounds in applied health
research and medical sociology. They were unknown to participants. The interviews followed pre-
designed topic guides that included questions about participants’ roles in developing or supporting
the implementation of the VW programme, and their personal experiences of delivering the service,
including their interaction with regional and national VW teams [these are summarised in
Supplementary File 1]. Interviews were digitally recorded and transcribed verbatim by an approved
transcription service. The data were then managed using NVivo10 software and Excel.

Data analysis

The final data set from the interviews was used in a directed content analysis to populate the NASSS

framework [25, 27]. Both IL and RL experieneed—¢ualitativeresearehers independently coded the

same sample of transcripts, fitting the data within the relevant themes of the NASS framework using
a directed content analysis [27, 28]. Any differences in coding were discussed between the two
authors, and a consensus was reached. The remaining transcripts were then divided and coded
independently. The final allocation of the data within the coding framework was conducted by IL

and agreed upon by all authors.

Results

Participant characteristics

A total of 20 participants were interviewed including one at national level, two with the NHSE

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]
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regional team, two with responsibilities for VWs at Integrated Care System (ICS) level, seven with
the Secondary Care Trust (SCT), and four with the Community Care Trust (CCT). Job roles included
service transformation leads, programme leads, physiotherapists, nurses and consultants. Each
interview lasted between 27 and 60 minutes. One participant dropped out after agreeing to being

interviewed but identified a replacement of similar role and seniority.

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]
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Table 1: Influences on implementation and application to VW presented with the NASSS

framework*
Domain Definition NASSS designated | Findings from VW programme
influences on
implementation
Condition The condition(s) or | The complexities of There were notable
specialities for which | the condition variations in the model of
the intervention has | including cognitive care between specialities
been designed. function Referral onto the VW was
determined by clinical criteria
alongside the patient’s digital
literacy, connectivity, and
family/social support
Technology The technologies or | The material Patient numbers were
other innovation that | properties of the restricted by the reliance of
is being introduced. | technology, including the planned patient
Including hardware | functionality and dashboard on patient-owned
and software, a novel | accessibility. technology e.g.,
protocol or pathway - smartphones, or PCs
or some combination Accessibility to VWs
of these. increased following
introduction of a hospital
distributed, standalone tablet
with offline capability
Value The proposed value | The potential There were widely
proposition (financial or otherwise) | improvements in acknowledged benefits to
that the new | quality, safety, patients of VWs including
technology/care model | inclusivity, and greater retention of
generates. efficiency of the care confidence and
delivered. independence
Staff recognised the potential
of VWs to increase hospital
capacity but  expressed
reservations around the lack
of evidence
Adopters The intended users of | Acceptability to, VWSs met patient preference
the technology or | Patients and for care at home
other innovation. This | family/carers: Patients and their
includes  patients/lay | Including preferences, families/carers appeared to
people, professionals, | reassurance, lack awareness of what a VW
administrative and | suitability, clinical was, or their benefits
support staff. contact Staff reflected on the
Staff:  including the challenges of sharing
impact on current responsibilities for a patient

https://preprints.jmir.org/preprint/ 75406
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roles and professional across teams and trusts and
traditions. the need for additional skills

in  teleconsultations and
remote patient management
Organisation | The  cultural and | Readiness for the Pre-existing collaborative
s organisational innovative  pathway organisational relationships
characteristics of the | including extent of were supportive but were
organisations involved. | change needed, and specific to speciality
This includes structure, | the ability to There was a lack of data
capacity, and capability | incorporate the interoperability between
to adopt new ways of | technology Trusts
working. As well as | Staff capacity and Slow recruitment meant the
resources of staff and | capability and the early phases were reliant on
infrastructure. culture and work temporary workforce
practices that structures and flexible staff
supported the
learning of individuals
and/or the
organization
Wider system | The regional and | The impact of Staff felt NHSE dictated
national and local | national and local targets for numbers of VW
context for the | policies and beds and their occupancy
introduction of the | objectives and were unrealistic and captured
technology or | localised socio- by poorly defined metrics
programme cultural factors
The presence of inter- Different working practices
organisational across trusts and specialities
networking and were bought into alignment
collaborative where possible and
initiatives in productive
supporting The support of the regional
implementation. NHSE team was noted.
Embedding The key changes and | The ability of the There is a need for greater
over time uncertainties expected | technology and standardisation in the design
to affect the | supporting processes of VWs across specialities
integration of the |to be incorporated Patient representatives
technology/innovative | into routine care. should be involved in
pathway over the next development of the ward
3-5 years.

*(after Abimbola et al., 2019[24], Greenhalgh et al., 2020[29], Greenhalgh et al., 2017a[25]
Gani and Litchfield 2025 [30])

https://preprints.jmir.org/preprint/ 75406
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Qualitative data

Staff experiences of delivering the VWs are described below within the seven domains of the
NASSS framework alongside illustrative quotes where staff are identified by their job

category and their role in delivering the service.

Condition

The varying complexities of the conditions

The design of the VW varied by speciality with significant disparities in referral criteria,
staffing models, processes of care, and numbers of patients recruited:
“...s0 respiratory was quite specific in terms of criteria to get onto the virtual ward,
so completely focused on COPD early supported discharge ... frailty was much more
about a wider remit of if somebody is deemed clinically suitable...The increase in
occupancy on the virtual wards for frailty have been much better and quicker...
whereas respiratory have found it much harder to get going”

P09, Service lead, [SCT]

Staff went on to describe contextual considerations beyond clinical criteria that influenced
referral on to the VW, including the patients’ domestic circumstance, their digital literacy
and connectivity, and psychological preparedness (“even though clinically they’ve met the
criteria for virtual ward psychologically they are not ready for that” P18, Service delivery,
CCT). There was also the issue of whether patients could independently measure the

required physiological parameters:

10
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“..you're thinking “...Really? Would they be able to manage that?” It's not just
being able to tick a box and questions on [patient tablet], it’s being able to actually
do a blood pressure, or your SPO;[oxygen saturation levels] or do a temperature.”

P19, Service delivery, CCT

Technology

Material properties of the technology

The original offer consisted of using a bespoke digital platform accessed via personal
computer, tablet, or smart phone. However, only a small number of clinically suitable
patients possessed the necessary hardware, internet connectivity and digital literacy:
“...we just aren’t finding the numbers, we don'’t have equipment to give them... we
haven’t got time to sit and teach them how to use that level of platform, and also
we aren’t finding that many patients that are able to use that level of platform.”

PO5, Service lead, SCT

As a result the early stages of the implementation relied on telephone and in-person contact
to monitor patients. Latterly, a decision was made to purchase a pre-existing purposely
designed patient tablet, which improved accessibility as it precluded the need for patients to
possess their own hardware, had a simple easily interpretable interface, and offline

capability.

11
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Value proposition

Better quality care for patients

Staff understood the benefits to the physical and mental well-being of patients of being
cared for in the familiar home environment. This included greater retention of confidence,

independence, and physical activity, alongside reductions in hospital acquired infections.

Increased efficiency

From a service perspective, the potential of VWs to ease pressure on inpatient care by
providing a cost-effective alternative was widely recognised by staff. Some, however,
expressed concern that policymakers’ desire to increase capacity outweighed considerations
of quality:
“Virtual ward is a kneejerk reaction...because we need to create capacity. It wasn’t
necessarily designed and put together with the first thought of ‘Let’s provide better
patient care’, it's more about ‘We need some capacity!’, and then pitch your care
after that.”

P15, Service lead, SCT

These concerns were further amplified by the apparent lack of evidence (“..there’s a flaw
with the national [VW] programmes. They don’t have any evidence...” P02, Service
Transformation Lead, SCT). This led one service lead to opine that it felt like a gamble
“There’s never really been a robust evidence base that says that it's worked. So it felt like a

hell of a punt” P06, Hospital Services Lead, SCT

12
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Adopters

Patient preference for care at home

Staff described patients’ appreciation of leaving the hospital early to be cared for at home,
particularly for those who had experienced firsthand the issues of overcrowding, (“the
option, to say, ‘Go home from a trolley’ they're overjoyed!” P16, Service lead, SCT). More
broadly the benefits to a patient’s broader well-being of receiving care at home, such as

familiar food and a quieter environment were also recognised.

Understanding of VWs

There was a lack of coherent messaging around the VW programme, including the support

provided and their potential benefits. This meant patients were frequently unaware that

their hospital discharge constituted a transferral to the “Virtual Ward”, and their family

members or carers, were suspicious of the hospital’s motivation behind the early discharge:
“... [its] the older population that are more nervous of going home, and their carers
of having them home, ‘You just want to get mum and dad out, and we're going to
be doing all the personal care, and all you're going to do is phone them every day?’
The families need to be reassured as well.”

P18, Service lead, CCT

Impact on professional traditions

The delivery of virtual wards required clinicians adopt new ways of working. This involved
the handover of recovering patients to other care teams in the community counter to usual
care where clinicians retained direct responsibility until discharge (“...clinicians have found

13
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that really, really, difficult... [for] the old school nurses and clinicians among us it doesn’t sit

well...” P18, Service lead, CCT). These changes to work practices also included an increased

reliance on remote monitoring and teleconsultation requiring a slightly different set of skills:
“Clinicians are concerned about that [remote consultation], because they're so used
to doing a face-to-face, even to be able to do a few ‘obs’ [observations] on a
patient, just to get a bit of information and talk to them - it’s different doing that by
telephone, or virtually... It’s a different mindset...and different decision-making
skills...”

P19, Service delivery, CCT

Organisation

Extent of change

Participants described how the respiratory VW benefited from strong, pre-existing
relationships between local partners. However, for those delivering the frailty VW, such
collaborative pathways were less established, leading to uncertainty in where clinical
responsibility lay:
“... you have a consultant telling you - or advising you - to ‘halve the medication’...
‘double the medication’. Now that’s great as the consultant, and | don’t question
the validity in her decision-making, but...we're always taught as nurses you don’t
just do as you're told, ... So, | was very clear to the staff to [write] that... This is the
conversation, The advice given was this, Therefore | shared this information with
the patient, and they agreed’ ... not for blame, but to share that responsibility

equally..”

14
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P17, Service delivery, CCT

Readiness for technology

Familiar challenges of data interoperability emerged [31], with staff describing how patient
data were added manually to spreadsheets in community settings:
“They [IT systems] need to be better, because we're still tending to rely on maybe a
spreadsheet or something to collate things on”

P19, Service delivery, CCT

Staff capacity and capability

It was noted that delays in recruiting to the VW, in part due to uncertainty over short-term
funding cycles led to interim staffing solutions to deliver the service, with staff being
sometimes reluctantly co-opted to work on the VW:
“...there’s actually nobody employed at the moment - or hardly anybody - to do
virtual wards, because it being a new project. So, they're just beg and borrowing
people from other parts to do it.”

P19, Service delivery CCT

The Wider System

The impact of national and localised policies

Participants described what they considered to be NHSE’s unrealistic expectations of how

quickly they expected the programme to be up and running (“...it was forced through,

15
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pushed through at speed” (P03, Clinical Lead, SCT)). They also felt the number of beds that
the NHSE were expecting sites to deliver were unrealistic amidst some sites were gaming the
system to meet these targets:
“The numbers were bonkers...the numbers that were stated [by NHSE] ... they
were suggesting within 18 months you'd be opening up the size of a district
general hospital!”

P06, Hospital Services’, SCT

The way NHSE defined the metric of bed utilisation (i.e., proportion of virtual wards
occupied) was also considered problematic as it failed to account for how many unique

patients were using the beds and what the overall length of stay was per patient.

The presence of inter-organisational networking

There was an understanding that the teams associated with the different specialities across
the CCT and SCT had independently developed or adapted different processes when the VW
programme began. However, to be sustainable, the VW teams would face a choice to align
these where appropriate or otherwise leave in place where reflective of localised context
(“... it’s knowing where it’s worth trying to align and where it’s worth actually accepting that
it might be done a little bit differently.” P06, UHB, Service lead). At a system level,
programme leads described the constructive relationship with NHSE's Regional VW team
who acted as advocates for the local VW offer:
“...on a number of occasions [the regional link person] would actually on our

behalf go back [to the national team] and say ‘I don’t think this is the right

16
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approach’, or ‘actually, the way they’re approaching it and the numbers they're

putting against this, is right’...

P02, Service Transformation Lead, SCT

Embedding over time
The ability of VWs to be incorporated into routine care

Pre-existing pathways for respiratory and frailty care were very different leading to the
community team accommodating two different approaches to VWs. As a result, steps are
underway to develop a more generic community component:
“If I could give one bit of advice over a year ago to everybody starting virtual wards
is don’t start it in one specialty... | found it quite hard to standardise the operational
side. Because... and | suppose it was timing, we had to setup different ways of
delivering stuff in different specialties at different times...”

P18, Service lead, CCT

Staff described how patients had not been involved in the development of the VW
programme (“..from processes that | have been involved in... you'd have a service user
present...To my knowledge that hasn’t been done.” P13, Service lead, SCT). Nor were there
joined-up consultations across the ICS as to how VWs and in-patient wards could be
developed in partnership to meet growing demand:
“I know that on the acute side they will have done a calculation that says we need
another 100 acute beds in [Location]...You just know intuitively that virtual wards is

part of that solution, but the plans for how many acute beds we need and how
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many virtual ward beds need they are very separate, we're not doing this as a joint
enterprise...”

P14, Service lead, SCT
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Discussion (1355)

Principal results

The rapid implementation of a VW programme across a large ICS in England, provided
opportunity to gain valuable insight into the practicalities of delivering VWs at scale and
speed. In considering our findings within the domains of the NASSS framework (as
summarised in Table 1), we found that: patient context was as important as clinical criteria in
determining suitability for referral (Condition); stand-alone digital monitoring solutions with
offline capability increased accessibility (Technology); the benefits to patient rehabilitation,
and hospital capacity were widely understood but concerns remained over the lack of
evidence (Value proposition): for patients and carers there was a need for more prominent
messaging of the nature and benefits of VW; staff described the challenges presented by
remote care and sharing responisbility across trusts (Adopters); pre-existing collaborative
arrangements helped but their maturity varied by speciality (Organisations): NHS targets,
and their metrics of success were considered unrealistic (Wider system); finally, there were
recommendations for more coherent regional planning that involved consultation with
patients (Embedding over time). Below we set these findings within the context of existing

literature on VWs and similar models of technology-enabled care.

Limitations

The NASSS framework proved a capable means of analysing and presenting staff experience
of a significant VW offer to a large diverse patient population. However, at the time of the
data collection, only the step-down approach was employed, though admission avoidance is
now an equally important element of this and other VW models. The wide range of roles

and responsibilities of participants provided a thorough health service perspective though
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the numbers recruited were lower than expected particularly of those delivering the service.
This is likely attributable to the pressure staff were under delivering the VW in the early
phase without sufficient numbers dedicated to the role. It's recognised that the planned
exploration of patients, caregivers, and the broader healthcare system, will provide a more

complete understanding of the overall impact.

Comparison with prior work

Condition

Although VWs are typically referred to as a singular care offer our participants described
notable variations between specialties for example in staffing models and reliance on digital
tools as also witnessed in previous VW programmes [8]. It also became apparent that the
social context of patients - such as digital literacy and the ability to gather reliable
physiological data, and the need for broader assistance with tasks like meal preparation and
hygiene- was as important as the clinical referral criteria, again as recognised in other

examples of virtual wards and remote monitoring [1, 2, 15, 32].

Technology

The digital transformation of healthcare, including the growing use of VWs envisioned by
policymakers in England and further afield, is predicated on the incorporation of digital
healthcare technologies [33-35]. However, participants described how the VW existed as a
hybrid service which was as reliant on telephone and in-person contact, as digital
technologies, as observed in multiple VW services across the globe [1, 6, 8, 15, 36-38]. The

limited number of patients that could use the intended monitoring platform offers another
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demonstration of how the digital divide is perpetuated by expectations that all patients
possess the necessary digital software, literacy, and connectivity [39-44]. In contrast when
the service followed recommendations for using digital health tools, that had a single login,
could be used off-line, and had simple-to-use, readily interpretable interfaces the VW

became available for a wider range of patients [45-47].

Value Proposition

Participants recognised the need for additional in-patient capacity [48], they also
understood the previously reported benefits of VWs such as reducing secondary infection
rates and rehabilitation times [49-51]. Despite this, staff shared concerns witnessed in
previous VW initiatives of a rush to implementation in advance of sufficient evidence of VW
efficacy and safety [8]. Such clinician concerns over safety have been reported previously in
VWs particularly for complex patients or where there were high-levels of clinical uncertainty
[2, 52-60]. The role of clearly communicating evidence is key to successful change
management and more coherent messaging on the existing evidence around the efficacy

and safety of VWSs may help address these concerns [61].

Adopters

The successful delivery of VWs requires remote monitoring and the accrual of specialised
skills in teleconsultation [2, 62-65]. This acknowledgement has led to the creation of a
specialised training for those employed on VW programmes [66]. The favourable patient
response to early discharge on to a VW has been witnessed at other sites in the NHS VW

programme [67-72], as well as a range of VW offers in other countries [49, 64, 73, 74].
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However, participants reported that some families were suspicious of the rationale behind
“Virtual Wards” or their specific benefits. There was a lack consistent patient facing
messaging which is known to play a key role in successfully implementing technology-
enhanced health services such as VWs [75], its absence can also lead to a lack of

engagement with digital health tools and ultimately impact clinical outcomes [63, 76-78].

Organisation

Interprofessional collaboration is key to sustaining VWs [79] and the NHS’s guidance for the
clinical leadership of VWs specifically recommends that responsibilities are openly
negotiated and clearly defined between teams working in different settings [80, 81]. Despite
this, participants described uncertainties in where clinical responsibility lay between
community staff and hospital-based consultants, an issue witnessed previously in VW
services [38, 62]. The lack of data interoperability that surfaced in this study is shared across
multiple models of integrated care in the NHS [82-85] and it led to patient data being
entered manually despite the associated risk of error [86]. In response the NHS has

produced specific recommendations for the procurement of digital platforms for VWs [87].

In the UK and globally it is understood that the capacity to adopt innovative, technology-
enhanced care is limited by the number and experience of the existing workforce [88-90].
Participants described the impact of delays in recruitment to the VW, some of which
reflected wider shortages in appropriately trained or experienced NHS staff that could derail
the expected proliferation of VWs in the UK [91, 92]. There was also hesitation in employing

staff due to uncertainty over long-term funding, and there have been concerns expressed
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more broadly that short-term funding cycles are inhibiting long-term service improvement in

the NHS [93], and specifically regards VWs [94].

Wider system

Centrally mandated and highly reductive targets have been previously criticised for
distorting the implementation of complex system-wide initiatives in the NHS [95].
Participants questioned both the metrics and the feasibility of creating the expected number
of occupied VW beds [32, 95]. More achievable numbers provided by senior VW staff were
fed back to national leads via the regional NHSE VW team with the result that targets were
readjusted, suggesting that in the future more honest conversations with central
commissioners might produce consensual targets that better accommodate local context

[94, 96, 97].

Embedding over time

The considerable variation in the design of each VW presented difficulties for the staff
delivering the service and at this particular site service leads are intending to deliver a more
generic model of VW, in line with previous recommendations for common standards and
processes in the delivery of VWs [49]. There was a lack of patient input into the early stages
of designing the VW and the next iteration may benefit from earlier and more structured

patient involvement to help bridge the gap between technology and patient-centred care [98-

101].
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Conclusions

VWs appear to be a lasting component of healthcare delivery, yet evidence of how they
might be optimised is still emerging. This study highlights several longstanding challenges
that remain unresolved and merit careful thought for future iterations. As detailed further
in Supplementary File 2, these include the need for clearer communication about the
benefits of VWSs and the responsibilities placed on patients and their families or carers, the
development of accessible digital tools that accommodate varying levels of digital literacy,
and more focused training for staff. Ultimately, for VWs to become a sustainable model of
care, they must move beyond short-term planning and funding cycles and prioritise patient-

centred design, with goals aligned across care settings and organisations.

Acknowledgements
N/A

Conflicts of interest
N/A

Abbreviations

CCT Community Care Trust

ICS Integrated Care System

NASS | Non-adoption, Abandonment, Scale-up, Spread, and Sustainability
S (Framework)

NHS National Health Service

SCT Secondary Care Trust

UK United Kingdom

VW Virtual Wards

Data Availability
The data that support the findings of this study are available on request from the

corresponding author, [IL]. The data are not publicly available due to restrictions their

24
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

containing information that could compromise the privacy of research participants.

25
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

References

1. Leong, M.Q., CW. Lim, and Y.F. Lai, Comparison of Hospital-at-Home models: a
systematic review of reviews. BMJ open, 2021. 11(1): p. e043285.

2. Norman, G., P. Bennett, and E.R. Vardy, Virtual wards: a rapid evidence synthesis and
implications for the care of older people. Age and Ageing, 2023. 52(1): p. afac319.

3. Best, J., The virtual wards aiming to ease hospital pressures. bmj, 2022. 378.

4, Huntington, M.K., et al., Hospital-to-Home: a hospital readmission reduction
program for congestive heart failure. SD Med, 2013. 66(9): p. 370-3.

5. Antonicelli, R., et al., Impact of telemonitoring at home on the management of

elderly patients with congestive heart failure. Journal of telemedicine and telecare,
2008. 14(6): p. 300-305.

6. Uminski, K., et al., Effect of post-discharge virtual wards on improving outcomes in
heart failure and non-heart failure populations: A systematic review and meta-
analysis. PloS one, 2018. 13(4): p. e0196114.

7. Thomas, E.E., et al.,, Factors influencing the effectiveness of remote patient
monitoring interventions: a realist review. BMJ open, 2021. 11(8): p. e051844.
8. Shi, C., et al., Inpatient-level care at home delivered by virtual wards and hospital at

home: a systematic review and meta-analysis of complex interventions and their
components. BMC medicine, 2024. 22(1): p. 145.

9. Ferrua, M., et al., How to Design a Remote Patient Monitoring System? A French Case
Study. BMC health services research, 2020. 20(1): p. 434-434.

10. Kortebein, P, T. Symons, and A. Ferrando, Deconditioning due to hospitalisation.
Sciences, 2015. 63(10): p. 1076-1081.

11. Ding, H., et al., The effects of telemonitoring on patient compliance with self-

management recommendations and outcomes of the innovative telemonitoring
enhanced care program for chronic heart failure: randomized controlled trial. Journal
of medical Internet research, 2020. 22(7): p. €17559.

12. NHS England. Remote monitoring for patients with chronic conditions in the
Midlands. 2022; Available from: https://transform.england.nhs.uk/covid-19-
response/technology-nhs/remote-monitoring-for-patients-with-chronic-conditions-
in-the-midlands/.

13. Leff, B., Defining and disseminating the hospital-at-home model. CMAJ, 2009. 180(2):
p. 156-157.

14. Caplan, G.A., et al., A meta-analysis of “hospital in the home”. Medical Journal of
Australia, 2012. 197(9): p. 512-519.

15. Ko, S.Q., et al., Experiences of patients and their caregivers in a Virtual Ward in
Singapore: A descriptive qualitative study. International Journal of Medical
Informatics, 2023. 177: p. 105111.

16. Shepperd, S., et al., Hospital at home: home-based end-of-life care. Cochrane
Database of Systematic Reviews, 2021(3).

17. Oliver, D., David Oliver: Act on workforce gaps, or the NHS will never recover. BMJ,
2022. 376.

18. Deakin, M., NHS workforce shortages and staff burnout are taking a toll. 2022, British
Medical Journal Publishing Group.

19. NHS England. A guide to setting up technology-enabled virtual wards. 2021; Available

26
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

from: https://transform.england.nhs.uk/key-tools-and-info/a-guide-to-setting-up-
technology-enabled-virtual-wards/#:~:text=Definition%200f%20technology
%2Denabled%20virtual%20wards&text=Technology%2Denablement%20means
%20the%20management,monitors%20and%20reports%20vital%20signs.

20. NHS England, Virtual ward including Hospital at Home. 2022.

21. Greenhalgh, T. and S. Abimbola, The NASSS framework-a synthesis of multiple
theories of technology implementation. Stud Health Technol Inform, 2019. 263: p.
193-204.

22. Booth, A. and C. Carroll, How to build up the actionable knowledge base: the role of
‘best fit'framework synthesis for studies of improvement in healthcare. BMJ quality &
safety, 2015. 24(11): p. 700-708.

23. Greenhalgh, T., et al., Beyond adoption: a new framework for theorizing and
evaluating nonadoption, abandonment, and challenges to the scale-up, spread, and
sustainability of health and care technologies. Journal of medical Internet research,
2017. 19(11): p. e367.

24, Abimbola, S., et al., The NASSS framework for ex post theorisation of technology-
supported change in healthcare: worked example of the TORPEDO programme. BMC
Medicine, 2019. 17(1): p. 233.

25. Greenhalgh, T., et al., Beyond Adoption: A New Framework for Theorizing and
Evaluating Nonadoption, Abandonment, and Challenges to the Scale-Up, Spread, and
Sustainability of Health and Care Technologies. ) Med Internet Res, 2017. 19(11): p.
e367.

26. Saunders, B., et al., Saturation in qualitative research: exploring its conceptualization
and operationalization. Qual Quant, 2018. 52(4): p. 1893-1907.

27. Elo, S. and H. Kyngés, The qualitative content analysis process. Journal of advanced
nursing, 2008. 62(1): p. 107-115.

28. Assarroudi, A., et al., Directed qualitative content analysis: the description and
elaboration of its underpinning methods and data analysis process. Journal of
research in nursing, 2018. 23(1): p. 42-55.

29. Greenhalgh, T., et al., The NASSS-CAT Tools for Understanding, Guiding, Monitoring,
and Researching Technology Implementation Projects in Health and Social Care:
Protocol for an Evaluation Study in Real-World Settings. JMIR Res Protoc, 2020. 9(5):
p. e16861.

30. Gani |, L.I., Shukla D, Cockburn N, Delenarolle G, Pathmanathan A Understanding
“alert fatigue” in primary care: a qualitative systematic review of GPs attitudes and
experiences of clinical alerts, prompts, and reminders. Journal of medical Internet
research, 2024. (in press).

31. Zhang, J., et al., Interoperability in NHS hospitals must be improved: the Care Quality
Commission should be a key actor in this process. ) R Soc Med, 2020. 113(3): p. 101-
104.

32. Thomas, E.E., et al., Factors influencing the effectiveness of remote patient
monitoring interventions: a realist review. BMJ Open, 2021. 11(8): p. e051844.

33. Limna, P, The Digital Transformation of Healthcare in The Digital Economy: A
Systematic Review. International Journal of Advanced Health Science and Technology,
2023. 3(2): p. 127-132.

34. Committee, H.o0.C.H.a.S.C., Digital transformation in the NHS: Eighth Report of
Session 2022-23, D.o.H.a.S. Care, Editor. 2023.

27
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

35. Marques, I.C. and J.J. Ferreira, Digital transformation in the area of health:
systematic review of 45 years of evolution. Health and Technology, 2020. 10(3): p.
575-586.

36. Lauren Herlitz, N.C., Cecilia Vindrola-Padros, Jo Ellins, Theo Georghiou, lan Litchfield,
Efthalia Massou, Pei Li Ng, Chris Sherlaw-Johnson, Manbinder S Sidhu, Sonila M
Tomini, Holly Walton, Naomi J Fulop. , Patient and staff experiences of using
technology-enabled and analogue models of remote home monitoring for COVID-19
in England: a rapid mixed-method evaluation. 2023.

37. Mbunge, E., B. Muchemwa, and J. Batani, Are we there yet? Unbundling the potential
adoption and integration of telemedicine to improve virtual healthcare services in
African health systems. Sensors International, 2022. 3: p. 100152.

38. Greene, L., et al., Hospital Staff Perspectives on the Drivers and Challenges in
Implementing a Virtual Rehabilitation Ward: Qualitative Study. JMIR Aging, 2024. 7.
p. e54774.

39. Reeves, J.J., JW. Ayers, and C.A. Longhurst, Telehealth in the COVID-19 Era: A
Balancing Act to Avoid Harm. Journal of medical Internet research, 2021. 23(2): p.
€24785-e24785.

40. Powell, R.E., et al., Patient Perceptions of Telehealth Primary Care Video Visits. Ann
Fam Med, 2017. 15(3): p. 225-229.

41. van Deursen, A.J.AM. and J.A.G.M. van Dijk, The first-level digital divide shifts from
inequalities in physical access to inequalities in material access. New Media &
Society, 2018. 21(2): p. 354-375.

42, Corris, V., et al., Health inequalities are worsening in the North East of England.
British Medical Bulletin, 2020. 134(1): p. 63-72.

43. Asthana, S., et al., Equity of utilisation of cardiovascular care and mental health
services in England: a cohort-based cross-sectional study using small-area estimation.
2016.

44, PPL, South East Region Virtual Wards Evaluation. 2024.

45. Nahm, E.-S., et al., Patient portal use among older adults: what is really happening
nationwide? Journal of Applied Gerontology, 2020. 39(4): p. 442-450.

46. Pani, D., et al., Home tele-rehabilitation for rheumatic patients: impact and
satisfaction of care analysis. Journal of telemedicine and telecare, 2017. 23(2): p.
292-300.

47. Wildenbos, G.A., et al., How do patients value and prioritize patient portal
functionalities and usage factors? A conjoint analysis study with chronically ill
patients. BMC medical informatics and decision making, 2018. 18: p. 1-10.

48. Rachet-Jacquet, L., S. Rocks, and A. Charlesworth, Long-term projections of health
care funding, bed capacity and workforce needs in England. Health Policy, 2023. 132:
p. 104815.

49, Westby, M., et al., Virtual wards for people with frailty: what works, for whom, how
and why—a rapid realist review. Age and Ageing, 2024. 53(3): p. afae039.

50. Jalilian, A., et al., Length of stay and economic sustainability of virtual ward care in a
medium-sized hospital of the UK: a retrospective longitudinal study. BMJ open, 2024.
14(1): p. e081378.

51. Lasserson, D. and T. Cooksley, Virtual wards: urgent care policy must follow the
evidence. 2023, British Medical Journal Publishing Group.

52. Colivicchi, A. Plans for GPs to support 10,000 ‘virtual ward’ beds ‘will put patient

28
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

safety at  risk’. 2023 [cited 2023 March]; Available  from:
https://www.pulsetoday.co.uk/news/urgent-care/plans-for-gps-to-support-10000-
virtual-ward-beds-will-put-patient-safety-at-risk/.

53. Devereux, E. Analysis: Virtual wards offer potential benefits but come with risks. 2022
[cited 2023 March]; Available from: https://www.nursingtimes.net/news/research-
and-innovation/analysis-virtual-wards-offer-potential-benefits-but-come-with-risks-
02-11-2022/.

54. Naydenova, E.ETW.E. Virtual wards are failing patients and clinicians: we must
bridge the gaps before winter. 2022 [cited 2023 March]; Available from:
https://www.hospitaltimes.co.uk/virtual-wards-failing-patients-clinicans-bridge-gaps-

winter/.

55. Greenhalgh, T, et al., Remote care in UK general practice: baseline data on 11 case
studies. NIHR Open Research, 2022. 2: p. 47.

56. Romiti, G.F. and G. Talerico, Embracing the Uncertainty: an Important Lesson from

COVID-19. J Gen Intern Med, 2021. 36(11): p. 3562-3564.

57. Saag, M.S., Misguided Use of Hydroxychloroquine for COVID-19: The Infusion of
Politics Into Science. Jama, 2020. 324(21): p. 2161-2162.

58. Atkins, J.L., et al., Preexisting comorbidities predicting COVID-19 and mortality in the
UK biobank community cohort. The Journals of Gerontology: Series A, 2020. 75(11):
p. 2224-2230.

59. Mak, J.K., et al., Frailty and comorbidity in predicting community COVID-19 mortality
in the UK Biobank: the effect of sampling. Journal of the American Geriatrics Society,
2021. 69(5): p. 1128-1139.

60. Adab, P, et al., Comorbidities and covid-19. 2022, British Medical Journal Publishing
Group.

61. Rousseau, D.M. and S. ten Have, Evidence-based change management.
Organizational Dynamics, 2022. 51(3): p. 100899.

62. Sidhu M, W.H., Crellin N, Ellins J, Herlitz L, Litchfield I, Massou E, Tomini S, Vindrola-
Padros C, Fulop N. , Staff experiences of training and delivery of remote home
monitoring services for patients diagnosed with COVID-19: a mixed methods studly. .
Health and social care delivery, 2023. In press.

63. Akbar, A., et al.,, A cross-sectional survey on telemedicine use for doctor-patient
communication. Cureus, 2020. 12(9).

64. Walker, PP., et al., Telemonitoring in chronic obstructive pulmonary disease
(CHROMED). A randomized clinical trial. American journal of respiratory and critical
care medicine, 2018. 198(5): p. 620-628.

65. Sota, T., et al., Communication Challenges Experienced by Clinicians and Patients
during Teleconsultation: A Scoping Review. Applied Clinical Informatics, 2025. 16(01):
p. 056-066.

66. Abril-Jiménez, P, et al., Design of a Training Model for Remote Management of
Patients Hospitalized at Home. Journal of Medical and Biological Engineering, 2020.
40(4): p. 610-617.

67. London, H.I.N.S., Rapid evaluation of Croydon virtual ward. 2021.

68. Network, W.A.H.S., Rapid evaluation of Hampshire hospitals NHS Foundation Trust
virtual ward programme. 2022.

69.  Trust, D.G.F., The Dudley Group are revealed as finalists for their ground-breaking
paediatric virtual ward program. 2022.

29
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

70. Elliot, S., Winter, G and Ridge, W Final Evaluation of the Leeds Virtual Ward (frailty)
210813 VW(F) Final Evaluation f1.1. 2021: FutureNHS Collaboration Platform.

71. NHS England, Rapid evaluation report: chronic obstructive pulmonary disease virtual
ward enabled by technology- South and West Hertfordshire Health and Care
Partnership. . 2023: Available at: NHS England » Rapid evaluation report: chronic
obstructive pulmonary disease virtual ward enabled by technology - South and West
Hertfordshire Health and Care Partnership

72. Essex, N.M.a.S., Rapid evaluation of Mid and South Essex ICS Virtual Hospital.
Available on NHS Futures. 2022: Available on NHS Futures- Rapid Evaluation of Mid
and South Essex ICS Virtual Hospital V3 Final Report - East of England Virtual8 Wards
- FutureNHS Collaboration Platform.

73. Dixon, S., et al.,, Assessing patient preferences for the delivery of different
community-based models of care using a discrete choice experiment. Health
Expectations, 2015. 18(5): p. 1204-1214.

74. Walker, R.C., et al., Patient expectations and experiences of remote monitoring for
chronic diseases: Systematic review and thematic synthesis of qualitative studies.
International Journal of Medical Informatics, 2019. 124: p. 78-85.

75. Taylor, L. and J. Birch-Jones, Implementing a technology enabled care service. British
Journal of Healthcare Management, 2016. 22(1): p. 23-33.

76. Madanian, S., et al., Patients' perspectives on digital health tools. PEC Innov, 2023. 2:

p. 100171.

77. Leonardsen, A.-C.L., et al., Patient experiences with technology enabled care across
healthcare settings-a systematic review. BMC health services research, 2020. 20: p. 1-
17.

78. CSU, S.C.aW., Virtrual wards- research highlights 2023: Unpublished.

79. Eines, T.F., M. Storm, and C.K.U. Granvik, Interprofessional collaboration in a

community virtual ward: A focus group study. Scandinavian Journal of Caring
Sciences, 2023. 37(3): p. 677-686.

80. England, N. Supporting clinical leadership in virtual wards - A guide for integrated
care system clinical leaders. 2023 [cited 2025 January]; Available from:
https://www.england.nhs.uk/long-read/supporting-clinical-leadership-in-virtual-
wards-a-guide-for-integrated-care-system-clinical-leaders/#:~:text=Multidisciplinary
%20teams,access%20to%20specialist%20medical%20advice).

81. Van Eyk, H. and F. Baum, Learning about interagency collaboration: trialling
collaborative projects between hospitals and community health services. Health &
Social Care in the Community, 2002. 10(4): p. 262-269.

82. Health, D.o. and S. Care, The future of healthcare: our vision for digital, data and
technology in health and care. 2018.

83. Alderwick, H. and J. Dixon, The NHS long term plan. 2019, British Medical Journal
Publishing Group.

84. Cresswell, K.M., et al., Sustained user engagement in health information technology:
the long road from implementation to system optimization of computerized physician
order entry and clinical decision support systems for prescribing in hospitals in
England. Health services research, 2017. 52(5): p. 1928-1957.

85. Litchfield, 1., et al., The move towards integrated care: lessons learnt from managing
patients with multiple morbidities in the UK. Health policy, 2022. 126(8): p. 777-785.

30
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

86. Adane, K., M. Gizachew, and S. Kendie, The role of medical data in efficient patient
care delivery: a review. Risk management and healthcare policy, 2019: p. 67-73.

87. NHSE. Virtual wards enabled by technology: Guidance on selecting and procuring a
technology  platform. 2023 [cited 2024 May]; Available from:
https://transform.england.nhs.uk/covid-19-response/technology-nhs/virtual-wards-
enabled-by-technology-guidance-on-selecting-and-procuring-a-technology-
platform/.

88. Asthana, S., R. Jones, and R. Sheaff, Why does the NHS struggle to adopt eHealth
innovations? A review of macro, meso and micro factors. BMC Health Services
Research, 2019. 19: p. 1-7.

89. Wu, X., M. Ramesh, and M. Howlett, Policy capacity: Conceptual framework and
essential components, in Policy capacity and governance. 2018, Springer. p. 1-25.

90. Gleeson, D.H., D. O'Neill, and D.G. Legge, Evaluating health policy capacity: Learning
from international and Australian experience. Australia and New Zealand Health
Policy, 2009. 6(1).

91. Hakin, R., Realising the potential of virtual wards. NHS Confederation, 2023.

92. O’'Dowd, A., Virtual wards: Staffing gaps threaten national plan, warn leaders. 2023,
British Medical Journal Publishing Group.

93. Limb, M., Short term “quick fixes” won't see NHS through to 100 years, think tanks
warn. 2023, British Medical Journal Publishing Group.

94, McGowan, L.J., et al.,, The Views and Experiences of Integrated Care System
Commiissioners About the Adoption and Implementation of Virtual Wards in England:
Qualitative Exploration Study. ) Med Internet Res, 2024. 26: p. e56494.

95. Edwards, N. and S. Black, Targets: unintended and unanticipated effects. BMJ Quality
&amp;amp; Safety, 2023. 32(12): p. 697.

96. Mannion, R. and J. Braithwaite, Unintended consequences of performance
measurement in healthcare: 20 salutary lessons from the English National Health
Service. Internal medicine journal, 2012. 42(5): p. 569-574.

97. James, C., et al., Decentralisation in the health sector and responsibilities across
levels of government: Impact on spending decisions and the budget. OECD Journal on
Budgeting, 2019. 19(3).

98. Fisher, O.).,, et al., Take the care to the patient: Co-designed principles for
establishment of a virtual hospital. 2024.

99. Baines, R., et al., Meaningful patient and public involvement in digital health
innovation, implementation and evaluation: a systematic review. Health
Expectations, 2022. 25(4): p. 1232-1245.

100. Papoutsi, C., et al., Putting the social back into sociotechnical: Case studies of co-
design in digital health. ) Am Med Inform Assoc, 2021. 28(2): p. 284-293.

101. Vandekerckhove, P, et al., Generative Participatory Design Methodology to Develop
Electronic Health Interventions: Systematic Literature Review. ) Med Internet Res,
2020. 22(4): p. €13780.

31
https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

Supplementary Files

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

Multimedia Appendixes

Supplemenary File 1 Topic Guide.
URL.: http://asset.jmir.pub/assets/9d4b147b9f991ed9d9548930de5583d8.docx

Supp file 2 Considerations for future VW implementation.
URL.: http://asset.jmir.pub/assets/8a530f58ec3d6¢7b0172c0536f 30f 7bf.docx

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Litchfield et al

CONSORT (or other) checklists

COREQ.
URL.: http://asset.jmir.pub/assets/bdd545clacl2a24each80195ac1f8acd. pdf

https://preprints.jmir.org/preprint/ 75406 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Multimedia Appendixes
	Multimedia Appendix 1
	Multimedia Appendix 2

	CONSORT (or other) checklists
	CONSORT (or other) checklist 0



