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 A Critical Evaluation of Digital Remote Monitoring in NHS Virtual Wards in England

1. Introduction
Digital transformation is increasingly important in health and social care in England as rising demand and workforce pressures create a need for more flexible services. Digital innovation changes not only where care is delivered but also how professionals assess patients and coordinate treatment (Department of Health and Social Care and NHS England, 2022). An example is digital remote monitoring within NHS virtual wards, which expanded nationally from 2022. Selected patients receive hospital-level care at home, supported by clinical teams and, where appropriate, devices recording observations such as oxygen saturation, pulse, and blood pressure (NHS England, 2024a). However, virtual wards are not identical: some rely heavily on technology while others involve substantial in-person care. Therefore, benefits cannot automatically be attributed to monitoring devices alone (Shi et al., 2024).
This report adopts a thematic approach, critically evaluating digital remote monitoring through two lenses: service delivery and patient's/service users. It examines the available evidence, considering hospital capacity, care coordination, patient safety, independence, and digital exclusion. The evaluation identifies both the potential benefits and limitations of virtual wards to assess whether this innovation improves healthcare delivery and patient experiences.
 
2. Overview of Digital Remote Monitoring in NHS Virtual Wards
Digital remote monitoring enables healthcare professionals to assess selected aspects of a patient's condition while they remain at home. Depending on the service, patients may submit observations through connected monitoring equipment or communicate their readings to clinical staff, who can identify changes and arrange further assessment or treatment when necessary (NHS England, 2024a). Virtual wards may support patients with respiratory conditions, heart failure, and frailty-related health problems, although eligibility depends on individual clinical assessment and the availability of appropriate professional support (NHS England, 2021). The purpose is to provide hospital-level care at home, potentially preventing admissions or supporting earlier discharge. However, virtual wards vary in their organisation, with some relying heavily on digital monitoring while others combine technology with home visits and multidisciplinary care (Shi et al., 2024).
The development of virtual wards reflects national ambitions to improve digitally enabled healthcare and strengthen communication between services (Department of Health and Social Care and NHS England, 2022). Nevertheless, policy ambitions do not automatically demonstrate clinical effectiveness. Chappell et al. (2024) highlight differences in how virtual wards operate and limitations in the available national evidence. Therefore, measuring the number of virtual ward places or patients monitored does not necessarily establish whether hospital admissions, readmissions or complications have been reduced. A more meaningful evaluation must consider clinical outcomes, patient experiences, and the contribution of professional care alongside digital technology.
An important distinction must also be made between virtual wards as a model of healthcare delivery and remote monitoring as one component of that model. Norman, Bennett, and Vardy (2023) discuss how virtual wards and hospital-at-home services can involve different combinations of professional support and home-based treatment. Consequently, evidence demonstrating benefits from hospital-at-home services cannot automatically establish that remote monitoring devices independently improve clinical outcomes. This creates difficulties when comparing studies that use different definitions or service arrangements. Evaluations should therefore identify the type of monitoring equipment, level of professional involvement and characteristics of patients before drawing conclusions about effectiveness.

 3. Service Delivery
3.1 Hospital Capacity and Service Efficiency
Digital remote monitoring may improve hospital capacity by allowing clinically suitable patients to receive care at home, potentially reducing avoidable admissions, and supporting earlier discharge. NHS England (2024b) reported an evaluation of 29 virtual ward pathways in Southeast England, estimating 9,165 avoided non-elective admissions annually. The evaluation also projected gross benefits of £24.5 million against costs of £14.2 million. Although these findings suggest potential financial and operational advantages, the avoided admissions were estimated rather than directly observed. Furthermore, the findings may not apply equally to NHS organisations with different staffing levels, patient populations, or community resources. Chappell et al. (2024) highlight limitations in national evidence, suggesting that increased virtual ward capacity should not automatically be interpreted as a reduction in hospital demand. Financial efficiency also depends on the full cost of providing treatment outside hospital. Remote monitoring equipment, technical support, community nursing, and emergency responses all require resources. Co (2024) raises questions about whether virtual wards can demonstrate cost-effectiveness without stronger evidence of their outcomes and resource requirements. Although virtual wards may reduce pressure on hospital beds, they can transfer responsibilities to community healthcare professionals rather than eliminate workload. Therefore, NHS organisations should compare virtual ward outcomes with usual hospital care and evaluate total service costs before assuming that expanding remote monitoring will produce sustainable savings.
 
3.2 Coordination and Clinical Safety
Remote observations can support continuity of care when hospital clinicians and community professionals have timely access to reliable information. NHS England (2024a) stresses that virtual ward patients also need appropriate diagnostic services; monitoring alone cannot deliver a complete assessment. Shared records and agreed escalation pathways may help staff recognise deterioration and coordinate interventions. However, systems that do not exchange information effectively can lead to duplicate documentation or delays. Furthermore, readings require clinical interpretation: collecting more data has little value if teams cannot review alerts promptly. Thus, digital coordination depends on staffing, interoperability, and clear accountability, not merely on the presence of connected devices.
The evidence on clinical outcomes is promising but uncertain. Shi et al. (2024), in a systematic review and meta-analysis of inpatient-level care at home, reported that some models achieved comparable or reduced readmissions relative to inpatient care, although certainty varied and the additional contribution of technology was unclear. This is a significant limitation for an assignment specifically evaluating digital monitoring: positive results may reflect nursing visits, medicines, and multidisciplinary treatment rather than devices. Equipment malfunction, inaccurate readings, and connectivity interruptions also present risks. Regulation 12 requires providers to assess and mitigate risks to safe care (Care Quality Commission, 2024). Remote monitoring should therefore complement clinical judgement and rapid in-person assessment when necessary.
The strength of the research also matters. Shi et al. (2024) included randomised and non-randomised studies, increasing the range of evidence but introducing variation in reliability. The authors reported that non-randomised evidence was more vulnerable to bias, while many estimates from trials remained uncertain. Importantly, the review compared complex home-care packages, not remote monitoring alone. This means a favourable readmission outcome cannot be attributed confidently to the digital component. NHS organisations should therefore collect comparable outcomes for patients using different monitoring arrangements rather than treating all virtual ward models as interchangeable.
4. Patients and Service Users
4.1 Independence and Informed Participation
For suitable patients, receiving hospital-level care at home may preserve routines, family contact, and independence. Recording observations can also encourage participation in care, consistent with NICE (2021) guidance on shared decision-making. However, being at home is not necessarily a benefit for everyone: some people may prefer immediate access to ward staff or feel anxious about managing equipment. The value of virtual wards therefore depends on individual preferences, health status, and practical circumstances. NHS England (2024c) emphasises personalised care planning, supporting the view that patients should understand why home treatment is appropriate and what professional support remains available.
Patient participation must not be confused with transferring clinical responsibility. Family members may assist with measurements or equipment, but this can introduce unpaid work and anxiety, particularly where relatives have little training. Evidence reviewed by Norman, Bennett and Vardy (2023) shows that virtual ward models and experiences vary, so assumptions about universal patient preference are unsafe. People living alone may also need additional practical support. Assessments should therefore consider the home environment and availability of carers while ensuring that professional teams retain responsibility for monitoring, interpretation, and escalation.
The evidence on carers is especially limited. Norman, Bennett, and Vardy (2023) found that existing reviews provided little robust information about the costs and experiences of family carers. This weakens claims that home-based care is necessarily less burdensome than hospital treatment. For example, a family may save travel time but take on frequent observation checks or worry about recognising deterioration. These effects are likely to vary with the patient's needs and the availability of professional support. Patient satisfaction should therefore be assessed alongside carer experience, rather than being used as a substitute for it.
4.2 Patient Safety and Reassurance
Knowing that clinicians review observations may reassure some patients and allow earlier recognition of deterioration. Nevertheless, monitoring devices capture only selected measurements and may not detect changes in pain, confusion, or overall wellbeing. Patients may also misunderstand whether readings are monitored continuously and delay seeking urgent help. Shi et al. (2024) caution against treating technologically enabled home care as one uniform intervention, because effectiveness depends on the whole care model. Therefore, safe participation requires clear instructions on recording observations, what happens when a reading is missed and whom to contact when symptoms worsen. These safeguards are consistent with the Care Quality Commission (2024) emphasis on risk assessment and safe treatment.

4.3 Digital Exclusion and Health Inequalities
Digital exclusion is a significant challenge for NHS virtual wards because patients may not have equal opportunities to access or use remote monitoring technology. NHS England (2023b) identifies limited digital skills, internet access and accessibility barriers as factors that can prevent individuals from benefiting from digital healthcare. This is particularly concerning for patients who already experience health inequalities, as technology-based services may create additional difficulties rather than improve access to treatment. Although providing monitoring equipment may reduce some practical barriers, it does not necessarily ensure that patients can use the technology independently. Individuals with disabilities, language difficulties or limited digital confidence may require additional support. Under the Equality Act 2010, healthcare providers have responsibilities to make reasonable adjustments for disabled patients (Great Britain, 2010). However, these adjustments may not overcome every difficulty, particularly where patients require ongoing assistance. Therefore, virtual ward services should assess patients' individual circumstances before introducing remote monitoring and provide suitable alternatives when digital participation is not appropriate. Without these measures, virtual wards risk reinforcing existing inequalities instead of delivering equitable, person-centred care.
 
4.4 Privacy and Trust
Remote monitoring involves transmitting sensitive health information between patients, technology providers, and clinical teams. The Data Protection Act 2018 and UK data-protection rules require lawful and secure handling of personal information (Great Britain, 2018). The Information Commissioner’s Office (n.d.) explains that health information is special-category data requiring additional protection. Yet legal compliance alone does not establish that patients understand who can see their readings or how data will be used. NICE (2021) supports involving people in decisions about their care, which is relevant when explaining digital monitoring arrangements. Providers should distinguish agreement to receive home treatment from their separate legal basis for processing health data. Clear explanations and secure procedures are necessary to sustain patient confidence.
 

5. Conclusion and Recommendation
Digital remote monitoring within NHS virtual wards may improve flexibility in service delivery while allowing selected patients to receive hospital-level care at home. Regional evaluations indicate reductions in hospital activity and costs, but estimates are not equivalent to demonstrated national savings (NHS England, 2024b; Chappell et al., 2024). Evidence on clinical outcomes is also difficult to interpret because virtual wards combine technology with different forms of professional care (Shi et al., 2024). Effective treatment also depends on timely clinical assessment, access to appropriate medication and diagnostic services, and professional intervention when a patient's condition deteriorates (NHS England, 2024a). For patients, home treatment may support independence, yet safety, digital exclusion and caring responsibilities mean that benefits are not experienced equally.
The principal recommendation is that NHS organisations should use a consistent evaluation framework for virtual wards, measuring clinical outcomes, escalation and readmission rates, patient experiences, inequalities and the full cost of community and hospital care. Such evaluation should distinguish digitally monitored pathways from other hospital-at-home models and identify which patients benefit most. This would support decisions about expansion based on demonstrated safety and effectiveness rather than the number of virtual ward places alone.
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