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Abstract

Background A framework to evaluate implementation of Major System Change (MSC) in healthcare has been
developed and applied to implementation of longer-term system changes. This was the first study to apply the five
domains of the MSC framework to rapid healthcare system change. We aimed to: i) evaluate implementation of rapid
MSC, using England COVID-19 remote home monitoring services as a case study and i) consider whether and how
the MSC framework can be applied to rapid MSC.

Methods A mixed-methods rapid evaluation in England, across 28 primary and secondary healthcare sites (Octo-
ber 2020-November 2021; data collection: 4 months). We conducted 126 interviews (5 national leads, 59 staff, 62
patients/carers) and surveyed staff (n=292) and patients/carers (n=1069). Service providers completed cost surveys.
Aggregated and patient-level national datasets were used to explore enrolment, service use and clinical outcomes.
The MSC framework was applied retrospectively. Qualitative data were analysed thematically to explore key themes
within each MSC framework domain. Descriptive statistics and multivariate analyses were used to analyse experience,
costs, service use and clinical outcomes.

Results Decision to change/Decision on model: Service development happened concurrently: i) early local develop-
ment motivated by urgent clinical need, ii) national rollout using standard operating procedures, and iii) local imple-
mentation and adaptation.

Implementation approach: Services were tailored to local needs to consider patient, staff, organisational and resource
factors.

Implementation outcomes: Patient enrolment was low (59% services <10%). Service models and implementation
approaches varied substantially.
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Intervention outcomes: No associations found between services and clinical outcomes. Patient and staff experiences
were generally positive. However, barriers to delivery and engagement were found; with some groups finding it

harder to engage.

Conclusions Low enrolment rates and substantial variation due to tailoring services to local contexts meant it

was not possible to conclusively determine service effectiveness. Process outcomes indicated areas of improvement.
The MSC framework can be used to analyse rapid MSC. Implementation and factors influencing implementation may
differ to non-rapid contexts (e.g. less uniformity, more tailoring). Our mixed-methods approach could inform future
evaluations of large-scale rapid and non-rapid MSC in a range of conditions and services internationally.

Keywords Implementation, COVID-19, Rapid evaluation

Contributions to the literature
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Existing implementation science theories typically
focus on implementation within or across organisa-
tions. The MSC framework aims to understand large,
co-ordinated system transformations across organi-
sations and providers, and the relationships between
stages of implementation and intervention outcomes.
This was the first study to apply the framework to eval-
uate rapid major healthcare system change. Findings
illustrate that the MSC framework has the potential
to be used widely to understand MSC on national and
local levels, in rapid contexts, with only minor adapta-
tion.

» The methods outlined in this study could be used by
other researchers to explore MSC in rapid and non-
rapid contexts.

<

Introduction
To ensure that patients and the public continually receive
high-quality care, there has been a policy focus on push-
ing for change and innovation within health and care ser-
vices internationally [1] and within the NHS [2, 3]. Some
of these service innovations may be large and transform-
ative, and termed ‘Major System Changes’ (MSC). MSC
has been defined as “coordinated, systemwide change
affecting multiple organisations and care providers, with
the goal of significant improvements in the efficiency
of healthcare delivery, the quality of patient care, and
population-level patient outcomes” [4] p.422]. Previous
research outlined five conditions necessary for successful
MSC: involving stakeholders from all levels (e.g. service
leads, healthcare providers), establishing feedback loops,
attending to the local history of Major System Change,
engaging healthcare providers, and engaging patients
and families [4, 5]. MSC has also been defined as a type
of complex intervention with multiple goals and change
processes covering a range of levels and settings [6].
There are different ways of implementing MSC.
Top-down approaches are those which are prescribed,

directed and centrally coordinated [7]. Bottom-up
approaches are driven from the ground up by local clini-
cians developing and implementing new ways of working
[7]. Both top-down and bottom-up approaches have been
seen to have benefits and drawbacks. For example, top-
down approaches can be hindered by a lack of engage-
ment and ownership from on-the-ground clinicians [7],
whereas bottom-up approaches can be slow to take effect
and adoption at scale can be low [7]. Previous research
suggests that a combination of both top-down and bot-
tom-up approaches may be beneficial [5, 7]; making the
most of centrally coordinated and resourced innovations
with bottom-up engagement from local clinicians taking
control and ownership (7, 8].

Implementation science theories can help research-
ers to understand and conceptualise how health care
interventions and/or services have been implemented. A
review [9] proposes these have three aims: models which
describe the process of translating research into practice
(e.g. the Knowledge-to-Action framework [10]), theoreti-
cal frameworks that understand or explain factors influ-
encing implementation outcomes (e.g. the Consolidated
Framework for Implementation Research [11], Theo-
retical Domains Framework [12], COM-B model [13]
and Normalisation Process Theory [14]), and evaluation
frameworks (e.g. the RE-AIM framework [15]). However,
these theories do not explicitly serve as frameworks to
understand large system transformations, where local
adoption and implementation decisions are connected to
the co-ordination of systemic change. The MSC frame-
work addresses this gap as it can be used to understand
not only implementation processes across organisations
and providers, but also relationships between stages of
implementation and intervention outcomes [9]. The MSC
framework [16] proposes five main inter-related domains
of MSC that need to be evaluated: i) decision to change,
influenced by drivers to change, governance and leader-
ship of decision making, ii) decision on which interven-
tion/service model to implement, iii) the implementation
approach used (including context and approaches to
facilitation), iv) implementation outcomes (including
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adoption, spread and fidelity), and v) intervention out-
comes (including clinical outcomes, patient experience
and cost effectiveness) [16] (see Appendix 1).

MSC occurring over several years has been evalu-
ated using the MSC framework [16]. For example, the
framework was developed and used when evaluating the
reconfiguration of acute stroke services [5, 16], and the
framework has also been used to evaluate MSC of spe-
cialist cancer services [17]. Earlier studies which applied
this framework explored one type of MSC, which was
the reconfiguration of services to centralise services
[5, 16, 17]. Within these evaluations, the centralisation
of services happened across multiple years [5, 16, 17].
However, some MSCs may happen more rapidly. It is
not yet known whether this framework is suitable as a
tool to learn about implementation and sustainability of
healthcare system changes that occur at pace (i.e. ‘rap-
idly’). For example, non-rapid MSC may take place over
years which would allow time for detailed considerations
regarding decisions to change and models to implement,
and allow time for consideration of relationships between
the domain and clear mechanisms of impact. However,
with rapid service change, these decisions may occur at
pace and it is therefore not clear whether the domains of
MSC and relationships identified between the domains
will apply.

Rapid system changes were particularly prominent
during the emergency context of the COVID-19 pan-
demic [2, 18] when the healthcare system in England had
to introduce large cross-sector MSCs and innovations
at pace in order to cope with immediate challenges they
were facing, such as healthcare appointments not being
able to be delivered face-to-face (due to lockdowns and
risks of infection), workforces being redeployed [19, 20],
and the introduction of new services (e.g. vaccination
programmes and remote home monitoring). However,
post-pandemic, the NHS continues to undergo large-
scale transformations at pace to deal with workforce/
capacity issues, such as backlogs, or to implement new
technologies, such as artificial intelligence. However,
these system changes often do not have existing evidence
to support widespread adoption and implementation.
There is an increasing need to develop approaches that
can be used to build evidence and evaluate implementa-
tion of these rapid large-scale changes in real time.

The case study: COVID-19 remote home monitoring
services

In England, COVID-19 remote home monitoring ser-
vices were developed ad hoc in local services during
the 1st wave of the pandemic, informed by local clinical
need [21, 22]. Later, services were nationally rolled out in
wave 2 of the pandemic to reduce pressure on hospitals
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and infection transmission, and to ensure that patients
received appropriate care in the right place and were
appropriately escalated as early as possible [23]. There
were two approaches to COVID-19 remote home moni-
toring: community referral to remote home monitoring
services (called COVID Oximetry @home — ‘CO@h)
and early discharge from hospital models (called COVID
virtual wards — ‘CVW’). Appendix 2 summarises the
care pathway for these services. We carried out a mixed-
methods rapid evaluation of the services [23], which
explored effectiveness [24, 25], cost [23, 26], implemen-
tation, staff [27, 28] and patient experience [28, 29] and
inequalities [30].

Aims

Within this study, we aimed to evaluate the processes
and outcomes of implementation of rapid MSC using
COVID-19 remote home monitoring services as a case
study. Our secondary aim was to consider whether and
how the MSC framework can be applied in contexts of
rapid MSC.

Methods

Setting

The study took place in England within primary and sec-
ondary healthcare organisations that delivered COVID-
19 remote home monitoring services. The evaluation
took place between October 2020 and November 2021,
with data collection taking place between February and
June 2021 (4 months).

The evaluation was conducted by a team of mixed-
methods researchers from the NIHR funded Rapid Ser-
vice Evaluation Team (RSET) [31] and NIHR funded
Birmingham, RAND and Cambridge Evaluation Centre
(BRACE) [32]. Methodological lessons drawn from this
rapid evaluation are published elsewhere [33].

Design

We carried out a rapid multi-site evaluation of COVID-
19 remote home monitoring services which included
qualitative and quantitative approaches to analyse the
implementation of the services for COVID-19 patients
[17]. This manuscript draws on mixed-methods data
from all aspects of the COVID-19 remote home moni-
toring evaluation, including national aggregated and
patient-level data, cross sectional survey data (staff,
patients/carers and service costs), interview data (staff,
patients/carers, national leads), and documentary analy-
sis. Multi-level mixed methods approaches were selected
in order to fully evaluate the change processes involved
in this MSC and the complexities of implementation
[6]. Appendix 3 outlines how each type of data was used
within this study.
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Research setting

Twenty-eight purposively selected sites across England
were recruited to our study and participated in staff and
patient surveys. Twenty-six of these sites returned cost
surveys. Seventeen of these sites were selected as case-
study sites, in which interviews with patients and staff
were conducted. Sites were representative of a range of
regions across England, Clinical Commissioning Groups
(CCGs, i.e., NHS organisations that organise the delivery
of primary care services within a specified geographic
area) and trusts, urban/rural mix, deprivation scores,
ethnicity, and size of the population (see [35]).

This evaluation of the effectiveness of CO@h included
all CCG areas in England where there was complete
data on the number of people enrolled onto the pro-
gramme between 2nd November 2020 and 21st Febru-
ary 2021. Our evaluation of the effectiveness of CVW
included inpatient data from 123 hospital trusts whose
CVW service start dates were known and used data on
all discharges of patients with a confirmed or suspected
COVID-19 diagnosis code between 17 August 2020 and
28 February 2021.

Recruitment

A range of stakeholders were recruited to this study,
including national leads, staff involved in leading and
delivering the COVID-19 remote home monitoring
services, and patients and carers who had received the
service.

Data collection
a. National data.

Aggregated data on new diagnoses of COVID-19 and
mortality came from Public Health England (now the UK
Health Security Agency). Data on enrolment to CO@h
services was provided by NHS Digital (now part of NHS
England). Data on the start dates of CVW services was
provided by Kent, Surrey and Sussex Academic Health
Science Network. We used Hospital Episode Statistics
Admitted Patient Care data (HES APC) for patient-level
data on hospital admissions, readmission, in-hospital
mortality and length of stay. The CO@h analysis was
restricted to adults aged 65 or over, while CVW analysis
included all ages.

b. Primary data collected.

We conducted semi-structured interviews with
national leads (n=5), surveys with patients and car-
ers (n=1069) and staff (#=292), and interviews with
patients and carers (n=62) and staff (n=59).

Surveys and topic guides were developed specifically for
this study and were adapted for different audiences. The
surveys focused on experiences of delivering (staff) or
receiving (patients and carers) remote home monitoring
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services for patients with COVID-19. National lead topic
guides focused on questions about the service develop-
ment, leadership and governance, data and implementa-
tion. Staff interview topic guides focused on questions
about the service, experiences of delivering services and
views on patient engagement. Patient interviews focused
on experiences of receiving services and engagement (see
Appendix 4 for surveys and topic guides).

To explore costs per patient, all sites were asked to
complete a cost survey (see Appendix 4) which included
questions about the number of patients triaged, moni-
tored, escalated due to deterioration, and died, as well as
questions about the staff and resources used for setting
up and running the service.

Four sites which used both technology-enabled and
analogue data submission modes were asked to provide
more information about the time spent for each of the
activities (i.e., patient triage/ risk stratification; patient
information and training; patient monitoring; patient
data reporting; flagging patient deterioration; patient
escalation processes; and patient discharge from the
ward). This approach allowed thorough investigation of
the time spent for the specific activities as well as calcula-
tion of the cost per patient for all the activities, by data
submission mode.

c. Documentary analysis.

Key documents relating to the COVID-19 monitoring
services, such as national Standard Operating Procedures
or local pathways (where available) were collected and
analysed.

Data analysis

We selected the MSC Framework [16] as a conceptual
framework for our analysis. The MSC Framework was
selected as it enables researchers to unpack the ‘black-
box’ of outcomes to study potential mechanisms of
change, by exploring and indicating inter-relationships
between implementation processes and between imple-
mentation processes and outcomes [6, 23]. The MSC
framework can be flexibly interpreted which makes it
suitable for exploring implementation rapidly at scale. To
explore whether the MSC Framework [16] can be used
to learn about rapid implementation of services during
emergency contexts, we retrospectively applied the MSC
framework [16] to our data.

We made minor adaptations to the MSC Framework in
terms of terminology: ‘fidelity’ and ‘adoption’ (referred to
in [16]) did not accurately capture the nuance within the
concepts that we were referring to. For example, ‘fidel-
ity’ was not necessarily an appropriate term to use, as the
services’ Standard operating procedures [35, 36] were
designed to give local services flexibility to implement the
services as appropriate and were not necessarily intended
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to be prescriptive. Therefore, we decided to use alterna-
tive terms (e.g. ‘variations in implementation’ and ‘enrol-
ment’). In Appendix 3, we summarise how we analysed
data that is relevant to each of the five MSC domains:
i) Decision to change, ii) Decision on which model to
implement, iii) Implementation approach, iv) Implemen-
tation outcomes, v) Intervention outcomes.

Results

Site and participant characteristics

We received 292 staff surveys (39% response rate) across
28 sites and 1069 patient and carer surveys (18% response
rate) across 25 sites (see Appendix 5). Interviews were
conducted with: national leads (n=5), staff (#=>58 across
17 sites) and patients or carers (n=62 across 17 sites)
(see Appendix 5). Cost surveys were received from 26/28
sites.

Over the period of analysis, we judged that enrolment
data was complete for 37 CCGs (27% of the total num-
ber of 135 CCGs across England) and hence our analyses
of the effectiveness of the CO@h service were limited to
these areas. Between these CCGs there were no nota-
ble differences in mean age, proportions of non-white
population or proportions resident in most deprived
areas when compared to the remaining 98 that were
not included; although included CCGs had a lower inci-
dence of positive test results. There were also regional

ke Findingsindicate C1 and C2 are combined stages with local |
\ development (early adoption) informing national !
development and rollout which informs local !
implementation of sites not yet implemented 4

@ Decision to

change (drivers,
governance, leadership)

@ Decision on

which model

to implement
(intervention
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differences: no CCGs from the East NHS Region were
included, and only one from the North East and York-
shire. The South West, North West and Midlands were
the best represented regions.

Our analysis of the CVW service used data on all live
discharges of COVID-19 patients from 123 hospital
trusts, covering 98% of all such discharges in England
during the study period.

Evaluating implementation

Figure 1 shows an adapted MSC framework, building on
this evaluation. This evaluation highlighted some amend-
ments to the framework, including additional interven-
tion process outcomes to evaluate e.g., staff experience
[23], patient engagement [24] and disparities [26], and
relationships between domains of implementation
(reported in this manuscript) that must be considered
when evaluating the implementation of MSC (see Fig. 1).

Findings relating to each domain are discussed below.

1&2. Decision to change & decision on which model

to implement

The development of COVID-19 remote home monitor-
ing services occurred rapidly, in three overlapping stages:
i) Local development and implementation, ii) National
development and roll-out, and iii) Local implementa-
tion. Therefore, the ‘Decision to change’ and ‘Decision

“mapmm/"’emon’) ! Many influencing contextual factors: |
patient, staff, organisational and !

Implementation -

resources 3

approach (context,
approaches to facilitation)

17" Adjusted terms to focus on |
enrolment and variation in

ation and
Implementation} development of typology _ _ |

Addition of staff and
patient relevant
intervention process
outcomes

outcomes
(adoption ->
spread, fidelity ->

)

Intervention outcomes?
Evidence
based
care

Clinical
outcomes

effectiveness®
Disparities

Staff Patient
ience i
experi experience Cost

Patient
engagement

Note. Adaptation of Major System Change Framework [16]. Amendments to framework highlighted in green, explanations in blue dotted box.
a) Findings relating to staff experience [27], patient experience and engagement [29], disparities [30], clinical outcomes [24,25] and cost [26] are presented elsewhere.

b) We were unable to evaluate cost-effectiveness in this evaluation.

Fig. 1 Adaptation to the Major System Change Framework [16]
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on which model to implement’ domains often occurred
concurrently for COVID-19 remote home monitoring
services.

Local development and early adopters of implementation
(bottom up implementation)

COVID-19 remote home monitoring services began
in wave 1 of the pandemic (March—May 2020) as sev-
eral, local services were established on an ad hoc basis,
motivated by attempts to mitigate silent hypoxia (very
low oxygen saturations, often without breathlessness).
Pulse oximetry was initially used to monitor patients in
the community [21, 35]. During early stages of the pan-
demic, local clinical leaders within CCGs and secondary
care trusts had identified a need for this service and were
integral in facilitating the initial development, set-up and
implementation of services, according to local service
needs and infrastructure.

The local development and implementation of services
gained interest from national stakeholders and pilot ser-
vices were evaluated [22]. To support local implementa-
tion, two learning communities were established prior
to the national roll-out: the community of practice and
a national learning network (set up by AHSN patient
safety collaboratives to support clinical leads and provide
resources). Local leaders instigated the development of
an informal community of practice (an informal group
led by key national clinical and policy leads to support
local services that were adopting pulse oximetry ser-
vices). This group grew rapidly and met online every cou-
ple of weeks. The conversations and shared learning from
the community of practice and national learning network
played a key role in shaping the basic pathway underpin-
ning these services. The national learning network was
prompted through NHS @home (via the national team
and regional medical directors). Additionally, regular
webinars were held and an online platform was set up by
AHSNSs to share learning and resources.

National development, standardisation and roll-out (top
down implementation)—> National spread and scale-up of
implementation locally (bottom up implementation)

In England, between wave 1 (Spring 2020) and 2
(Autumn/Winter 2020/2021) of the pandemic, the organ-
isation that leads healthcare in England (NHS England)
gathered relevant information (research [e.g. [21, 22] and
clinical consensus), how services should be developed,
development of safety netting guidance) to inform the
development of a Standard Operating Procedures [35, 36]
for COVID-19 remote home monitoring services, that
would be inclusive and enabled by technology. Once the
service was approved at a national level (November 2020
for CO@h services and February 2021 for CVW services),
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the Standard Operating Procedures were published
and services that had not early adopted services began
to implement these services. National roll out was sup-
ported by regional launch events, and funding of national
clinical leads and regional clinical leads to support local
implementation (including funding to implement [34],
purchase of pulse oximeters and support for tech-ena-
bled platforms). National guidance indicated that local
leads were responsible and accountable for their services
(guided by SOPs); thus guiding local adaptation whereby
local services allocated resources, designed staffing mod-
els, and distributed equipment and educational materials.
Local services were supported by the community of prac-
tice and national learning network.

3. Implementation approach

There were a range of factors that influenced how local
services implemented COVID-19 remote home moni-
toring services. These related to patients (patient demo-
graphics and disease profiles, digital access and literacy
and patient engagement), staff (training, skill set, work
environment, workload), the organisation delivering the
programme (staffing models, cross-organisation col-
laboration, learning environment, engagement of senior
management) and resources (staff availability, hardware,
software) (see Appendix 6 for a summary).

4. Implementation outcomes

Enrolment

Patient enrolment to COVID-19 remote monitoring ser-
vices was lower than expected. Within each of the 37
CCGs with complete data, the dates sites started enroll-
ing patients to the CO@h service are plotted in Appendix
7a. Three of these CCGs were enrolling patients in Octo-
ber and all 37 were enrolling patients in the fortnight
beginning 11 January 2021.

Once services started operating and up until 4 April,
enrolment across the 37 CCGs among people aged 65
or over is shown in Appendix 7b. The highest enrolment
rates achieved by a CCG were more than twice the next
highest. 22 CCGs (59%) had enrolment rates below 10%.
The overall enrolment rate over the period for this age
group across all 37 CCGs was 8.7%.

As addressed above, data quality issues meant that
we were not able to derive patient enrolment figures for
the CVW services nationally. Appendix 7c presents the
number of trusts with a CVW service by week; 14 of
123 trusts had no CVW service by the end of the study
period. For seven hospital trust-based sites that returned
a cost survey, we estimated a range of 4% up to 65% of
discharged COVID-19 patients may have been enrolled
toa CVW service.
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Variation in implementation

We created a typology (classification system) and catego-
rised sites according to seven domains (Appendix 8): 1)
type of model (CO@h/CVW/Integrated), 2) sector lead-
ing services (primary care/secondary care/both), 3) type
of monitoring (analogue-only (paper and telephone)/
tech-enabled and analogue), 4) admission criteria (age
and clinical vulnerability), 5) workforce (number and
type of staff), 6) date service started, and 7) enrolment
rates within the CCGs where the sites were located.

We found that the 28 local services implemented dif-
ferent types of COVID-19 remote home monitoring (see
Appendix 8).

Findings indicated that the implementation of services
varied between local sites, and also from national guid-
ance [28, 29].

Service eligibility

Most services used age criteria of either 18 years or over,
or 50 years or over, rather than the age criteria recom-
mended within the SOP of 65 years or over. Many sites
adapted and reduced their enrolment age throughout the
period. Most sites used risk factors alongside age to enrol
patients, but each site varied in the risk factors used.

Workforce

As shown in Appendix 8, there were large differences
across sites regarding the number of staff involved in
setting up (m=2-20+) and running (n=2-70+) the
service, and with regard to the type of staff involved in
monitoring. Most sites used clinical staff only to support
monitoring.

Patient pathway

In line with national guidance, all sites involved key com-
ponents of the patient pathway such as distributing pulse
oximeters, asking patients to monitor blood oxygen satu-
ration levels and submit readings daily. Even though all
sites had these components, the way in which they were
delivered varied substantially.

For example, means of distribution of oximeters var-
ied from them being delivered to patients (n=27 sites),
or given to patients at GP/hospital (=09 sites), patients/
family members collecting oximeters (n="7 sites). Some
patients described difficulties in collecting oximeters due
to their poor health and isolation. Additionally, the way
in which patients submitted readings (tech-enabled and/
or analogue) and the level of interaction with staff var-
ied across sites. Most services were tech-enabled with
telephone options offered when tech-enabled modes
of submission were not possible. Members of staff were
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involved in taking and reporting readings at all sites;
none of the services solely asked all of their patients to
self-monitor and self-escalate care.

However, other aspects of the patient pathway were
more variable, including the provision of information
(n=22/25 provided written or verbal information), and
having processes in place for triage, escalation and dis-
charge. In terms of triage, most sites had triage processes
(n=24/25), but these varied across different models (e.g.
in terms of who checks against admission criteria, and
the processes used). Escalation processes varied, with
some tech-enabled solutions identifying patients for
escalation (with the addition of phone or face-to-face
assessment in some cases) and some escalation processes
being manually initiated (with the addition of phone or
face-to-face assessment in some cases). Many but not all
sites had explicit flexible processes in place for patient
discharge (n=19/25)—most sites reported patients were
discharged after 14 days, but that patients could be dis-
charged earlier or kept on if needed. However, a quarter
of patients were not aware of discharge processes and
31% of patients were not asked to return oximeters.

5. Intervention outcomes

A summary of findings for clinical outcomes [24, 25], cost
[26], staff [27] and patient experience/engagement [29],
disparities [30] and mode of service [28] are outlined in
Table 1. Findings show that there were no associations
found between services and clinical outcomes, but that
patient and staff experiences of the service were generally
positive, but staff faced some barriers to delivering these
services and certain groups of patients found it harder to
engage due to barriers affecting engagement.

Discussion

Key findings

We demonstrate that the MSC Framework [16] can suc-
cessfully be applied (with some minor amendments, see
Fig. 1) as a tool to study the implementation of rapid
healthcare system change, such as those which occurred
during the pandemic. Using this framework, we identi-
fied that:

+ COVID-19 remote home monitoring services were
driven by bottom up and top-down decision making.

+ Many local factors influenced the implementation
of COVID-19 remote home monitoring services,
including patient, staff, organisational and resource
factors.

« Patient enrolment was lower than expected, and ser-
vices varied substantially from one another.

+ There were no associations found between services
and clinical outcomes; patient and staff experiences
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Table 1 A summary of findings for different outcomes
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Outcome Key findings

Clinical outcomes

- No association between CO@h services and COVID-associated deaths or admission to hospital [see 24 for detailed findings]

- No association between CVYW service and readmissions, potentially longer lengths of stay [see 25 for detailed findings]

Cost of services

- Cost for early discharge models higher than community based services

- Cost per patient lower for tech-enabled than analogue-only sites
- Most staff running services were clinical staff [see 23,26 for detailed findings]

Staff experience - Staff liked delivering the service

- Valued support, but further training needed

- Delivery influenced by support, NHS resources, capacity/workload, team dynamics and patient (dis)engagement. [see 27

for detailed findings]

Patient experience
and engagement

- Support from staff, and family and friends was key

- Patients and carers reported positive experiences of the service generally, and the human contact reassured patients

- Mostly easy to engage with but engagement in some cases relied on support from staff, family and friends and some patients
and carers had problems engaging. Engagement was conditional on patient factors, support and resources and service charac-

teristics. [see 29 for detailed findings]

Disparities
criteria)

- Sites designed service to be inclusive of local populations and broad reach (e.g. in relation to referral pathways and eligiblity

- Disparities reported across patient groups regarding experience and engagement with service (e.g. older patients and patients
from ethnic minorities found the service harder to engage with)
- Certain groups need more support. [see 30 for detailed findings]

Mode of service
- Telephone may offer support for certain groups

- Most services provided tech-enabled and analogue submission options

- Tech models may be better equipped for managing large numbers
- Technology not a substitute for human contact. [see 28 for detailed findings]

of the service were generally positive, with some
areas for improvement regarding disparities, patient
engagement and delivery.

+ Implementation findings helped to interpret findings
on effectiveness, cost and process outcomes (patient
experience, engagement, staff experience, dispari-
ties). For example, low enrolment, variation in imple-
mentation and gaps in data collection created diffi-
culties evaluating the true extent of effectiveness and
cost effectiveness of COVID-19 remote home moni-
toring services.

How findings extend previous knowledge

Our findings support previous research on factors influ-
encing implementation of MSC regarding the importance
of stakeholder buy-in, support and cross organisational
relationships [5, 16, 17], and the significance of networks
in supporting MSC [5, 16, 17]. However, patient factors
[29, 30] and workforce capacity, training and resources
[27], were also important influences that have not been
previously emphasised in research on transformative
change [5, 16, 17].

How do findings relating to MSC differ in rapid vs
non-rapid contexts?

Our findings and previous research [5, 16, 17] indicate
that there are occasions (in rapid and non-rapid imple-
mentation contexts) when drivers to change and decision

on model to implement may occur concurrently (when a
combination of top down and bottom-up implementa-
tion approaches are used). Findings demonstrated that
in rapid implementation contexts, intervention outcomes
may not feed into decisions to change and decisions
on which model to implement domains. This is due to
implementation being delivered at speed (perhaps in this
example due to the global urgency of providing health-
care during the pandemic), and intervention outcomes
being unavailable at points of initial decision-making.
However, findings could be used to retrospectively adapt
service models, for example, the findings may be used to
support the implementation of future virtual ward ser-
vices that are being rolled out for other conditions [37].
Findings provide insight into how factors influencing
implementation may vary from non-rapid contexts. For
example, while findings from reconfiguration of stroke
services outlined the importance of service specifica-
tions for increasing uniformity of implementation [5, 16],
we did not find this to be the case in rapid transforma-
tion. Our study found that even with national standard
operating procedures, there were substantial variations
in implementation of COVID-19 remote home moni-
toring (as demonstrated within the findings outlining
variation in implementation), due to many sites having
developed and implemented services as early adopters,
prior to the standard operating procedure publication,
and adaptations were made at local levels to reflect local
contexts; supporting previous research which suggests
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top down and bottom-up approaches may affect con-
sistency of implementation [7]. Whilst some variation is
encouraged nationally to ensure that local contexts adapt
services to meet needs of their population and services,
there are questions around the point at which variation
could become counterproductive, a risk to implemen-
tation at scale or not represent the service as intended.
Where a degree of standardisation is required, findings
indicate the importance of publishing standard operat-
ing procedures or service specifications as early as possi-
ble in implementation and communicating these to local
services. However, this may not be feasible during rapid
implementation of service change in certain emergency
contexts (e.g. during COVID-19).

Our findings support the Path Dependency Process
theory [38], which proposes that past events and deci-
sions can limit future choices. For example, local deci-
sions on the service set-up and specification were initially
influenced by pandemic pressures together with local
clinical need faced by early adopters. These early deci-
sions influenced national decisions regarding standardi-
sation. These early decision-making points, together with
the factors influencing implementation (understood as
‘conjunctural conditions’) then led to local service con-
sidering further tailoring as part of scale-up and spread;
resulting in services forging their own paths regarding
aspects of implementation such as eligibility criteria.

The application of the MSC framework to rapid and other
contexts

The MSC framework has previously been used in a lim-
ited range of settings, e.g., acute stroke services [5, 16],
specialist cancer services [17]. Our application shows
that the MSC framework has potential to be used much
more widely, in terms of i) applicability, ii) scope, and iii)
scale; with some adaptations to terminology. The MSC
Framework [9] has previously been used to evaluate non
rapid MSC in healthcare contexts [5, 16, 17], to explore
centralisation of services [5, 16, 17], in a small num-
ber of settings. However, the definition of MSC by Best
et al. [4] indicates it is broader than reconfigurations to
centralise care, and relates to all systemwide change that
affects multiple organisations and providers and aims to
improve care. Our study extends previous knowledge by
demonstrating that the framework can successfully be
applied to evaluate systemwide change that occurs on a
national level, at a rapid pace in response to emergencies
such as COVID-19. This provides an opportunity to use
the framework to compare implementation across dif-
ferent geographical locations and service types. This has
been highlighted as an important consideration in previ-
ous literature [6]. Furthermore, this evaluation outlines
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additional intervention process outcomes to consider
when evaluating implementation of MSC, including
patient engagement [29], staff experience [27] and dis-
parities [30].

Previous research has mostly used a combination of
case study methodology, qualitative interviews with
national and local stakeholders and documentary anal-
ysis to explore implementation aspects of the MSC
framework [5, 6, 16, 17]. We extend previous research
by including patient and carer perspectives and surveys
(staff/patients/carers) in addition to national and local
staff interviews and documentary analysis to compre-
hensively develop an understanding of care pathways
and compare this with standard operating procedures
to determine whether actual implementation of services
varies from planned implementation. Furthermore, the
mixed-methods approach used within this manuscript
and previous research [17] could be used by future
researchers to thoroughly explore concepts such as adop-
tion/enrolment (e.g. using national data, how well were
services adopted, in comparison to individual adoption
of interventions) and fidelity and implementation at ser-
vice and system levels (e.g. generally how were whole
services delivered in comparison to standard operating
procedures), in comparison to measuring fidelity at indi-
vidual levels. We focused on variation in implementation,
rather than ‘fidelity’ specifically due to reasons outlined
earlier such that given the emergency context many sites
had developed and implemented the service prior to any
national service specifications. However, this approach
enabled us to better understand how services were deliv-
ered locally, which in turn helped us to consider and
understand local variation in implementation in relation
to the overall intervention outcomes (e.g. effectiveness
findings, and differences in staff and patient experience).

Previous research has highlighted the limitations of
carrying out data collection after the service change has
occurred and that future research should aim to collect
data at the same time as the service change [5, 16]. As
this was a rapid study evaluating rapid MSC, data collec-
tion and service implementation happened concurrently.
Whilst researchers had to exercise flexibility to adapt to
changes in service implementation, concurrent evalua-
tion meant that findings were able to reflect implementa-
tion of rapid MSC in real time.

Whilst previous research used the framework from
inception of the study [5, 16, 17], our evaluation retro-
spectively applied the MSC framework; indicating that
the framework can be used flexibly, depending on con-
straints of the evaluation.
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Strengths and limitations

Due to the rapid timeframe of our evaluation, we ret-
rospectively applied the MSC Framework to our find-
ings instead of applying it at the point of study design.
However, it was easy and feasible to apply the frame-
work retrospectively, therefore it is likely that this could
be applied at the time of the analysis in future rapid and
non-rapid evaluations; indicating flexibility to evaluation
constraints.

This study used mixed-methods data from a wide range
of sources. Therefore, the findings provide a comprehen-
sive picture of the development, coverage and implemen-
tation of COVID-19 remote home monitoring services
through wave 2 of the pandemic.

Given the rapid implementation of services, we are
unable to say whether the degree of variation we wit-
nessed is a result of the rapid roll-out or whether it would
have been observed if lengthier implementation had
followed.

Our assessment of service enrolment within CCGs
relied on their enrolment data being complete. To judge
completeness, we relied on assessments made by indi-
vidual CCGs, although as they were not necessarily the
service providers, and therefore removed from the data
entry process, we were not sure about the accuracy of
this information in all cases. We were able to cross-check
against the data provided by the 28 study sites themselves
and found a reasonable match for most but not all, and
we were unable to verify the data from the CCGs that
were not study sites in the same way.

Implications
These findings indicate that the MSC Framework can
be used to support and evaluate rapid service transfor-
mation in the NHS. Given the current continual rapid
transformation of the NHS (e.g. to deal with backlogs and
to implement new technologies such as artificial intelli-
gence), large-scale healthcare system changes are often
being implemented at pace. These large-scale system
changes often do not have existing evidence or guidance
in place at the point of inception and therefore evaluation
and evidence-building need to take place concurrently.
Therefore, it is important to develop approaches that
can be used to evaluate rapid large-scale system change.
Our manuscript outlines a framework for other studies
to use when evaluating the implementation of rapid MSC
(for example the wider roll out of virtual wards [37], and
innovations such as Patient Initiated Follow up which will
help with NHS recovery efforts and dealing with backlogs
(39)).

Our findings have implications for interpretation of
quantitative outcomes of the evaluation. Our findings on
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low rates of enrolment and variation in implementation
can be used to help interpret findings relating to effec-
tiveness and cost of the services [24—26]. However, we
were not able to look at how specific variation linked with
particular service outcomes or enrolment more generally.

Future research

Future research should consider using the MSC Frame-
work to explore how similar urgent and/or rapid nation-
ally-rolled our programmes are implemented, as well as
when organisations are asked to implement and deliver
multiple services at a single point in time. Further evi-
dence will help us to draw conclusions about the use of
the MSC Framework in rapid and non-rapid contexts.

Conclusions

Findings show that the MSC framework has the poten-
tial to be used more widely than previously indicated, as
it is applicable in rapid MSC contexts, can be applied to
different types of MSC and can be used to understand
MSC on national and local levels without much adapta-
tion. We outline a method that can be followed by other
researchers to explore MSC using a range of mixed meth-
ods approaches at a large scale. Findings provide insight
into how factors influencing implementation may vary
across rapid and non-rapid contexts. Our findings dem-
onstrating substantial variation irrespective of service
specifications indicated that service specifications may
not be as impactful for informing change in rapid MSC as
previously suggested for non-rapid MSC, but that tailor-
ing services to the local context in terms of patient needs,
and existing staffing and resources was key.
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