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Background

This report summarises the findings of an evaluation conducted by Eastern Academic
Health Science Network (AHSN) and Health Innovation Manchester (HInM), the AHSN
for Greater Manchester, on behalf of the national Innovation Collaborative for digital
health.

The collaborative is a learning and support system for health and care professionals
delivering technology-enabled innovations to support people at home.

It is commissioned by NHS England (NHSE) and delivered in partnership with the AHSN
Network, with HInM as lead AHSN.
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1 About this report
1.1 Purpose

This report presents findings from an evaluation of a chronic obstructive pulmonary
disease (COPD) virtual ward (VW) that falls within a virtual hospital (VH) managed by
South and West Hertfordshire Health and Care Partnership (SWHHCP). The COPD VW
is one of two VWs that fall within the SWHHCP virtual hospital, the second being a heart
failure VW.

It aims to inform the potential wider adoption of the VW model across the UK and
understand the model’s potential to support people with other health conditions. It also
considers the success of SWHHCP VW objectives to improve patient care, clinical
outcomes, healthcare utilisation, and patient and staff satisfaction.

1.2 Overview

A virtual hospital can be defined as an all-encompassing group of virtual wards that cover
a range of conditions, allowing patients to receive the care they need at home safely and
conveniently, rather than being in hospital. Supporting patients at the place they call
home, this model of care can include using remote monitoring apps, technology platforms
and medical devices such as pulse oximeters. Support may also involve face-to-face care
from multi-disciplinary teams based in the community.

Patients are admitted to the VW upon discharge from an inpatient bed and monitored
continuously using Masimo technology, with regular contact from a multi-disciplinary team
(MDT). Patients can also be admitted to the VW from A&E or a GP home visit. The
evaluation sought to understand seven areas of interest:

the typical characteristics of VW patients

VW usage patterns

potential of the VW to reduce secondary care length-of-stay (LoS)

potential of the VW to reduce secondary care readmissions

VW patient experiences and views

staff experiences and views on VW implementation, delivery and impact

indicative VW cost-benefit in terms of immediate and long-term impact on healthcare
utilisation

Noo,rwdE
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1.3 Method

The evaluation adopted a mixed method approach involving quantitative, qualitative and
economic analysis. It utilised data recorded routinely by SWHHCP clinical systems and by
the continuous monitoring technology, supplemented with information from staff
interviews and VW patient surveys.

Quantitative analysis involved a three-arm cohort comparison, designed to increase the
possibility of determining the incremental impact of service features.

e Historic control: patients admitted to WHTH pre-pandemic from December 2018 to
June 2019 inclusive (n=365).

e MDT only: patients assessed by the MDT during the intervention window but not
onboarded to the VW from December 2021 to June 2022 inclusive (n=248).

e VW patients: patients assessed by the MDT and onboarded to the VW from
December 2021 to June 2022 inclusive (n=46).

The historic control time period was chosen as the base comparator because it is the last
full year prior to COVID-19 and the December to June window is determined as directly
comparable to the intervention window, accounting for seasonal effects and winter
pressures.

Additionally, the trust’'s peak for NHSE performance against waiting time benchmarks for
emergency patients peaked in 2019, when a pilot project named Senior Medics
Assessment Review and Treatment (SMART) was running. This involved redesigning the
patient pathway to ensure that patients had the input of a medical consultant at an earlier
point than had previously happened.

SMART helped to move the trust’s four-hour performance nationally from the lower to the
upper quartile and also won the 2020 HPMA Academy Wales Award for Excellence in
Organisational Development. This means 2019 data represents the most stringent
comparator and a genuine gold standard against which new projects should be measured.

The virtual hospital programme at WHTH was initiated as part of a broader piece of
transformation work which includes the ‘ABC MDT’. All airways disease admissions are
discussed here and the experience of GPs, specialist nurses (both hospital and
community-based), respiratory consultants, physiotherapists, physiologists and palliative
care consultants are brought to bear. VH decision-making is endorsed through this
meeting as the senior decision-making platform. Exploring the MDT-only outcomes
attempts to isolate the MDT-effect from the VH-effect.
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2 Key findings

Overall, it is evident the VW model represents a safe, effective alternative to inpatient
care; improving outcomes, positively impacting patient experience and delivering cost
efficiencies compared to traditional care pathways.

Analysis shows a positive impact on patient care across almost all measures, although
some notable limitations should be considered including the size of the intervention cohort
and the rapid nature of this evaluation.

e The VW demonstrated favourable healthcare utilisation outcomes compared to the
other cohorts, with an observed reduction in both inpatient LoS, arising from increased
clinical confidence, and a reduction in the number of repeat readmission events.

e VW patients at risk of deterioration are more likely than patients discharged without
the VW support to be identified in a timely way and escalated appropriately back into
an acute inpatient setting.

e Patient experience was positively impacted, with the majority reporting feeling well
prepared for their transition to the VW and then safely cared for in the community.

e Staff gave positive feedback and clear recommendations for continued improvement,
including developing additional patient information, future development of the
technology pathway to support virtual consultations routinely, and enhanced referral
routes.

e The VW demonstrates a positive benefit-cost ratio based on both initial set-up costs

and recurring resources required to sustain the model, suggesting a favourable
economic case.

3 Findings by area
3.1 Typical characteristics of virtual ward patients

The VW patient cohort tended to be older than the MDT-only and historic control cohorts,
with more than 80% aged 60 or over (38 of 46). DECAF scores, which predict acute
exacerbation of COPD, ranged between 0 (low risk) and 3 (high risk) for VW patients.
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DECAF Score Percentage of patients under each DECAF

0 30%
1 30%
2 34%
3 6%

Those high-risk patients with a DECAF score of 2 or 3 suggest patients of a higher acuity
were safely supported for early discharge using the VW model than would otherwise
occur without continuous monitoring.

COPD was the primary diagnosis for 52% of VW admissions. A different respiratory
condition was the primary diagnosis for an additional 30% (82% in total), with COPD often
featuring as a secondary diagnosis.

Primary Diagnosis Percentage of patients

COPD 52%
Different Rg;plratory 30%

Condition
Other 18%

3.2 Virtual ward usage patterns

On average, approximately eight patients (8.3) per month were onboarded to the VW.
They were supported by one or more of four main methods of contact: a telephone call to
record readings, telephone clinical review, virtual consultation, or face-to-face healthcare
professional visit.

The evaluation was based on 46 individual patients totalling 50 admissions to the VW
between December 2021 and June 2022 inclusive. Several patients were admitted to the
VW on multiple occasions.

VW patients received four reading calls, one clinical review call, fewer than one virtual
consultation and fewer than one face-to-face visit per day on average. This is in
accordance with the VW SOPs planned call regime. Patients with a DECAF score
between 0 and 2 received a similar number of visits and calls.
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NHS

The predicted LoS for patients entering the VW was 14 days, however for those admitted
to the VW:

e the average VW LoS was 7 days.

e 86% had a LoS of 10 days or fewer (n=43).

e nearly half had a LoS of 6 to 10 days (n=24, 48%)

e 14% had a LoS of more than 10 days (n=7) to a maximum of 22 days

Patients were discharged from the VW to one of four discharge destinations. Of 50
admissions:

e 12% were discharged with no further WHTH action (n=6)

e 66% were discharged for ongoing care by community care, CLCH (n=33)
e 10% were discharged for re-discussion at the MDT meeting (n=5)

e 12% were re-admitted to a physical bed (n=6)

The most common discharge destination for patients under each of the four DECAF
scores was to ongoing care by CLCH. Those with a DECAF score of 2 were least likely to
be re-admitted to a physical bed.

DECAF Discharged with no For on-going care  For Re-discussion Re-admitted to

further WHTH by CLCH at MDT physical bed
actions
0 7% 60% 13% 20%
1 13% 67% 7% 13%
2 12% 71% 12% 6%

3.3 Potential to reduce secondary care length-of-stay

The average (mean) physical hospital bed length-of-stay (LoS) in secondary care was
lower for VW patients, suggesting the VW model enables earlier supported discharge into
the community. It was observed at:

e 5 days for VW patients
e 8.1 days for MDT-only patients
e 5.2 days for historic control patients
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3.4 Potential to reduce secondary care readmissions

Almost half of VW patients (46%) were not readmitted to hospital as a secondary care
emergency for COPD or any other cause within 90 days. Of the remainder:

e 43% had at least one emergency readmission within 30 days
e 4% had at least one emergency readmission within 31 to 60 days
e 7% had at least one emergency readmission within 61 to 90 days

For COPD causes specifically, the majority of VW patients (70%) were not readmitted to
hospital as an emergency. Of the remainder:

e 20% were readmitted as an emergency within 30 days
e 4% were readmitted as an emergency within 31 to 60 days
e 7% were readmitted as an emergency within 61 to 90 days

Non-emergency readmissions for COPD-specific or any other cause were moderately
higher among VW patients compared to the MDT-only cohort.

e 54% of VW patients were readmitted for a COPD-specific cause compared to 48 per
cent of MDT-only patients.

e 30% of VW patients were readmitted for another cause compared to 23 per cent of
MDT-only patients.

VW rates are driven by identification of patients at risk of deterioration and appropriate
escalation back into an acute setting. This accounts for 15% of all VW patient
readmissions occurring within 1 day or less of discharge from the VW.

When these occurrences are removed:

e 22% of VW patients were readmitted for a COPD-specific cause compared to 23% of
MDT-only patients

e 46% of VW patients were readmitted for any cause compared to 48% of MDT-only
patients

The average number of readmissions per patient was higher in the MDT-only compared
to the VW cohort, suggesting MDT-only patients are more likely to have multiple
readmission events (0.87 vs 0.78 average number of readmissions <90 per patient
between the MDT-only and VW cohorts).
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3.5 Virtual ward patient experience and views

All patients mentioned that being able to be in their own home while being monitored and
being able to contact staff was what they liked most about the VW.

Some commented that this allowed them to feel safe, to feel that people were caring, and
that being more relaxed was beneficial to their comfort and breathing issues.

Generally, patients reported they felt adequately prepared and confident about using the
equipment fully or to some extent. However, some reported challenges, which are
grouped as those relating to using the equipment and aspects of communication.

All respondents reported they were satisfied with the way concerns were answered, that
they were given adequate information about risks, that the equipment was explained to
them, and that they had been involved in decisions about their treatment.

Respondents suggested that various staff roles had answered their questions, including
the monitoring team, specialist nurse, on-call nurse, and respiratory consultant.

Some provided suggestions for improvements, including:

e extending out-of-hours advice line

e closer liaison and more communication with various departments including with GP
and social care or a social worker

e providing a printed leaflet to give to patients “explaining what a virtual ward is and how
it operates so they don'’t feel they are just being discharged and forgotten”

e screen the patients more

3.6 Staff experience and views

Staff felt there was organisational readiness for the launch and implementation of the
COPD VW, highlighting staff and teamwork as a key enabler and critical to success.

The referral process was described as being very quick, with some issues around making
sure patient information like the discharge summary was available to the community team
before the home visit on Day 1 in the first month of implementation. This was
acknowledged as being mainly resolved.
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Some staff mentioned some initial technical issues in the first few weeks that were then
resolved. Concerns were expressed over potential problems when the level of care is
removed on discharge from the VW and whether the current model encourages self-
monitoring and self-care in the most appropriate way for all patients.

Overall, staff felt the right patients were being admitted to the VW and the criteria, consent
process and safety nets put in place for readmittance to the hospital meant the processes
were working appropriately.

Some staff commented that in the first few weeks there were some challenges relating to
the appropriateness of patients being admitted to the COPD VW.

Staff received positive feedback from patients, who felt secure and liked the level of care
provided by the VW. Feedback from family and carers to staff was positive, including that
the VW enabled them to feel involved and had given them a better understanding of the
condition and care.

3.7 Indicative cost-benefit

Overall, the VW represents a cost-beneficial model for caring for patients with acute
COPD exacerbations, based on the impact on reducing length of stay and the number of
repeat readmissions within 90 days of discharge.

The VW demonstrated a positive benefit-cost ratio of £1.12:1 under the lower, more
conservative scenario, or £1.45:1 in the upper bound scenario, when considering all costs
incurred over the evaluation period.

The net-present value, the difference between costs and benefits realised, was £6,370
over the evaluation period, or £24,400 per annum with optimism bias correction (OBC)
included.

Cost-benefit analysis outputs per lower and upper estimates, all costs included for
duration of the evaluation period

: With OBC Without OBC
Metric . .
(Lower scenario) (Upper scenario
Total Fiscal Value £60,800 £78,840
Benefit-Cost Ratio £1.12:1 £1.45:1
Net Present Value £6,370 £24,400
Per Patient Net Benefit £128 £488

12
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Extrapolated over a 12-month period and excluding any initial, one-off expenditure, this
ratio increases to £1.25:1 under the lower scenario and to £1.62:1 in the upper scenario
with a net present value of £28,930 per annum. The per patient benefit per VW episode is
£263 to £656 respectively for each scenario.

Cost-benefit analysis outputs per lower and upper estimates, recurring costs only,
per annum

: With OBC Without OBC
Metric . .
(Lower Scenario) (Upper Scenario)
Total Fiscal Value £145,950 £189,210
Benefit-Cost Ratio £1.25:1 £1.62:1
Net Present Value £28,930 £72,200
Per Patient Net Benefit £263 £656

4 Recommendations

SWHHCP should continue delivering the VW and explore further expansion of the model
into other care pathways outside of COPD and heart failure, considering our suggestions
for further future improvements and learnings from initial implementation.

We have several suggestions for any future analysis that builds on this evaluation.

e Expanding the size of the intervention cohort to enable exploration of the degree of
statistical significance of any observed effects.

e Increasing completion rates of the patient survey to ensure full representation of the
diversity of patient experience in a way which is recognised as reflective of the VW
cohort.

e Involving data from other healthcare services supporting patients on the VW, including
through more extensive engagement with primary care.

e Exploring wider impacts on patient quality of life, including through a cost-utility analysis
leveraging recognised health economic techniques and through engagement with
patients’ families and carers.

e Reviewing the number of calls made to patients on the VW and co-design remote
interventions with patient groups to reduce staff resources and the cost attached.

13
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1 Background
1.1 The challenge

Reducing pressures on NHS secondary care is a national priority. The NHS Long Term
Plan! set out a clear need to update the NHS care model by focusing on population health
and moving more care out of hospital, reducing demand for emergency services.

In June 2018, the secretary of state for health and social care announced a national
ambition to lower physical hospital bed occupancy, reducing the number of long stays by
25% by December 2018 and by 40% by March 2020.

Two NHS England campaigns? aim to provide patients with a better care experience by
ensuring they are discharged from hospital without unnecessary delay.?

Early discharge when clinically appropriate may provide a viable means of reducing the
pressure on acute care services and reduce the impact of a long stay in hospital on
patients’ functional decline due to deconditioning.

A Public Health England paper on the wider impacts of COVID-19 on physical activity,
deconditioning and falls in older adults* found 50% of patients experience functional
decline between admission and discharge.

Early discharge can prove difficult for patients who present with minimal to no symptoms
before rapidly deteriorating.®

1.2 About virtual wards and virtual hospitals

To reduce the clinical risk of discharging patients early, patients may be monitored by
clinicians through a virtual ward (VW) that in some instances falls within a virtual hospital.

A virtual hospital can be defined as an all-encompassing group of virtual wards that cover
a range of conditions, allowing patients to receive the care they need at home safely and
conveniently, rather than being in hospital.

This support may involve face-to-face care from multi-disciplinary teams based in the
community and so they may be considered comparable to other specialist services
normally provided within an acute environment, known as ‘Hospital at Home'.

! The NHS Long Term Plan

2 NHS England Reducing long stays: empowering patients’ campaign and Reducing long stays: where best next campaign
8 NHS England RLoS

4 Public Health England Wider impacts of COVID-19 on physical activity, deconditioning and falls in older adults

5 The Health Foundation, Improving hospital discharge in England: the case for continued focus and support
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VW services are technology-enabled by design, with patients remotely managed via a
digital platform with oversight from a clinical team to maximise the opportunity they offer
for patients, carers and staff.®

They help to transform post-discharge care by enabling patients to leave hospital sooner
whilst being monitored remotely from their home, thereby providing an opportunity to
narrow the gap between demand and capacity for secondary care beds with a safe
alternative to admission and/or early discharge.

NHS England’s 2022/23 priorities and operational planning guidance’ outlines the
importance of VWs in restoring services, meeting new care demands and reducing care
backlogs arising from the pandemic.

Integrated care systems (ICSs) are requested to scale these services with the aim of
creating additional bed capacity through efficient and productive use of resource while
managing patients.

1.3 About the partnership

South and West Hertfordshire Health and Care Partnership (SWHHCP) is an ICS
partnership between:

e West Hertfordshire Teaching Hospitals NHS Trust (WHTH)

e Central London Community Healthcare NHS Trust (CLCH)

e Hertfordshire Community NHS Trust

e Hertfordshire Partnerships University NHS Foundation Trust

e Hertfordshire County Council

e Primary care, represented at the time by Herts Valleys Clinical Commissioning Group
which is now part of the Hertfordshire and West Essex ICS

SWHHCP’s vision is ‘all partners working effectively together to reduce health inequalities
and improve the health and wellbeing of people in South and West Hertfordshire.’

VWs are a SWCHHCP transformation priority. In March 2020 it launched a Covid-19 VW
across West Hertfordshire that achieved national recognition and onboarded more than
4,000 patients by the end of October 2020.8

An evaluation of the first phase of the Covid VW suggested a cost-effective model of care
for patients and concluded: “The [...] Covid Virtual Ward has delivered good quality care

5 NHS England Supporting information for ICS leads: Enablers for success: virtual wards including hospital at home
7 2022/23 priorities and operational planning guidance
8 Early prognostication of COVID-19 to guide hospitalisation versus outpatient monitoring using a point-of-test risk prediction score
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for this patient cohort, at a cost that is below that of treating the patients in an acute
setting.” ®

SWHHCP has collaboratively built on this model by expanding the VW to other clinical
conditions, in the first instance including patients with chronic obstructive pulmonary
disease (COPD) and, separately, those with heart failure (HF), forming the SWHHCP VH.

This evaluation focused on the SWHHCP COPD VW and pathway only.

1.4 About the virtual ward model
The model is designed to provide high quality care in the patient’'s home and facilitate:

e early discharge for patients who require an initial period of inpatient care, and

e admission avoidance, to prevent unnecessary use of acute inpatient facilities where
equivalent care can be delivered safely in the patients’ own home

The COPD VW aims to build on and enhance the WHTH Covid-19 VW model and the
existing community supported discharge programmes delivered by CLCH.

The VW model aligns with the trust’s integrated airways disease service policy and the
underlying principles of placing patients’ needs at the centre of care, matching work
activity with the appropriate healthcare professionals, and of integrated care in the newly
formed integrated care partnership (ICP).

The COPD VW is part of the asthma, bronchiectasis and COPD multi-disciplinary team
(ABC MDT) standard operating procedures (SOPSs).

Physiological information and clinical information needed to support the VW is captured
using continuous monitoring technology supplied by Masimo.

In conjunction with other forms of measurement, a number of key readings are captured
from patients including heart rate, respiratory rate, temperature, blood pressure, weight,
peripheral perfusion index and EDI, a measure of intravascular fill and or pre-load.

These are utilised by the hub team to calculate a National Early Warning Score (NEWS2)
used to identify acutely ill patients as a measure of deterioration.

9 CVW Evaluation v5.0 — internal review not available in public domain. Access provided to the evaluation team by SWHHCP
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1.5 Virtual ward pathway stages

1.5.1 Referral

e Referrals are managed by the ABC MDT with each patient discussed at an MDT
meeting, which occur three times per week.

e Details about inclusion and exclusion criteria and how to ensure correct patients are
identified for safe discharge to the VW are provided later in this section and specified
further in the SOP (see Appendix 1).

1.5.2 Onboarding

Patients agree monitoring arrangements and a discharge and escalation plan.

e Patients are provided with the Masimo monitoring equipment and instructions on what
to do. Where necessary a tablet with the Masimo software pre-loaded is provided.

e A discharge summary is emailed to the CLCH team and the GP.

e A referral form and pathway information are shared with WHTH and CLCH staff via
InfoFlex, a clinical data management system.

e CLCH community respiratory nurses and physiotherapists visit each patient on their
first day on the VW, known as Day One, to conduct a face-to-face patient review and
answer any questions about the monitoring equipment.

1.5.3 Monitoring

e Masimo’s continuous monitoring technology provides data on heart rate, respiratory
rate, temperature, blood pressure, peripheral perfusion index quality indicator and EDI,
a measure of intravascular fill and or pre-load.

e Patients wear a device or a number of devices 24 hours/day, which transmits data to
the Masimo platform, such as their oxygen saturation level. Readings such as blood
pressure and weight are reported manually by patients to the hub nurses.

e Patients are clinically supervised by the WHTH consultant respiratory physician(s) on
duty, including a pro-active daily telephone call as part of the daily ward round.

e Hub nurses review the continuous data logs for VW patients overnight and prioritise the
consultant ward round accordingly. Hub nurses are a new role specific to the VW,
undertaken by junior sisters employed by WHTH. Their responsibilities include
screening patients for referral, onboarding patients to the VW, monitoring patients’ data
on the Masimo platform and making daily calls to patients.

18
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e Hub nurses perform data accrual using the Masimo platform and populate a NEWS2
chart recorded on InfoFlex.

e Hub nurses call patients four times per day, or an alternative agreed number of calls,
and record this data on InfoFlex.

e Hub nurses monitor the Masimo platform and respond to patients should rapid
escalation be required or where a patient requests additional telephone support
between 8am and 4pm seven days a week. Breaches of any thresholds in the
monitoring device trigger a call from the hub nurses.

e WHTH liaise closely with colleagues from CLCH as part of the multi-disciplinary team
to ensure that patients who would benefit from further community support, including
home visits, have access to this provision.

e CLCH staff provide community-based support including virtual and face-to-face visits if
required and update the patient’s record on InfoFlex.

e Escalation routes are dependent on the time of day and day of the week (see figures 2
and 3).

1.5.4 Recovery and discharge

Patients are intended to be managed on the COPD VW for up to 14 days depending on
clinical review.

e All patients are reviewed by the MDT via referral at the conclusion of their stay.

e The MDT review all cases against Best Practice Tariff (BPT) criteria, a national
standard that aims to reduce unexplained variation in clinical quality and encourage
best practice, high quality, cost-effective care. The criteria include a spirometry and
specialist lifestyle review including smoking cessation.

e Patients are discharged to the appropriate destination and all cases given a definitive
management plan.

e Patients, friends, family, or an NHS volunteer collect the monitoring equipment to return
to WHTH.

e The COPD VH platform automatically generates a clinical summary on discharge. This
summary is emailed to the patient’'s GP.
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Figure 1, below, shows the three layers of intervention used by the virtual ward.

Figure 1: COPD Virtual Ward monitoring layers
Layers of escalation/governance g e

Consultant:

Layer 1 intervention: Virtual ward round by Respirator

High risk (DECAF 2 or more): daily
MM | ow risk (DECAF 0,1): day 1, PRN

+COPD VH Day 1-7
sSame consultant each week preserving continuity. Morning ward rounds.
sPathway extension possible and agreed at MDT

«Band & nurse 7/7. 0900-1700. Consultant/MDT supervised
*4 hourly obs ‘rounds’ performed plus review of preceding overnight data and data trends for high risk group. Data
outside agreed boundaries escalated to responsible consultant

Layer 3 intervention: CLCH Specialist Nurse reviews

High risk: Daily visits possibly including rapid response (complex H@H COPD input)
Low risk: Day 2 visit/call. H@H package day 2-7

sCommunity-based delivery of care
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Figure 2: COPD Virtual Ward weekend escalation routes

0000 0900 1330 1530 1700 1900 2000/2100

PATIENT PATHWAY: 24 HOURS IN THE COPD VH

m Consultant available VH WR NIV Cons available
‘ CLCH Specialist Nurse review > CLCH On call nurse>

| Layerd: NHS 111 |

%

—

+ Escalation routes will vary dependent on the time of day

*  The monitoring hub will review all patients observations according to risk status and

also provide 0900-1900 telephone advice to patients
* Nurses can escalate to available consultant and vice versa
« Patients can contact monitoring hub 0900-1900
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Figure 3: COPD Virtual Ward weekday escalation routes

0000 0900 1300 1700 1900 2000/2100

PATIENT PATHWAY: 24 HOURS IN THE COPD VH

m Consultant VH WR VH Cons available NIV Cons available
Monitofing huhi ; >
CLCH Specialist Nurse review > CLCH On call nurse>

‘ Layer 4: NHS 111/HUC :>

* Escalation routes will vary dependent on the time of day

*  The monitoring hub will review all patients observations according to risk status and
also provide 0900-1900 telephone advice to patients

* Nurses can escalate to available consultant and vice versa

* Patients can contact monitoring hub 0900-1900

« At 'risk patients’ need agreed escalation plans in place by 1700 every day available to
emergency teams

1.6 COPD Virtual Ward inclusion and exclusion criteria
Patient inclusion criteria:

° less than 85 years of age

. no additional complex social or physical requirements

° clearly demonstrating a positive clinical trajectory

o receiving oxygen via nasal cannula at no more than 4 I/min, with resting saturation
of peripheral oxygen maintained between 88 and 92%

. willing to be discharged with oxygen

° has no contraindications to being prescribed oxygen at home

. DECAF score®? of 3 or less on admission

VW patient DECAF scores ranged between 0 and 3. A score of between 0 and 1
represents patients typically considered suitable for early discharge.

For the purposes of our evaluation, DECAF is used as a proxy measure of the severity of a
patient’s condition on admission to the VW.

10 DECAF is a commonly used predictor of a COPD patient’s in-hospital mortality risk and comprises; D, dyspnoea, E, eosinopenia, C,
consolidation on chest X-ray, A; acidemia, F, atrial fibrillation (AF).
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Patient exclusion criteria:

. complex medical needs over and above O2 requirements
. clinically unstable

. confused or has impaired cognitive abilities

. requires complex social arrangements

J not discussed or agreed by the ABC MDT

1.7 Implementation
The COPD VW was implemented in three phases.

. Phase 1: November 2021, facilitated discharge. Patients are referred to the COPD
VW from the acute ward at WHTH.

. Phase 2: December 2021, admission avoidance. Patients are referred to the COPD
VW from Accident and Emergency (A&E) at WGH.

. Phase 3: February 2022, direct community on-boarding. Patients who are referred
to the COPD VW from CLCH and later general practice.

This evaluation was conducted during phases 1 and 2 and does not include the phase 3
expansion.
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2 Evaluation overview
2.1 Purpose

In October 2021, NHS England (NHSE) commissioned the Academic Health Science
Network (AHSN) to conduct a rapid evaluation of the COPD VW and its implementation in
SWHHCP.

This commission is part of the national Innovation Collaborative for digital health, a
learning and support system for health and care professionals delivering technology-
enabled innovations to support people at home.

The evaluation commenced with a structured process of co-design, working together with
a representative group of stakeholders across local delivery partners, the AHSN Network
and NHSE, led by a collaborative steering group, to determine the evaluation aim and
scope.

The purpose of this evaluation was to demonstrate whether the VW has successfully
delivered its intended objectives of improving patient care, clinical outcomes, healthcare
utilisation and staff and patient satisfaction, with a view to informing wider adoption of the
VW model outside of COPD into other clinical conditions.

It is intended to build on the emerging evidence base surrounding the adoption of
technology-enabled care at home to provide valuable insight to members of SWHHCP
alongside ICS teams across England and national policy leads who are seeking to
develop or continue to improve their own VW services.

2.2 Questions

The evaluation sought to answer seven questions.

Who are the patients admitted to the VW?

Are there any patterns in usage for patients on the VW?

Can the VW reduce length of stay in secondary care?

Can the VW reduce re-admissions into secondary care?

What are the experiences and views of the service users on the VW?

What are the experiences and views of staff on implementation, delivery and
impacts of the VW?

7. What is the indicative cost-benefit of the VW in terms of immediate and long-term
impact on healthcare utilisation?

o gk wnNE
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2.3 Method

We used a mixed method approach combining quantitative, qualitative and economic
insight. As such the evaluation has three distinct but inter-related components, each with
their own evaluation questions, design, measurement strategies and analysis plans.

2.3.1 Quantitative evaluation

We used data extracted from sources including Masimo, InfoFlex and WHTH’s Cerner
EPR to inform reporting of process measures and capture indicators related to the
implementation and usage of the COPD VW across patient groups. It measured the
impact of the VW on utilisation of healthcare services including, specifically, any reduction
in length-of-stay (LoS) when admitted to secondary care and any reduction in re-
admission rates over 30, 60 and 90 days.

2.3.2 Qualitative evaluation

We considered user feedback from a patient survey and captured self-reported
information directly from service users across a range of metrics designed to inform
commissioning. A series of semi-structured interviews and focus groups with staff sought
to understand their experiences of VW implementation, perceptions of facilitators and
barriers to implementation and impact on workforce efficiency, satisfaction and care
provided.

2.3.3 Health economics evaluation

We used quantitative work for a cost-benefit analysis of the VW, extrapolating findings
into medium to long term effects on healthcare utilisation.

2.4 Scope

Patients fulfilling the eligibility criteria and onboarded to the VW from Watford General
Hospital (WGH), or patients within the comparator groups specified below, were
considered to be in scope.

The scope for qualitative analysis included members of the COPD VW team, such as
locality staff and healthcare professionals who have been involved in its design and
delivery.

Quantitative and health economics analysis adopted a three-arm approach to increase the
possibility of determining the incremental service impact of the COPD MDT alone, or the
COPD MDT in combination with continuous monitoring via the VW.
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Individual patients were placed into one of three cohorts:

e Historic control

This included patients admitted to WHTH pre-pandemic from December 2018 to June
2019 with COPD as the primary complaint.

e MDT-only

This included patients assessed by the MDT but not onboarded to the VW during the
intervention window of December 2021 to June 2022 inclusive.

e Virtual Ward patients

This included patients assessed by the MDT and then moved to VW onboarding during the
intervention window as above.

2.5 Comparators

The historic control time period was chosen as the base comparator because it is the last
full year prior to COVID-19 and the December to June window is determined as directly
comparable to the intervention window, accounting for seasonal effects and winter
pressures.

This enabled a before-and-after comparison to services selected by the evaluation
steering group to reflect the usual standard of care prior to the MDT’s introduction.

Additionally, the trust’s peak for NHSE performance was in 2019, when a pilot project
named Senior Medics Assessment Review and Treatment (SMART), involving medical
consultant input in the emergency department, took place.

SMART helped to move the trust’s four-hour performance nationally from the lower to the
upper quartile and also won the 2020 HPMA Academy Wales Award for Excellence in
Organisational Development. This means 2019 data represents the most stringent
comparator and a genuine gold standard against which new projects should be measured.

Any data pertaining to patients outside of the above parameters was excluded.
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3 Detailed methodologies
3.1 Quantitative methods

The WHTH Business Intelligence (Bl) team provided quantitative data by pooling
structured, coded data extracted from InfoFlex and Cerner, along with data from Masimo in
the form of a person-level pseudonymised dataset across all three cohorts with consistent
unique identifiers. This matching of person-level data has facilitated a comparison of the
demographic characteristics and case mix of each cohort to enable a like-for-like
comparison.

The contents of this person-level dataset are specified in Appendix 5. In summary, it
combined information on patient demographics, outpatient attendances, urgent and
emergency care usage, inpatient admissions including reason for admission and LoS, and
data points recorded as part of the MDT and collected via continuous monitoring.

As the evaluation team had no ability to readily re-identify patients this dataset constituted
effectively anonymous data but maintained its utility in enabling the triangulation of multiple
patient variables to support isolation of confounding factors.

e Data provided by the WHTH BI team for the purposes of this evaluation was based on
46 individual patients totalling 50 admissions to the VW between December 2021 and
June 2022 inclusive. Several patients were admitted to the VW on multiple occasions.

Equivalent data was sourced for the MDT and historic control cohorts, with the exception
of data items only recorded at the point of admission to the VW, such as DECAF score.

This was to understand whether a difference in healthcare utilisation and outcomes
between groups could be observed following the introduction of the VW.

e The MDT-only cohort consisted of 248 patients with 573 equivalent admissions
between December 2021 and June 2022 inclusive.

e The historic control cohort consisted of 365 patients and 438 admissions from the pre-
pandemic comparator period.

3.2 Qualitative methods

The qualitative evaluation aimed to primarily consider experiences and views of VW
patients and staff involved in VW design and delivery, including confidence, degrees
of satisfaction and barriers and facilitators to implementation.
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We used a range of qualitative methods to gather feedback including patient experience
surveys, staff interviews and focus groups.

Questions were informed by the Picker patient experience survey and the domains within
the Non-adoption, Abandonment, Scale-up, Spread, and Sustainability (NASSS)
framework.!

3.2.1 Patient survey

All patients admitted to the SWHHCP COPD VW from its December 2021 launch to the
end of the data collection period in June 2022 (n=46) were invited to participate by
completing a patient experience survey with different options made available to facilitate
completion and return.

The hospital administration team provided VW patients with a link to an online version of
the survey alongside a paper copy and stamped addressed envelope.

Patients were asked to complete the survey towards the end of their time on the VW in a
format easiest for them.

WHTH volunteers who collect VW equipment from patients were asked to help by
collecting completed surveys in tandem and returning them to the hospital.

The online survey was created in Zoho One, allowing the team responsible for the
gualitative evaluation to access online responses directly.

The survey consisted of 19 questions to explore patient experience of the VW, satisfaction
with treatment and care, any reasons for non-adherence, and overall impression of the
benefits and challenges of being in a VW.

This included 13 Likert scale questions and six free text questions. A full copy is provided
in Appendix 3.

We received 10 paper and five online surveys. Two of the latter were incomplete and not
included in the analysis, which therefore considered responses from 13 patients out of the
46 who entered the VW, equating to a response rate of 39%.

Of the patients who responded, 10 were admitted to the VW from the hospital ward within
phase 1 of the implementation plan, two were admitted from A&E within phase 2 of the
implementation plan and one did not answer this question.

11 Greenhalgh et al 2017
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Analysis of Likert scale questions provide a general statistical summary of responses,
while analysis of free text questions used thematic coding to identify commonly occurring
themes.

3.2.2 Staff interviews and focus groups

We emailed staff involved in the COPD VW’s design or delivery to invite them to
participate in a semi-structured interview or focus group.

The evaluation team applied a snowball sampling approach, starting with lists of relevant
staff provided by staff in senior management, then asking staff participating in interviews or
focus groups for suggestions of additional staff we should invite to participate.

We provided staff with a participant information sheet and consent form. Interviews and
focus groups were conducted online using Microsoft Teams.

The interview schedule consisted of 20 questions that explored challenges and benefits
related to five key themes:

e VW pathway and delivery processes

e impacts on staff

e patient roles, characteristics and expectations
e organisational readiness and implementation
e monitoring and evaluation

A full copy of the interview schedule is provided in the Appendix 4 for information

Interviews and focus groups were recorded and transcribed. Each participant was given a
unique numeric identifier to de-identify them prior to the transcripts being imported into
NVivo for analysis.

We conducted two separate focus groups and six individual interviews between May and
June 2022 lasting between 24 and 58 minutes, with a mean of 48 minutes.

The sample totalled 18 staff out of the 21 contacted, from both WHTH and CLCH, involved
in VW design and implementation.

Roles represented were consultant, respiratory nurse specialist, respiratory nurse,
respiratory physiotherapist, VW senior responsible officer (SRO), associate director of
integrated care, and lead for community services.

We used thematic analysis to explore participants’ experiences and views of the
COPD VW. Coding allowed common themes across the sources of qualitative data
to be identified and grouped into key themes.
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The evaluation team drew on domains identified in the NASSS framework to inform our
analysis where appropriate.

3.3 Economic analysis

Several forms of economic analysis can be adopted to evaluate the impact of any new
health intervention, including cost-utility analysis, cost-effectiveness analysis, cost-
minimisation analysis, cost-benefit, and budget-impact analysis.

We used cost-benefit analysis as our preferred model for this evaluation, given the focus
on sustainability of the VW model and the implications for longer-term investment, along
with availability of staffing resource capacity to maintain the VW and support patients in
the community.

The modelling approach was adapted from recognised best practice for local project
appraisal and evaluation including the HM Treasury Green Book methodology and the
five-case model.

We also used supplementary guidance developed by the Greater Manchester Combined
Authority Research Team (formerly New Economy) on how to translate this for the
purposes of local transformation partnerships and public service reform.1?

3.3.1 Costs

Our analysis focused retrospectively on the delivery of the VW model between December
2021 and June 2022 inclusive.

It utilised actual observed data regarding benefits realised and costs incurred, as detailed
in the quantitative analysis section, alongside actual costs from reported expenditure
provided by the SWHHCP team, as opposed to budgeted figures.

These costs combined both staffing resources, including medical time, nursing time and
other non-clinical support, with technology resources such as remote monitoring devices
and other materials like printing and stationery resources.

The two key benefits streams relate to the impact of the VW on reducing overall healthcare
utilisation and improving appropriate, timely care for patients.

Specifically, this involves reducing LoS at initial inpatient admission, anticipated to reduce
through earlier supported discharge, and reducing re-admissions within 90 days of
discharge through proactive, continuous patient monitoring in a community setting.

2 The Green Book and accompanying guidance and documents.
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As a result, and due to the minimal degree of modelling and extrapolation required, the
degree of optimism bias adjustment is moderate.

Optimism bias adjustment is the multiplier within the model that accounts for the
psychological tendency for programmes at inception to systematically under-estimate
costs and over-estimate the anticipated benefits.

We took the perspective of the healthcare system, specifically WHTH, when conducting
our modelling. It is worth noting that as such, the monetised values applied to generate a
proxy indication of the fiscal benefit of the VW will not translate to cash-releasing savings
in every instance.

Instead, they represent a reflection of the opportunity cost of activity otherwise avoided,
such as staff time and materials.

The MDT-cohort was selected as the most appropriate counterfactual for comparative
analysis, as it was deemed by members of the evaluation steering group as the most like

ly

reflection of current service provision and the clinical operating model for these patients in

the absence of the VW.

Any cost and benefits realised should therefore be considered as in addition or marginal
of, the impact of the MDT in isolation.
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4  Results
4.1 Characteristics of virtual ward patients

The VW admitted 50 cases involving 46 patients between December 2021 and June
2022 inclusive, meaning some were admitted more than once.

All 50 admissions are included in this analysis, distinguishing where necessary
between unique counts of patients, as derived from the pseudonymised patient-level
linked dataset, and their respective admission events.

The first of the four evaluation questions each relate to a range of analysis regarding
these 46 patients and their outcomes in comparison to those in the historical control
and MDT-only comparator cohorts.

4.1.1 Age and gender

Patient age was recorded in 5-year age bands. Overall, those onboarded to the VW
were aged between 45 and 84 with admissions among the youngest band, aged 45
to 49, least common (4%).

More than 80% of patients were aged 60 and over (38 of 46), and those in the 80 to
84 age band accounting for around a third of all admissions (30.4%).

Figure 4: Virtual ward patient age by 5-year age band
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The historic control and MDT-only cohorts had a broader range of age groups including
younger patients in particular, with a small proportion of MDT-only patients aged under 35
(5.6%). Both cohorts featured a number of older individuals, with around 3% of the MDT
cohort aged 90 and over.

The youngest patients within the historic control cohort were aged between 25 to 29
(0.3%) while the oldest were aged 90 and over (12.9%). The two most common age
groups in this cohort were those aged between 75 and 79 (17.8%) and 85 to 89 (16.4%).

Figure 5. Age distribution by cohort
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Age distributions were broadly consistent across all three evaluation arms, except the VW
cohort had a smaller proportion of younger patients and a larger proportion of patients
within the 80-to-84-year age band compared to MDT-only or historic control cohorts. The
proportion of males and females was broadly equivalent in all three cohorts.

Figure 6: Percentage of male and female patients by cohort
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4.1.2 Ethnicity

Ethnicity data was recorded for most patients across all 3 cohorts. The largest single
ethnic group was White — British, which made up 91% of all patients onboarded to the
VW, compared to 88% in the historic control and 83% in the MDT cohorts.

This suggests the cohort of VW patients were slightly over-representative of White —
British populations when compared to the historic control cohort and against the local
population.

Four per cent of the VW cohort were ‘any other White background (including Irish)’ and
accounted for 5% and 6% of the historic control and MDT cohorts respectively. A small
percentage of patients identified as having another ethnic background, including Asian or
Asian British (2%).

Ethnicity data was incomplete for several patients at the point of inpatient admission,
which is consistent with recognised challenges in NHS clinical data management around
the recording of ethnicity data.

Table 1. Recorded ethnicity by cohort

Ethnicity g:)srt]i’rr(')‘f MDT VW
White — British 88% 83% 91%
Any other White background 5% 6% 4%
Black or Black British 0% 1% 0%
Mixed 0% 0% 0%
Asian or Asian British 3% 4% 2%
Other ethn_ic groups - any 0% 1% 0%
other ethnic group
Not stated 3% 4% 2%

4.1.3 DECAF score

A commonly used predictor of a COPD patient’s in-hospital mortality risk is their DECAF
score.r? A score of between 0 and 1 indicates a low risk and typically represents a patient
considered suitable for early discharge. A score of 2 indicates an intermediate risk, while
between 3 and 6 indicates a high risk.

BB p; dyspnoea, E; eosinopenia, C; consolidation, A; acidemia, F; atrial fibrillation
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For the purposes of our evaluation, DECAF has been used as a proxy measure of the
severity of a patient’s condition on admission to the VW.

For patients on the VW, DECAF scores ranged between 0 and 3. The most common
DECAF for patients on the VW was a score of 2, accounting for 34% of patients, while
60% were classified in the low-risk category and an equal number of patients distributed
across DECAF 0 and 1.

A small number of patients (n=3, 6%) admitted to the VW had a DECAF score of 3. In
combination with those patients at DECAF 2, this suggests patients of a higher acuity were
supported safely for early discharge using the VW model than would otherwise occur
without continuous monitoring.

Table 2: Patients onboarded to the VW by DECAF score at point of VW admission

DECAF Score admissions to W admissions
0 15 30%

1 15 30%

2 17 34%

3 3 6%

Total admissions to VW 50 100%

4.1.4 Primary Diagnosis on admission and referral source

Several different primary diagnoses were recorded for patients upon initial admission to
an inpatient hospital bed. The main reasons across all three cohorts was either ‘Chronic
Obstructive Pulmonary Disease or Bronchitis without Interventions’ or another admission
reason related to diseases of the respiratory system.

COPD was the primary diagnosis for 52% of VW cohort admissions, with other
respiratory conditions accounting for a further 30% (82% total). COPD was often a
secondary diagnosis in these cases.

The remaining 18% received another diagnosis including heart disease, a hernia, or
complications arising from a Covid-19 infection, but were subsequently deemed eligible
for onboarding to the VW.
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Figure 7: Primary diagnosis on admission, patients then onboarded to VW
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VW patients had a lower proportion of non-respiratory related conditions compared to the
MDT-only cohort, (18% compared to 42%) with a greater proportion of other non-COPD
respiratory conditions coded at admission (30% as opposed to 23% in the MDT).

The percentage of patients who were identified as having COPD were higher in the VW
cohort (52%) compared to the MDT cohort (42%).

Given the nature of the inclusion criteria and how the baseline cohort has been defined —
as any patient admitted due to COPD within the historic baseline period — 100% of those
patients have COPD listed as their primary complaint and have therefore been excluded
from Figure 8.

Figure 8: Primary diagnosis on admission for VW and MDT-only cohorts
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COPD remained the most likely reason for admission amongst the VW cohort across all
DECAF scores, followed by other respiratory conditions.

36
delivered in partnership with

The AHSNNetwork



Innovation m

Collaborative

for digital health

Patients with a higher DECAF score (DECAF 2) were moderately more likely to be coded
as having COPD as their primary reason for admission, although as the numbers of
patients within each cohort is comparatively small, we cannot determine whether this
difference is significant.

Figure 9: Virtual ward cohort primary diagnosis on admission by DECAF score
(excluding DECAF 3)
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Referrals for patients to be onboarded to the VW came from several sources, with the
most from the hospital ward (78%).

Following its introduction in the second service development phase, A&E accounted for
the second largest percentage of referrals (10%) with the asthma, bronchiectasis and
COPD multi-disciplinary team (ABC MDT) identifying patients while in the department.

Several referrals were from a post-take ward round, where a consultant first reviewed
patients monitored by doctors, while a single referral (n=1) came from another unspecified
source. This referral pattern was consistent across all age groups, with the ward
representing the most common route of referral to the VW regardless of 5-year age group.
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Figure 10: Referral source to the virtual ward
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The ward was the only source of referral recorded for some age groups, including those
aged from 45 to 59. A&E onboarding most frequently occurred for patients aged 60 to 64
(33% of this age group) and aged 70 to 74 (30% of this age group).

Figure 11: Referral source to the virtual ward by 5-year age band
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4.2 Usage patterns among virtual ward patients

4.2.1 Admissions by month

Overall, monthly admissions to the VW varied during the six-month evaluation period, with
an average of approximately eight patients onboarded per month (8.3).

The greatest number onboarded in a single month was in February 2022 (n=15), while the
lowest occurred in December 2021 (n=3), shortly after the VW was launched.
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The second lowest number occurred in May 2022 (n=4), reflecting the operational
implementation of the VW and the overall volume of patients attending secondary care
over that period.

Figure 12: New admissions to the virtual ward by month
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4.2.2 Duration of stay
According to the COPD VW monitoring SOP (Appendix 2) patients were intended to stay
on the VW for up to 14 days, at which point they should be discharged including to other

forms of ongoing care.

Only four of the 50 admissions (8%) exceeded this 14-day threshold and represent cases
for which it was clinically appropriate to do so.

Figure 13: Number of patients by duration of virtual ward stay
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The median length of stay (LoS) for patients in the VW was seven days, which was also
the most commonly occurring spell length.

Of the 50 VW admissions, the majority of stays were 10 days or fewer (86%, n=43) while
14% lasted for more than 10 days (n=7). The maximum LoS was 22 days for a single

patient.

Figure 14: count of virtual ward stays by 5-day length-of-stay bracket
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The duration of a patient’s stay in the VW varied in line with their DECAF score.

On average, patients with a DECAF score of 1 were on the VW for approximately 8.5
days, compared to 7.4 days for those with a DECAF score of 2 and 6 days for those with a
DECAF score of 3.

Those with a DECAF score of 0 displayed the shortest overall average length of stay on
the VW at 5.3 days per patient.
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Figure 15: Average virtual ward length-of-stay by DECAF score

. I

o
= 2 7.4
o
n
L
9 .
(@]
0 5.3

Length of Stay (days)
3 4 5 6

o
[EnY
N

4.2.3 Clinical support to virtual ward patients

Patients onboarded to the VW were contacted by different healthcare professionals in a
coordinated and regular basis, in addition to their continuous monitoring through the
technology patients received when onboarded.

The four main forms of communication with patients in the VW were telephone calls for
Masimo readings, calls for a clinical review, virtual consultations and face-to-face visits by
a healthcare professional.

Patients received telephone calls to record data from the hub nurses four times per day, or
an alternative number of times agreed with the patient. They also received daily clinical
telephone calls from the WHTH consultant respiratory physician(s) on duty.

This approach was intended to support patients who may lack confidence in using the
technology and to ensure, through early implementation, no critical readings were missed.
CLCH staff also provided community-based support through virtual calls and face-to-face
visits if required.

As anticipated from the SOP, telephone calls were more common than face-to-face visits
or virtual calls.
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Figure 16: Total number of contacts for all virtual ward patients
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Considering all contacts with VW patients:

e 80.9% were telephone calls for Masimo readings
e 15% were telephone calls for a clinical review

e 0.3% were virtual calls with a clinician

e 3.8% were face to face visits

A total of 1,342 Masimo reading telephone calls were recorded during the evaluation
period, alongside 248 clinical review calls, five virtual calls and 63 face-to-face visits.

4.2.4 Average calls and visits while in the Virtual Ward

Patients were contacted daily by telephone for Masimo readings and clinical reviews and
less often for virtual calls or face to face visits. On average they had more than one face-
to-face visit, 27 Masimo reading calls and five clinical review calls during their VW stay.

As expected, the longer a VW patient stay, the more calls received. The patient with the
longest VW stay of 22 days received 89 calls.
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Table 3: Average calls and visits per virtual ward patient by length-of-stay

Average Number Average Number

Average Number Average Number of telephone calls of telephone calls

of virtual calls for | of face-to-face

Length of Stay

on the VW - : - for a Masim