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Summary of Research
Care quality in care homes is coming under increasing scrutiny. The quality of care and life
experienced by care home residents is influenced by the staff delivering and managing that care?.
Therefore scrutiny of quality includes concerns over staffing levels, recruitment and retention and
getting the right kinds of staff with the right skills costs. Staffing is the largest operating cost in most
homes and often the first target for cost reductions. Yet the effects of cost reduction on quality is not
clear. Beyond a broad recognition that, ‘staff influence quality’ little is known about the UK care home
workforce and its relationship to quality in care homes. In this context the aim of this study is to
examine the relationship between the deployment of the care home workforce (and associated skill
mix) and the impact on: quality of care; outcomes for residents, relatives and staff; and the use of
NHS resources. In addressing this aim it is recognised that quality is a complex, contested and
dynamic concept. In this study the concept is operationalised using data collected at national and
organisational level to measure quality, as well as seeking to understand quality by considering the
views of different individuals - residents, relatives, care home staff, NHS staff, provider or
commissioning organisation, regulatory bodies, and policy makers. To achieve the overall aim this
study will:
1. describing variations in the characteristics of the care home nursing and support workforce
2. identifying the dependency and needs of residents and relatives in care homes and its
association with care home staffing
3. examining how different care home staffing models (including new roles) may impact on
quality of care, resident outcomes and the use of NHS resources
4. explaining how the care home workforce (numbers, skill mix and stability) can best meet the
dependency and needs of residents
5. exploring and understanding the contributions of the nursing and support workforce (including
innovations in nursing and support roles) in care homes to enhance quality of care
6. translating methods used for modelling the relationships between staffing and quality to
provide a platform for sector-wide implementation

Our approach explores the structures, processes and outcomes of quality using a convergent
parallel/simultaneous mixed method design?, comprising 5 work packages (WP). Quantitative and
qualitative data [WP1-4] will be collected and analysed separately and findings synthesised in WP5.
WP1 [Obj 1] builds on existing data and literature to provide depth of understanding of variations in
characteristics of the care home workforce, and comprises (i) a realist review of the relationship
between staffing and quality and (ii) a scoping review of descriptive studies (e.g. surveys and
gualitative) on the characteristics of the care home workforce such as numbers, mix, stability,
roles)WP2 [Obj 2, 3, 4] will model relationships between national workforce metrics (NMDS-SC) and
CQC inspection ratings. These findings will inform and provide important context for WP3. Partnering
with Bupa Care Services (hereafter Bupa), WP3 [Obj 2, 3, 4] is a longitudinal study of relationships
between staffing inputs and quality outcomes for residents. We will calculate the incremental staffing
requirements necessary for care homes to improve quality, as well as the costs associated with
achieving better quality and outcomes in the sector. WP4 [Obj 4, 5] seeks to understand why
variations in the relationship between staffing and quality exist. We had originally planned to conduct
six purposively sampled case studies (care homes) using ethnographic mixed methods (observations,
interviews, in site documentary analysis and diaries). However, due to the COVID-19 pandemic, care
homes have restricted care home access for external visitors since mid-March 2020. Therefore, to
address these objectives, we will analyse a sample of Care Quality Commission report documents for
this care provider which will provide a platform for interviews with people living, working and visiting
care homes to explore issues related to staffing and quality. Six focus groups, linked to care home
research in the NIHR Applied Research Collaborations) will seek to explore these findings with a
broader range of participants in a broader context, thus, promoting transferability. WP 5 [Obj 6]
synthesises the WPs and focuses on translating methods used for modelling to enable the care home
sector to learn from this approach and maximise its utility in their particular context.

1 The study recognises differences in staffing arrangements and organisational characteristics across
care homes with and without nursing and will study both of these contexts (including variability of
homes in our sampling frames).
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Our analyses will produce evidence to inform policy and organisational (care home) level decisions
about staffing and the best ways to deploy the — valuable - staffing resource in care homes. The
findings will have relevance for residents and relatives, care providers, commissioners, inspectors and
policy makers.

Background and Rationale

In the UK an estimated 405,000 older people live in circa 18,000 independently owned care homes:
5,153 nursing homes and 12,525 residential homes?3. Government policy focusing on ‘care at home™
means that older people are entering care homes later, sicker and frailer with complex needs
(including dementia). People now living in residential homes would likely have been in nursing homes
5-10 years ago; nursing homes today provide care that was once delivered in hospitals®8. This
changing profile is set to continue as the social care system responds to financial constraints and
reduced primary care NHS support to care homes. Understanding how best to provide care and
support for residents through effective use of human resources in the care home sector is critical.

The delivery of care within care homes is highly contingent on the nursing and care support workforce
but staffing, recruitment and retention levels are widely acknowledged as too low%1%, It is likely that
there is considerable variation in staffing and turnover between care home organisations and
individual homes. Yet little is known about what factors influence these variations and their impact on
residents and relatives, staff, or use of NHS resources. More recent studies of services and quality in
the sector have focused on the interface between care homes and NHS inputs to provide equitable
and optimum care for residents!2. The proposed study is unigue in its focus on the staff employed
within the care home and the relationship between how deployment of the care home workforce and
its skill mix may impact on: quality of care; outcomes for residents, relatives and staff; and the use of
NHS resources. Evidence, mainly from North America, suggests that ‘inadequate’ staffing levels in
care homes negatively impacts on quality and that the numbers - rather than skill level - of workers
that improves quality’®14. These findings must be treated cautiously as they are drawn mainly from
cross-sectional studies; findings are inconsistent4; involve non-contemporaneous data sets and
assume that staffing and quality are linearly related. Before residents and relatives, care providers,
commissioners, inspectors and policy makers can make truly informed choices -and care homes can
make decisions about the best way to deploy their valuable staffing resource - stronger and better
evidence is required.

The main contribution of this work is its focus on identifying the most effective workforce models for
care homes to benefit residents, relatives and staff. Policy and practice concerns about staffing
levels, recruitment and retention in the sector, as well as the increasing public scrutiny of quality of
care and outcomes in the sector, make this study timely. Understanding the associations between
care home staff, care quality and NHS resource implications is important. We will estimate the
incremental staffing requirements for care homes to improve quality, as well as the resource
implications of achieving quality outcomes in the care home sector. We will also compare the
performance of different homes considering the resources used and the mix and volume of services
provided, and consequently to identify homes where real efficiency and quality improvements appear
possible. The work will also take into consideration processes of care in the homes that provide
understanding of how care home staff respond to residents’ needs and to enhance and promote
quality. This will be the first UK study to address this important focus on the care home workforce and
its relationship to quality. It will make an important contribution to health and social care and
methodological development in this field.

Evidence explaining why this research is needed now

Care homes have an important role in the provision of care for dependent older people and this role
will increase as the population ages. Care homes provide care to residents who are aged, with poor
self-perceived health, functional impairments, and multiple co-morbidities, including dementia> 18, It is
known that requirements for care and treatment are increasing in intensity across the sector, and
when compared to care demands of the care home resident population a decade ago®®8. This is due
to chronic progressive conditions that require more intensive care and resources, changes in the role
of care homes to manage acute patients following a hospital admission (step-down care) and to
prevent an admission to hospital (step-up care)'’, as well as the important role of care homes in end
of life care!81°, This mix of residents affects the type and level of care and services required. How to
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ensure quality of care for care home residents is the subject of ongoing international debate involving
the public, policy makers, commissioners, providers, clinicians and researchers®20. Quality of care —
primarily poor care - has come under increasing scrutiny in recent years.

Staffing is the largest operating cost for care homes?! and the quality of care provided within care
homes is contingent on its staff. Staffing is a major concern in these settings because of the
challenges in determining the appropriate numbers and type of staff required to meet the
multidimensional and complex needs of residents!3. The nursing and care assistant workforce in the
care home sector is the key means of ensuring quality of care for residents and relatives, yet we know
little of the relationships between this workforce and quality of care in UK care homes. UK studies
need to be longitudinal and incorporate an understanding of the links between the structures,
processes and outcomes that together comprise ‘quality’. This understanding is the intention of our
proposed work and we think it is timely given the practice and policy concerns regarding staffing,
recruitment and retention in the sector®!!. This, alongside pressures on NHS services (including
primary, community and emergency care), have made it timely to focus on staff employed in care
homes and understand the relationships between nurse staffing (proportion of RNs and care staff,
care staff of different levels and innovative roles) and how these models of staffing affects quality of
care for residents to ensure optimal use of resources both within and from outside the care home to
meet the health needs of this vulnerable population.

Understanding how to meet the increasing health needs of residents in care homes efficiently (given
rising costs and demand) and how to use the workforce resource in care homes, to promote quality of
care for residents, and to promote effective working between health and social care services is a
societal priority. The proposed research, and associated work packages, will contribute to an
understanding of nurse and care staffing levels and quality of care in the UK care home context. Our
study will complement the existing NIHR portfolio of work by modelling robust data to illuminate the
relationship between care home staffing, quality of care, resident outcomes and use of NHS
resources.

Aims and objectives
The overall aim of this study is to investigate the most effective workforce models of nursing and care
support in care homes for the ongoing benefits of residents, relatives and staff. We will achieve this
by:
1. describing variations in the characteristics of the care home nursing and support workforce
2. identifying the dependency and needs of residents and relatives in care homes and its
association with care home staffing
3. examining how different care home staffing models (including new roles) may impact on
quality of care, resident outcomes and the use of NHS resources
4. explaining how the care home workforce (numbers, skill mix and stability) can best meet the
dependency and needs of residents
5. exploring and understanding the contributions of the nursing and support workforce (including
innovations in nursing and support roles) in care homes to enhance quality of care
6. translating methods used for modelling the relationships between staffing and quality to
provide a platform for sector-wide implementation

Research Plan / Methods

Our methodological approach in seeking to address these study objectives is informed by a critical
appreciation of existing research and an identified need to understand the structures, process and
outcomes underpinning quality and utilise longitudinal data and analysis. We will draw on
Donabedian’s?? widely used (in healthcare) theoretical framework to understand the quality of the
care home workforce and quality of care for residents. In Donabedian’s framework for quality
assessment, structure is the relatively stable features of the organisation that affect its ability to
deliver care and services; process is the interactions between provider and consumer; what is done
for and with residents by the provider; outcomes are the end results for consumers, attributable to
antecedent care. Quality is a complex, contested and dynamic concept. In seeking to define it there
has to be appreciation that several formulations are both possible and legitimate and dependent on
individual views, values, expectations and preferences in the system of care. In the care home
context this includes residents, relatives, care home staff, NHS staff, provider or commissioning
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organisation, regulatory bodies, and policy makers. This is complicated further in the care home
context as it is important to consider quality in two domains: quality of care and quality of life. This
complexity is recognised in our proposal by using the theoretical framework of Donabedian to focus
on structures, processes and outcomes of quality. This will enable us to explore, understand and
explain ‘quality’ in this context and from a range of perspectives.

The ways in which quality is measured, monitored and reported in care homes is a topic debated
internationally and difficulties arise because of the diverse range of views, values, expectations and
preferences held by different key stakeholders. Two dimensions of quality can be identified for care
home residents: quality of care and quality of life. Quality of care refers to clinical indicators (often
associated with nurse staffing), including pressure ulcer prevalence, falls, or medication errors.
Whereas quality of life refers to issues such as residents’ opportunities for choice or autonomy. To
date, measurement of quality in this sector (associated with staffing) has predominantly focused on
clinical outcomes: a review by the P12 revealed 42 indicators of quality. Whilst important, these
approaches do not capture quality as defined by residents and their families, or those providing care.
Indeed, it has been suggested that these focus on ‘negative’ indicators of care.

Our study seeks to address quality as broadly as possible (within our work packages) and address
structure, process and outcome. WP1 provides important context about the care home workforce
through a scoping review of descriptive studies of the characteristics of the workforce (structure) and
a realist review which develops understanding and theories of how and why this workforce is related
to quality in care homes (structure, process, outcome). In WP 2 and 3 we will use routinely collected
measures of quality (outcomes) and will examine (longitudinally) the relationship of these with staffing
(structure). In WP2 and 3 we will also address costs (outcome) associated with quality, considering
the immediate costs to care home providers or providing higher quality care alongside the wider
impacts of good or poor quality on the health and social care system. In doing so, they will test
empirically the argument recently advanced by the Secretary of State for Health that higher quality
costs less (https://www.gov.uk/government/speeches/good-care-costs-less). In WP4 will try to
understand processes of care and how individuals within teams work to promote quality of care for
residents in care homes. Schnellez argues for a focus on care processes based on the premise that
all care home residents deserve to receive good care even if they suffer from conditions that may
prevent good clinical outcomes. Indeed, outcomes of long term care need to be expressed in terms of
the relationship between expected and actual outcomes?*: for some residents, realistic expectations
for the outcomes of care may be maintained levels of health or slower-than-expected rates of decline,
rather than improved health. Areas of practice that qualitative data collection will focus on (to
understand processes associated with quality) will include focusing on day-to-day life for residents
(social participation; meaningful occupation; personal hygiene, cleanliness and comfort; personal
appearance; dining experience; care home environment); health and well-being (prevention and
reablement; access to GPs; sensory loss; diet; oral hygiene); and people and leadership in the home
(care staff; nursing staff; care home managers)?° 25. We do not plan to measure these in WP4 (for
example using the ASCOT toolkit http://www.pssru.ac.uk/ascot/index.php) but seeking to understand
these processes and how they might explain quality (as measured) in WP 2 and 3. WP5 constitutes
an important translational phase of the research, through synthesis of the work packages (structure,
processes and outcomes), dissemination and potential for wider adoption at the micro, meso and
macro levels of service provision.

The study findings will be interpreted using an interactionist theoretical lens (WP5). Interactionist
theory regards societal structures as socially constructed and constantly reshaped by human
interpretation, social actions, and reactions. We will seek to understand the micro-social processes
associated with care home staff negotiating their role and function, as well as how these interact with
wider organisational (meso) and policy (macro) structures as they impose themselves on the
individual. The study therefore seeks to gain understanding of the relationships between care home
staffing and quality by examining the social systems of which they are part. We propose a mixed
methods study comprising five linked work packages. The relationships between these work
packages are represented below in our flow diagram of the study.
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WP1: Determining the characteristics of the care home nursing and support workforce and
understanding care quality (study objectives 1, 3, 4, 5)

In 2014, there were approximately 280,500 staff working in care homes (with nursing). Registered
nurses comprised 13% of this workforce (n=43,750) 26, The size of the workforce in care homes
(without nursing) is less clear?6. The Skills for Care National Minimum Data Set (NMDS-SC) and
Briefings (https://www.nmds-sc-online.org.uk/content/About.aspx) and literature provide the
foundations for our examination of the characteristics of the care home workforce. The NMDS-SC
provides a national and regional overview of the care home workforce in relation to: age and gender,
time in sector, qualifications, turnover and vacancy rates, pay, diversity and number of migrant
workers. Our aim is to provide depth of understanding and explore variations in the workforce across
the sector. This contextual understanding is important for understanding the findings of other work
packages.

WP1 has two streams of work (due to ongoing COVID-19 pandemic we have removed the original

planned survey work):

1. Arrealist literature review to understand the effectiveness of care home staffing focused on
improving quality of care for care home residents. Realist synthesis is a systematic, theory-driven
approach for making sense of diverse evidence about complex interventions 2’. We propose to
identify, map, and test features (or mechanisms) of different approaches to staffing in care homes
(context) and outcomes at resident, relative, service delivery and organisational levels of care.
Review objectives will be:

(@ Identifying which elements of care home staffing could potentially be effective, how they
work, on what range of outcomes, why, for whom and in what circumstances
(i) Identifying opportunities and challenges to the acceptability of different staffing models

designed to improve quality of care for residents in care homes

To achieve this we will combine multiple sources of evidence to develop a programme theory of
care home staffing and how it is causally related to quality (through mechanisms that operate, or
not, according to context)?®. We will use the broad search term ‘quality’ so that we can (as
described above) develop and refine our definition of quality for study in subsequent work
packages. This approach will ensure that our focus is not restricted and embraces processes (or
mechanisms) considered important within this context and leading to outcomes considered to
represent quality. There will be 3 stages to our review and we will work with our broader partners
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and networks to ensure we optimise opportunities for knowledge exchange and relevance of the

review:

(i)

(i)

(ii)

Defining the scope of the review: concept mining and theory development. We will
conduct a review of published reviews to consider how mechanisms of care home staffing
have been linked theoretically or empirically to quality of care for residents. The review
aims to tease out the ideas, the assumptions, the logic or the ‘programme theories’ that
underpin the interventions under inquiry. All policy-making and all interventions begin with
theory: accounts of the causes of the problem under scrutiny (‘quality’) and conjectures
on what changes must be made to the system in order to alleviate that problem
(‘staffing’). This will provide an important stage in defining quality. Our inclusion criteria in
the initial stage will be: studies of any design which report on care home staffing AND
report on quality in care homes AND report data from high income countries AND
published in English language AND published between 2000 and 2017. We will share
these findings at with the SSC (including PPI) to engage with key stakeholders to review,
debate and refine this stage for relevance and validity. This stage will provide a narrative
account of different staffing models and what is perceived to support effective working by
care home staff and how this relates to quality of resident care. Emergent theories from
this stage will inform the subsequent stage of the review process.

Theory refinement and testing: We will conduct a literature review and test the relevance
and rigour of the findings from stage one by drawing comparisons with the broader
literature. We will search for relevant published literature (published since 2006 to reflect
the changes in care home provision over the past decade) in a range of electronic
databases (Medline, Embase, CINAHL, ASSIA, Social Care Online, Social Policy and
Practice) using the principles of systematic review methodology?°. It is difficult to specify
inclusion criteria for later stages of the realist review because the process is iterative.
However, and in addition to the criteria stated, we envisage that we will seek to include
studies that: consider care home staffing and its relationship to quality; provide
opportunities for learning for the UK setting (from international literature); and provide
context relevant evidence on quality (beyond its relationship to staffing) that will help build
our logic and theoretical propositions. We will check the reference lists of primary studies
and reviews to ensure the comprehensiveness of our search?®. An information specialist
will support this work. Our inclusion criteria will be refined in this phase in light of
emerging findings and theory and to reflect the iterative nature of realist synthesis30. We
will ensure transparency in the reporting of our data extraction, quality assessment,
refinement of theory and reporting of findings.

Analysis and synthesis: Finally, we will synthesise the relationships between mechanisms
(processes and structures, for example staffing levels), contexts (such as type of setting,
organisational factors) and outcomes (intended and unintended consequences and
impact on quality of care for residents). Coded data from the literature will be used to
confirm, refute or refine theories. Results will be shared and discussed in the research
team to promote validity and consistency in any inferences and interpretations.

To promote dissemination of the review (beyond academic and practice journals), we will produce
a briefing document for the sector (an approach already used by team members). This review will
complement the realist review conducted by Goodman et al.’2: focusing on the provision of
health-related services to the care home and our review will be concerned with how staffing in a
care home is related to quality of care and its improvement. Professor Goodman has agreed to
act as a consultant for our review.

A scoping review of descriptive studies (e.g. surveys and qualitative) on the characteristics of the
care home workforce to meet residents’ needs. We will follow scoping review methodology to
identify and appraise the body of literature (volume, scope and quality) on this topic®>. This
systematic approach adopts six-stages®® which we detail below:

Stage 1: Identifying the research question: The question to be addressed by this scoping
review is: What are the characteristics of the care home workforce and how do these meet
residents’ needs?
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Stage 2: Searching for relevant studies: A comprehensive search strategy will be developed
with an information scientist for searching, using subject headings and free-text words that
describe workforce characteristics, resident needs and care homes. This strategy will be adapted
to for a range of databases and information sources as necessary. No date or language
restrictions will be placed on our search. The following databases will be searched: Medline,
Embase, CINAHL, ASSIA, and Social Policy and Practice. Unpublished literature will be identified
in Social Care Online, Web of Science Conference Indexes and

organisation websites e.g. CQC. References will be managed using Endnote

X9 (https://endnote.com/).

Stage 3: Screening and selection of studies

The titles and abstracts of references will be independently screened by two investigators and
selected for potential inclusion based on our criteria (Table 1). The full text of these studies
considered relevant will be retrieved and independently screened by two investigators to confirm
inclusion in the review. Any disagreements between the two investigators when screening or
selecting studies will be resolved by discussion and where consensus cannot be reached then a
third investigator will be consulted to make an independent decision. When screening the results
of the search for the scoping review we will include studies or reviews conducted in the last 10
years.

Table 1: Inclusion and exclusion criteria

Studies will be included if they satisfy the following criteria:

- Focus on care home workforce

- Study the characteristics of the workforce to meet residents’ needs
- Primary study using descriptive methods

- Literature review (which may include studies pre-2010)

- Conducted in last 10 years (2010 onwards)

Studies will be excluded if:
- An opinion piece (rather than primary study) of oral care provision for this population
- Conducted before 2010

Stage 4: Charting the data

We will extract data of included studies to include year, authors, publication title, research
question or study purpose, study design, context, participants, sample size, theoretical/conceptual
framework, methods, results and relevant discussion points. We acknowledge this list may be
updated during the data extraction process. We will pilot the data extraction form and make
necessary alterations (discussed among team) prior to commencing full data extraction. One
investigator will extract data from all included studies, with other authors double-checking a
sample of the extraction. Any disagreements will be resolved through discussion. We will quality
assess the included studies using appropriate tools as recommended by the EQUATOR network
(https://www.equator-network.org/). No studies will be excluded based on quality, but our review
conclusions will appraise and report the quality of the included studies.

Stage 5: Collating, summarising and reporting the results

We will provide a description of the included studies (including number of studies, countries, study
populations, study design and methods, years of publication). We will initially describe workforce
characteristics and how these meet residents’ needs.

The evidence sourced will be combined and summarised to provide a concise overview of the
nature of the existing evidence base, as well as any gaps.

Stage 6: Consulting with stakeholders

The results of the scoping review will be for broader input through stakeholder consultations with
our existing advisory groups — (i) care home managers and (ii) residents and relatives — as well a
newly formed advisor group of policy makers.
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WP 2: Modelling relationships between staffing and quality at a national level (study objective
2,3 and 4)

This work package will model the relationship between care quality, as measured in CQC inspection
reports and the workforce characteristics of care and nursing homes, drawing on data on home and
workforce characteristics from the National Minimum Data Set for Social Care (NMDS-SC). Care
guality outcomes will be modelled as functions of the staffing resources of the homes while
accounting for resident characteristics and the organisational characteristics of the home operator
(Figure 1).

The NMDS-SC is a linked establishment-employee data set, maintained by Skills for Care, which
provides information on 2,744 nursing homes and 7,086 care homes (60% of all care and nursing
homes regulated by the CQC). Data is entered by the homes themselves, with 90% of homes on the
database updating their records at least once a year. Data go back to 2007. Skills for Care have a
well-established set of protocols for checking data quality so that poor quality data can be excluded
from the analysis. The NMDS-SC will be merged with a database containing CQC inspections scores
by establishment that will be assembled from CQC inspection reports data. Data will be linked through
shared geographical identifiers (i.e. address, postcode).The current CQC inspection regime began in
October 2014. CQC anticipate that every nursing and care home in the country will have been
inspected by March 2017, so there should be a CQC report for every home within the NMDS-SC.

CQC inspectors make judgements about whether care and nursing homes are safe, effective, caring,
responsive and well led. The results of their judgements are reported as being inadequate, requiring
improvement, good or outstanding. These judgements will be treated as ordinal data, which will be
used as dependent variables in cross-sectional ordered logit regression analysis that takes into
account the clustering of homes operated by the same provider. Independent variables related to
staffing will be drawn from the NMDS-SC and will include: staff turnover and stability by job role,
vacancy rates by job role, staff experience by job role, staff qualifications, nurse specialisms, % of
workers who are migrants by job role, pay rates by job role and staff to service user ratios. The
NMDS-SC also contains limited controls for home, resident and organisational characteristics;
whether the home is operated by a local authority, private or third sector provider, size of
organisation, size of home, geographical location of the home, and the type of residents (such as
dementia, learning disabilities or frail elderly). Separate modelling will be conducted for care homes
with nursing and care homes without nursing as staffing structures will be different. As far as possible,
NMDS-SC data will be matched to the time period in which the CQC inspection took place, but in
some cases, data may be out of date if there has been a long time lag between a home last updating
its record and the CQC inspection (although 90% of homes have provided data in the 12 months prior
to an inspection). Therefore the models will also include a control for the size of the time-lag between
data entry and inspection. We will also test the sensitivity of results to data-entry time lags by
examining results for subsamples of homes where data has been entered into the NMDS-SC in the 3
months and 6 months prior to inspection before coming to a judgement on the most accurate model
specification in the light of appropriate diagnostic tests.

If the results of the analysis suggest that particular workforce characteristics are associated with
better inspection scores, the analysis will be taken further to consider the potential additional costs
(savings) to the sector of changing staff configurations to those associated with ‘good’ scores. The
results of the analysis will be used to identify the optimal staffing mix and staff/resident ratio
associated with a care home which achieves ‘good’ scores. These staffing levels will have unit costs
assigned to provide an estimate of the resource costs for this ‘optimal’ care home, This will be
conducted separately for care homes with nursing and care homes without nursing. Costs for staffing
grades and configurations will be identified based on national sources such as PSSRU3!, inclusive of
all on costs and overheads. In all cases the midpoint on the pay scale for a particular grade will be
used. In addition to the ‘optimal’ care home, the costs associated with the characteristics of the
‘average’ care home will be assessed. The average staffing levels will have the unit costs applied to
estimate the resource cost for the ‘average’ care home. This will be conducted separately for care
homes with and without nursing. A comparison will be made between the average and optimal care
homes to provide a raw estimate of the incremental cost difference a change in staff configuration
may have. A limitation of the analysis will be allowance for overheads, which may be variable in
respect to a care home size or funding model, however subgroup analysis will be explored based on
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organisational characteristics if the data permit. Sensitivity analysis will be conducted varying the
input parameters of staffing levels within reasonable upper and lower bounds to account for
uncertainty in these estimates. These upper and lower bounds will be defined as part of the analysis.

Figure 1: The relationship between workforce characteristics and care quality outcomes

Resources: Care home nurse staffing inputs (skills & experience):
Staff to resident ratio

Ratio of registered nurses to other care staff

Staff turnover (RN)

Staff turover (care workers)

Vacancy rate

Mean job tenure (RN)

Mean job tenure (care workers) Quality indicators:

Specialisms of RN CQC inspection judgements. Is home:

Staff qualifications Safe

% of RN who are migrants Effective

% of care workers who are migrants Caring

Hourly pay (RN) Responsive

Hourly pay (care warker) Well led

Summary score from summing 1 -5

DR LN

1 -5 measured on 4 point ordinal scales
Care home management ‘ where 1 = inadequate, 2 = requires

Manager job tenure improvement, 3 = good, 4 = outstanding

Manager qualifications
Other controls

Geographical location of the home

Resident characteristics

Ownership characteristics

Type of home

Time lag between NMDS-SC and CQC data

Relationships between guality indicators and workforce resources will be modelled using ordered logit analysis that accounts for the clustenng of homes
within the same organisations.

The findings of this work package will provide important context for WP3 which seeks to develop a
more detailed and nuanced understanding of the relationships between the care home workforce and
quality, outcomes and resource use, working with longitudinal data and more detailed quality
measures from a large care home provider.

WP3: Modelling relationships between staffing, quality, outcomes and resource use at an
organisational level (study objective 2, 3 and 4)

Drawing on the theorisation of quality set out above, the broadly defined processes and outcomes of
care quality can be conceptualised as an outcome of staffing inputs (an aspect of structure), but
staffing is only one of the factors that influences care quality. Figure 2 below represents a theoretical
model of the relationship between care quality and staffing inputs that also takes into account other
(potentially confounding factors) that also affect care quality. The model operationalises care quality
by focusing on quality related resident outcomes that are likely to result in costs to this NHS. The work
package therefore tests the hypothesis that higher quality care will result in lower costs across the
health and social care system. This work package will operationalise this model through a
retrospective observational study of the relationship between nurse and care worker staffing inputs
(specifically the amount of RN and care workers care hours per resident per week and/or month and
the ratio of registered nurses to un-registered care staff, i.e. skills mix) and quality outcomes set out in
figure 2. Specifically, the study will examine variation over time in staffing levels, skills mix and the
case-load of the care or nursing homes that arises naturally from changes to case-load, staff
absence, unfilled vacancies and periods of under-occupancy, to examine the relationships between
care inputs and resident care. This study is important because while there is limited evidence from the
US (most studies are cross-sectional, may be biased from failure to control for confounding variables,
like case load, and fail to account for processes such as maturation®?), there are no UK studies on the
relationship between nurse staffing levels and resident outcomes?*3,
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Drawing on data provided by Bupa, the model represented in Figure 2 will be estimated using weekly
and/or monthly incidences of the outcome variables by care home over a four year period (284 care
homes over 48 months provides a sample of 11,472 home/month observations or 49,712 home/week
observations). A second set of analysis, incorporating the results of the management practices survey
(described below), will cover a shorter time period (i.e. the time period after the management
practices survey has been carried out). Bupa have already provided a sample of the data. Data
extraction and organisation methods have been piloted and initial analysis to determine appropriate
estimation techniques has been carried out. In the light of this preliminary analysis a number of
different modelling approaches will be implemented, and results compared. The overall aim of this
econometric modelling is to represent empirically the theoretical model set out in Figure 2. A range of
different methods will be used, because each method has strengths and limitations. Comparing
results from different methods will allow the research team to come to a judgement about which
method best represents the theoretical model. The results will then be used to inform economic
modelling.

Specifically, simple pooled cross-sectional regression models will be used to estimate the
relationships between care quality outcomes and staffing inputs, controlling for home caseload and
control variables. The form of regression analysis will depend on the functional form of the quality
indicators; either logit (for dichotomous variables) or count data models (because quality indicators
are not normally distributed). Results of such analysis are typically subject to upward bias resulting
from omitted variables. Therefore conditional fixed effects models will be estimated to fully control for
the effects of time invariant omitted variables. The limitation of fixed effects models are that they mask
the variation in relationships that may exist between different types of home. Growth mixture
modelling®3 is a method that incorporates such variation into the modelling design by first estimating
empirically whether homes can be clustered according to their observed characteristics and then
examining (a) whether relationships between staffing and quality outcomes vary across different
clusters of home and (b) whether the clusters of homes change over time. Finally, the longitudinal
structure of the data will be exploited to estimate within and between home (random intercept and
random slope panel multilevel) models. This approach takes into account nested structure of the data
and partitions statistical estimations into level one (observations for each care home) and level two
(observations across time). Such a hierarchical analytical procedure is more robust than single-level
modelling, in that it rules out biased estimates caused by interdependence of observations across
time34. A baseline model will be considered first, such that relationships between staffing inputs and
care quality outcomes are assumed time invariant. Thereafter, the variation of quality indicators
across time will be modelled in (random intercept) followed by the variation in staffing inputs across
time (random slopes), forming a comprehensive framework for assessing the effect of staffing inputs
on care quality outcomes.

Our partner for this study is Bupa, one of the UK’s largest providers of care homes. It owns and
operates 284 care and nursing homes and has an English resident population of ~15,000 residents.
Bupa’ s care service portfolio is diverse: residential, nursing, re-ablement, rehabilitation, dementia
care, specialist dementia care, learning disabilities, specialist mental health, young person disabled
units and end of life care. Bupa'’s funding comes from the public sector and individual private fees. It
employs ~4,500 nurses and ~14,000 care workers. Partnering with Bupa allows the research team
access to high quality data on care inputs and outcomes based on Bupa’s own administrative data,
without the need for costly data collection through surveys. In addition to this administrative data, we
will develop a diagnostic survey tool to assess the management practices used in each home,
drawing on the successful®® approach to measuring management practices developed by Bloom and
colleagues®®, and integrate this into the data-set.
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Figure 2: The relationship between nurse staffing, skills mix and care quality outcomes at the care home/week or month level'

Other controls

Avalilable beds

Date opened

Date acquired by Bupa

Original home operator

Purpose built or converted home?

Market segment/ commercial strategy of home

% of home income from private fees

Quality indicators:

New pressure ulcer acquired in home
Fallftrip/slip

Fallftrip/slip caused fracture

New UTls

New infection (chest and other)
Medication error

Hospital attendance & admission as a
result of injury

Residents with weight loss =2 kg

Resources: Care home nurse staffing inputs (skills & experience):

Weekly (or monthly) hours/resident worked by registered nurses

Weekly (or monthly) hours/resident un-registered care workers

RN hours/(RN+ unregistered care worker hours) (skills mix)

% of weekly (or monthly) RN hours vacant against funded establishment

% of weekly (or monthly) care worker hours vacant against funded establishment
Sickness absence (weekly or monthly) as % of total weekly funded hours (RN)
Sickness absence (weekly or monthly) as % of total weekly funded hours (care worker)
% of weekly (or monthly) RN hours that are agency staff

% of weekly (or monthly) care worker hours that are agency staff

% of RN (FTE posts) who quit in the previous 4 weeks

% of care workers (FTE posts) who quit in previous 4 weeks

Mean job tenure (RN)

Mean job tenure (HCA)
Care home management
Job tenure of home manager

Care home caseload:

Number of residents

Occupancy rate (beds occupied/beds)

% nursing care (reference, residential care)
Resident characteristics (reference, frail elderly)
% dementia

% dementia + challenging behaviours

% physically disabled or learning disabilities
% end of life care

% other care categories

Days sickness absence of manager
Manager post vacant
Measures of management practice

—

(4 5Ibs)/month

% of residents who have been outside
Complaints

Compliments

Number of new residents admitted in previous week
Total number of residents with pressure ulcers

The model represented above is, for the sake of simplicity, static. In practice, we will estimate dynamic models, which examine relationships
between nursing staffing inputs and case load from previous weeks or months on care quality indicators.

! Quality related incidents judged to be more serious are recorded when they happen using an incident reporting database (e.g. pressure ulcers, UTls, falls
that result in hospitalisation), so can be analysed by week, other incidents (e.g. weightloss, complaints and compliments, % of residents who have been

outside) are captured through monthly reports.

The study will use data that Bupa routinely collects as part of its own internal staffing and quality
monitoring processes. Key outcomes of interest are indicators of poor quality care issues: incidence
of falls, pressure ulcers acquired while in the home, bacterial infections, weight loss, use of anti-
psychotic medicines, medication errors, falls with injury, clinical incidents and unplanned hospital
admissions. We will also examine residents’ and relatives’ subjective evaluations of care quality and
CQC ratings to capture variation in quality across homes. Informed by a systematic review of the
literature® and the views and judgements of Bupa’s senior nurse-managers, the determinants of
these outcomes will be modelled (using regression analysis), as a product of the demands on and
resources available to each home. The specific variables that we will use in the analysis are
summarised in Figure 2 (above).

Modelling and simulation will be developed through an iterative process, drawing on group modelling
techniques®’, in which Bupa will be fully involved. This involves: (1) an initial facilitated discussion of
organisation, management practices and data with key Bupa staff (with nursing, quality assurance
and operations remits), to formulate initial model specifications; (2) Further meetings to report results
and gage Bupa staff reactions and responses to them, with further iterations of modelling possible in
the light of discussions and reflection. This process will also give consideration to what Bupa can
learn from the results, and what organisational and management changes might be suggested by
them.

The econometric modelling described above will provide estimates of the association between input
parameters such as staff levels and staff mix and health outcomes, such as pressure sores, falls,
hospitalisations etc. Where a significant relationship is found, the marginal or impact effect
(depending on whether it is a continuous or discrete explanatory variable) will be estimated. This will
provide an indication, relative to the sample average care home, of how a change in staffing inputs up
(down) may reduce (increase) the occurrence of a health outcome which attracts a corresponding
cost (saving). Staffing inputs in the care home will be converted to costs using validated national unit
costs3!. The costs incurred in treating each health problem (outcome) will be estimated by conducting
a literature search to identify the resource implications of the problem (e.g. medication errors,
pressure ulcers, bacterial infections and unplanned hospital admissions) in the care home sector. If
necessary this will be supplemented with information gathered from local experts. From these results
costs (savings) will then be estimated by applying national reference costs®. The analysis will provide
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an indication, of the potential (costs) savings, on average, for a small change in the input parameters
such as staffing, compared the average. The analysis will distinguish between care homes of
different types (with/ without onsite nursing, specialised, e.g. in dementia care) and if the data permits,
a subgroup analysis assessing differences in the marginal effects across these care home types will
be explored. The distribution of effects across the National Health Service will be considered, since
care homes may incur the additional staffing costs, whereas the NHS will save on treatment costs if
health outcomes of residents are improved. Sensitivity analysis will be conducted to account for
uncertainty in the estimates of marginal effects and for the unit costs associated with the treatment of
health outcomes.

WP3 will also employ data envelopment analysis (DEA) to compare the performance of different
homes. Drawing on the theoretical foundation of rational choice theory we start from the premise that
staffing configurations that increase quality at the lowest cost will be most likely to influence sector
adoption decisions. Alongside this theoretical rationale, the purpose of using this method is to identify
informative cases for qualitative study in WP4, where ‘informative’ are examples of homes that get
very good, poor or typical quality related outcomes for a given level of staffing input. DEA is
mathematical programming technique developed by Charnes et al.?. It represents a non-parametric
analytical approach common in operations research, but it has been also extensively used to evaluate
the efficiency of health care organisations. DEA allows the measurement of efficiency in accordance
with theoretically based concepts of production efficiency in the presence of multiple inputs and
multiple outputs0. In this case the outputs are the quality indicators represented in model 2, while the
inputs, are the factors that affect these outcomes, including staffing. DEA estimates the efficiency
frontier (maximum efficiency levels based on the observed data), and compares the efficiency of a
care home against this benchmark. Thus, there are essentially two questions that can be answered
employing this analytical approach: (i) what is the highest possible output(s) level given a set of inputs
or (ii) what is the lowest amount of inputs needed to obtain a set level of output(s)? 41. Results of WP3
will be contrasted with the results of WP2, to give insight into the extent to which the omission of
measures of care home case load (which are not available in the WP2 dataset) bias results.
Specifically, analysis equivalent to that conducted for WP2 can be conducted for all Bupa care homes
studied in WP3 (i.e. CQC inspection ratings as the outcomes variables, with independent variables as
per the WP2 NMDS-SC analysis). We will then conduct analysis where 1) we change the independent
variables so that they are as per the analysis specified in WP3 and 2) change the outcome variables
so that independent variables are as per WP3 and outcome variables are WP2 (i.e. CQC ratings). In
this way we will be able to compare how closely WP2 results mirror the results based on more
detailed measures of quality and workload workforce from WP3 in order to assess the value of the
WP2 results. WP 2 and 3 will complement each other and provide foundations for discussion with the
sector of what data can most usefully inform workforce plans and the effective use of available human
resources. The model represented in figure two may also be refined and developed iteratively in
response to the findings of the realist synthesis carried out as part of WP1.

WP4: Understanding the contributions of the care home workforce to enhance quality (study
objective 4 and 5)

The study of contributions of the care home workforce to enhance quality is essentially a study of
social actions and the complex processes surrounding these actions#243, The study of context is
essential to understanding the impact of structure and process upon care quality (outcome). In our
original protocol we planned to conduct a multiple-case (embedded) design** study for in-depth
exploration of explanatory processes and comparisons between different contexts*445. However, due
to the COVID-19 pandemic, care homes restricted access for external visitors in mid-March 2020.
Whilst we had commenced case study data collection in two care homes, we had to pause this
activity. We hosted a meeting with our study steering committee (SSC) in July 2020 to discuss the
impact of this for the study, including:
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=

Insufficient case study data collected (at this stage) to answer our objectives;

2. Ongoing uncertainty about when access to care homes might be possible due to restricted
visiting in care homes;

3. Ongoing disruption to data collection due to the very real possibility of subsequent outbreaks
in care homes; and

4. Changed care home context due to impact of COVID-19 on caring practices and the

workforce.

We agreed with the SSC that we needed to develop alternative data collection plans that could be
conducted during the current circumstances but that would still enable us to address our objectives
and contribute to knowledge. We discussed and agreed a plan for a change in protocol with the SSC.
We propose to (i) analyse a sample of Care Quality Commission reports for the care provider which
will provide a platform for (ii) interviews with people living, working and visiting care homes. Data
collection in these areas will enable us to gain depth of understanding of issues related to care home
staffing and its relationship to quality. We will conduct the documentary analyses and interviews with
Bupa homes so that we can still make links with WP3: we will seek to understand why variations
observed in WP3 might exist. We will then, through focus groups, test our understanding with a range
of care home providers and generate hypotheses about potential solutions to support the sector.

(i) Documentary analysis of Care Quality Commission (CQC) reports. To gain systematic
understanding of what constitutes ‘quality’ in care homes we will undertake a thematic analysis of a
sample of CQC reports for the care provider, focusing specifically on aspects related to the
relationship between staffing and quality. This will help us to identify and understand broader
independent perspectives of quality in the care home (and not measured in WP3) and will provide a
platform for interviews (see below). The care provider owns 125 care homes in England. Current CQC
ratings for these care homes are: 8 outstanding care homes; 89 good; 23 require improvement; 2
inadequate; and 3 not yet inspected. We will analyse all outstanding and inadequate reports (n=10)
and a further 20 reports sampled from good and requires improvement. This will represent ~25% of
the care homes owned by this provider. We are confident that this analysis has not been conducted to
date.

(i) Interviews with people living, working or visiting care homes to explore perspectives on the
concept of quality and opportunities and challenges for staff to influence quality, informed by our
analyses of CQC inspection reports. Interviews enable an in-depth exploration of staff, resident and
relative experiences6. We will interview care home managers and staff, including registered nurses
and care staff (up to 20), and relatives and (if possible) residents (up to 20) that will represent care
homes included in our documentary analyses (i.e. variations in quality rating, type of care home, size
and geographical location). We have agreed with the care provider that these interviews could be
arranged remotely (via video or telephone call) with care home managers and staff. We would need to
liaise with care home managers to share information with relatives and residents so that these
interviews could be conducted remotely. We are aware that this approach may present particular
challenges for engaging residents and relatives. If this is the case, then we will seek to address this in
our broader discussion groups (see below). The interviews will last between 30 and 60 minutes.

The final component of this work package will be to convene focus group discussions to share and
explore (anonymised) findings from the documentary analyses and qualitative interviews with a
broader range of participants (beyond the one care provider organisation) and to understand WP4
findings within a broader context. Focus groups will generate further study data by using the group
discussion (and group processes) to understand priorities and questions for participants*’. Focus
group discussions will be linked to care home research in the six areas for NIHR Applied Research
Collaborations. We will engage participants from these care home collaborations (up to 8 in each
discussion; total n= 48 participants), which will include care home and NHS staff, as well as public
representatives.

Analysis of qualitative data: Data from each method (documents andinterviews) will initially be
analysed separately using thematic analysis*®. Using constant comparative technique*® we will
compare all data. Our approach to analysis will enable us to move from description to interpretation
and explanation. This will involve inductive (data driven) and deductive (theory driven) processes
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during analysis, as well as the ‘abductive challenge’ of taking these data and proceeding to the
likeliest possible explanation. These processes will seek to identify differences between care homes
with different characteristics. Focus groups (to discuss findings from the documentary analyses and
interviews) will be analysed for thematic content and process®°, and also subjected to constant
comparative techniques. To promote quality, the following strategies will be used: description of the
participants to provide context (credibility and transferability), transparency of the research process
and use of theory (transferability), evidence of consistency using multiple examples from data
(dependability), involvement of two members of the research team in data analysis, and engagement
of the wider research team, informants and participants with interim findings (confirmability)5. Our aim
is to create new and plausible connections and explanations for understanding the relationship
between care home staffing and quality. This supports our mixed methods approach: findings from
WP4 will be related to other work packages. In our report we will ensure transparency of reporting so
that our interpretations and explanations can be scrutinised by consumers of the research findings.

WP5: a platform for translation and dissemination (study objective 6)

WP5 will synthesise the results from WPs 1-4. To do this we will undertake a convergent parallel
mixed method design32. For each WP we will collect and analyse quantitative and qualitative data
separately (adhering to standards of quality and excellence for each method, and as described for
each work package). WP5 will bring together these independent analyses (prior to disseminating
them) to provide a rich understanding of the relationship between care home staffing and quality of
care for residents and outcomes for residents, relatives and staff (care home and NHS). The
synthesis will be narrative (rather than statistical) and framed using relevant theory (for example,
Donabedian) to hypothesise and test/challenge observed qualitative findings, and statistical trends
and/or differences) and extant empirical research. Mindful of the variety of formal methods for
primary research (c.f. Dixon Woods et al.53), we will adhere to relevant best practice®*%. Where WP
studies reflect a study design with appropriate reporting guidance in place, for example the review
and survey in WP1, we will base our reporting on that guidance (e.g http://www.equator-
network.org/reporting-guidelines/). We will promote clarity and transparency in our reporting and
dissemination of findings (linked to data sources) to enable judgement of the quality of our inferences
and conclusions. Our model for understanding theoretical perspectives and work packages for
developing this understanding of quality have been represented in a model of the study (uploaded
document).

The work package will have 3 key aims and components:

1. Understanding the social network(s) associated with using knowledge of the relationship between
care home staffing and quality

2. Mapping the social action requirements associated with adoption of a model of care home staffing
and quality

3. Increasing awareness and dissemination of care home modelling

Work packages 1 to 4 each address a different uncertainty regarding the relationship(s) between care
home staffing and quality. WP1 provides information on who the work force are. WPs 2&3 will
describe the variation and relationships (between staffing and quality) within a significant part of the
care home sector (BUPA and other national level providers submitting data to Skills for Care NMDS-
SC56), whilst WP4 will unpack the generative factors that shape quality in rich detail in a care home
context. WP5 represents a translational stage from the ‘academic’ context and into the practical arena
of the wider care home sector: it focuses on creating a platform for evidence and theory based
implementation beyond the project, and dissemination during it. WP5 is framed by, social action-
based, Normalisation Process Theory®” %8 and theories of diffusion and adoption®°6%, The aim of
WP5 then is to develop a platform for translation and the spread/dissemination of the parsimonious
modelling approaches used in the wider care home sector thus extending the reach, scope and
potential for the work and findings of WP1-4.

The modelling in WP2 and 3 represent a form of health technology: ‘...organized knowledge and skills
in the form of...procedures and systems developed to solve a health problem and improve quality of
lives.®! Adoption and spread of the technology will result from a complex mix of active and static
factors:5° the attributes of the innovation, the characteristics of intended adopters, potential agents of
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informal social influence, characteristics of the care home providers and environments, the nature of
any dissemination and the planned implementation strategy.5° 6062

WP5 will increase the value of knowledge push, pull and exchange activities:

e Push: we will plan and implement approaches to push (disseminate) knowledge towards care
homes based on their needs for the technology

e Pull: we will work with care home knowledge users to plan and implement strategies to “pull”
knowledge from the models and modelling in ways that are useful for their decision making

e Exchange: we will bring the research team and care home knowledge users together through an
interactive (but systematic) process as part of an integrated knowledge translation®?

1. Understanding the social network(s) associated with using knowledge of the relationship
between care home staffing and quality

All behaviour is embedded in social networks59 806466 and understanding (using techniques such as
social network analysis/SNA) can increase the spread and adoption of innovations®4 67, SNA to
enhance the spread and implementation of health technologies is under researched generally in
healthcare but is beginning to demonstrate its worth for understanding care home knowledge transfer
and networks®®, Based on extant research, the need for more research into the value of SNA for
increasing technologies such as the modelling of WPs 2 & 3 has been highlighted®’.

We will undertake a social network analysis in three key areas of the care home market: large
providers (over 20,000 beds, for example Four Seasons); a medium size provider (around 10,000
beds, for example Barchester Healthcare) and a small independent provider (accessed through NIHR
ENRICH). Using a name recognition approach®® from a staff list in each organisation (home manager
level or above and corporate/HQ/back office services or regional contacts for small providers) we will
ask participants for details of people who are important in shaping how they might use information on
staffing and quality in their organisation. We will also include space to allow for names and roles of
individuals beyond the name recognition list. Each care home ‘actor’s’ role and some
biographic/demographic data (length of experience in the organisation, formal training in using
information for decision making or management) will be captured. Our core conventional SNA
guestions (for example, how important is this person in shaping how you might use information on
staffing and quality?’) will be piloted in care homes associated with research team members and the
advisory group for acceptability and understanding and adapted prior to commencement. We will ask
about intentions to use modelling methods and results in their care home provider context and the
extent and nature of their feelings towards such modelling and model results for them. The survey
instrument will also contain an embedded ~20 question adapted NOMAD scale for assessing social
action requirements for adoption and use of modelling and results (see later in WP). Thus, each
respondent will be asked to complete a single questionnaire to capture biographic, network, and
social action-focused information.

We will aim to capture network data from two large and medium size and a regional (Yorkshire and
Humber) network of smaller independent care homes. Fifty percent response rates are sufficient for
robust specification of social networks, and we will explore whether mutual or reciprocal ties in our
data will allow use of multiple imputation methods for dealing with missing data.®®5% We will maximise
response rates by administering the SNA questionnaires using best practice in surveys with
healthcare professionals®® and postal and web based alternatives for respondents. We will also offer
telephone and web based support from a research team member for instruction, queries or support to
complete. Respondents will be able to complete the questionnaire at home or at work. The SNA will
explore two primary questions:

e Are network characteristics of the care home providers associated with an increased probability
that they will intend to make use the modelling methods and results in their care home
organisation?

e Are social networks that feel more positive towards the idea of modelling staffing and quality
and/or using the results of such modelling more likely to report intention to use such modelling or
the results for decisions in their care homes?

From the network data we will first describe the networks. Firstly, by graphically visualising it (using
UCINET and Netdraw software (https://sites.google.com/site/ucinetsoftware/home) and then by using
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network property metrics such as centrality, cohesion, distance between actors, density and cliques.
Having described the network we will answer our primary questions by first dichotomising intention to
use the modelling and model results and then constructing logistic regression models to explore how
the independent variables of network characteristics (such as in-degree centrality, weak ties between
subnetworks) and positivity towards modelling staffing and quality predict intention to use.

The resulting analysis will allow us to maximise the use of tried and tested methods of behaviour
change such as opinion leaders™ (the SNA will highlight potential opinion leaders and provide
information for targeted marketing (such as the extent of any negativity towards modelling and model
results). Whilst the value of SNA for long term care sector is beginning to be established in a North
American context, and some initial ethnographic work in UK to assess feasibility from a resident’s
perspective, this will be the first time that such analysis has been carried out in this part of the care
home sector.

2. Mapping the social action requirements associated with adoption of a model of care home

staffing and quality.

Social network analysis will capture the networks in which spread and adoption are embedded and

we will compliment this by mapping the requirements for the ‘social action’ needed to use the

modelling and model results of WP2 and 3 in their care home contexts. These requirements are

conceptualised using Normalization Process Theory (NPT).575862 NPT puts forward four constructs

representing the work people do when implementing an innovation such as staffing quality modelling:

e Coherence: the sense-making work that staff in care homes would need to do individually and
collectively when operationalizing modelling for quality and staffing

e Cognitive Participation: the relational work care homes would do to build and sustain a viable
‘community of practice’ to support modelling and use of results

e Collective Action: the operational work care home providers would undertake to enact a
‘modelling and use of model results’

o Reflexive Monitoring: the appraisal work that care home providers would undertake to assess and
understand the ways that modelling and model results might affect them and their networks
(http://www.normalizationprocess.org/what-is-npt/npt-core-constructs/).

We will adapt the NOMAD survey tool”* by developing a specific introduction about the modelling and
model results, questions about the care home provider respondents’ roles and general attitudes
towards modelling staffing and quality and the results, and providing the opportunity for care home
providers to highlight areas of uncertainty (unanswered questions) about the modelling. NoMad and
NPT has been used in a variety of health research contexts and has the advantage of adaptability and
brevity; with a ‘core’ of 20 questions and a history of use to explore innovation and health technology
adoption. This will be done by the research team in conjunction with our PPI partners and network
contacts.

The social network analysis was progressing well with recruitment in 11 care homes (in London, West
Midlands and Yorkshire) but closure of care homes (due to COVID-19) affected data collection plans
and follow up. In the absence of ability to increase network data, we plan to conduct interviews with
managers and team, presenting broad brush findings (“so what’s”) and discussing
implications/meaning for them. These interviews will be conducted by telephone (or video) and so we

will be able to accommodate this in our study plan.

We will analyse the results using descriptive statistics focusing on the counts and median responses
associated with questions and sub sets (sections) of questions targeting the four ‘core’ constructs.
The survey will provide a target for implementation efforts rather than a definitive representative
picture of sector segmentation or relationships between provider characteristics and the constructs.
The survey will be administered as part of the unitary questionnaire (encompassing SNA and
biographic/demographic information) by post (if preferred) or electronically using the University of
Leeds’ existing survey technology

(http://it.leeds.ac.uk/info/173/database and subscription services/206/bristol online survey account
s) and we will use SPSS ver 22.07? (www.spss.com) to organise and analyse the data.

The two elements of the work package will be triangulated”® 7 and will provide a platform for further
operationalization, development and implementation of a sector-wide approach to modelling and use
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of model results for care home policy and decision making. Our approach is pragmatic but will be
framed using the theories that guided each method (implementation and diffusion of innovation
approaches, network theory, expected utility and normalisation process theory)”3. Whilst pragmatic we
will encourage transparency through reporting how theory and the results of the work package
intersect and the analytic choices made by the team. PPl engagement revealed support for this WP.

3. Increasing awareness and dissemination

Dissemination of findings will be carried out alongside the research, guided at every stage by the
patient and public involvement representatives, care home network of managers and the study
advisory group. The dissemination strategy will be tailored to the most relevant audiences, who are
expected to be residents and relatives, policy makers, commissioners, providers, professional bodes
(such as the Royal College of Nursing, the Royal College of General Practitioners, and the Royal
Pharmaceutical Society), and the care home industry. We will ensure that the findings of the research
are accessible to care home residents and their relatives through dissemination strategies informed
by Age UK, ENRICH, National Care Forum, DH Care Sector Nursing Taskforce, and the Residents
and Relatives Association. Our links with the My Home Life Programme and the English Community
Care Association will enable us to share our findings with a wide network of care home providers and
staff.

A project blog will be maintained during the project, with twitter feed from researchers sharing their
experiences and emerging findings. Two of the co-applicants have recently used this approach and
had great success in rapidly engaging a wide range of care home staff and interested health
professionals (http://nursingincarehomes.blogspot.co.uk). We will also host a webinar towards the end
of the project, to reach the broadest possible audience. This is particularly useful for public sector
staff, who may not have access to funding for conference attendance. In addition, short summaries of
the study and its policy implications will be developed for hard copy and electronic dissemination.

Emerging findings will be discussed with and presented to colleagues associated with the applicants’
organisations, as well as members of the CLAHRC (Older People’s Theme) in Yorkshire and Humber.
This will help to ensure that the research remains both robust and relevant. All the co-applicants have
active national and international networks relevant to older adults and care homes. We will use these
to disseminate our findings and promote the implementation into practice. Academic papers will be
submitted for publication in peer reviewed general journals and those with a focus on elderly health
care, such as Age and Ageing. National and international conference presentations will be sought, at
events attended by professionals with a strong interest in older people such as the British Geriatric
Society, Royal College of Nursing and the Gerontological Society of America. We will also target
sector trade press (including Care Talk, Caring Times, Care Home Professional, Care management
Matters, Caring UK) and professional nursing journals (such as Nursing Standard, Nursing Times,
Nursing Older People).

Plan of investigation
This work will be completed within 51 months (1 July 2017 to 30 September 2021).

Project management

Spilsbury (PI) will have research management responsibility (finance and governance) and overall
leadership for ensuring delivery of the research, liaising with collaborators, supervising research staff,
and ensuring the final report and short reports are submitted to deadline and with timely outputs. The
P1 will report to the funder and the appointed study steering committee (SSC).

Each work package (WP) has a named lead and dedicated research team members to work with
them to ensure progress and timely delivery. We will monitor progress through:

e Team monthly reporting: The PI will liaise with WP leads (either face-to-face or by
teleconference for distant team members) to receive a summary of progress and
achievements, plans for the coming month, and any challenges or risks to the progress of the
study.
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e Project management group (half yearly team meetings): Six face-to-face project management
group (team) meetings will be convened in Leeds over the lifetime of the project. These will
be attended by all team members to review progress and, overlap with the study steering
committee (SSC).

e Study steering committee (SSC) meetings, care home network meetings and residents and
relatives’ advisory group: Four SSC meetings (in Leeds) and six care home network meetings
plus six separate residents’ and relatives advisory meetings (in Yorkshire) will be convened
during the lifetime of the project.

Approval by ethics committees

We will seek ethical approval in two stages: (i) WP1 (surveys), 2 and 3 (workforce data); and (ii) WP 4
(case studies) and 5 (translation surveys). This will promote a timely start for the proposed work and
ensure that findings from early stages inform the latter stages of work (sequential design

Patient and Public Involvement

Involvement of the public and stakeholders in the early stages of developing this study proposal
confirmed that the research topic is a priority for care home organisations and their staff, residents
and their relatives. The proposal has been discussed at a range of meetings (attended by KS and BH)
with representatives from Bupa, Four Seasons Healthcare, Residents and Relatives Association, My
Home Life, National Care Forum, Skills for Care, Care Quality Commission, Health Education
England and Registered Nursing Home Association. The Pl has also shared the project with the
Department of Health’s Care Sector Nursing Taskforce (of which she is a member). The
representatives of these bodies have supported the proposed work and have agreed to a role on the
project advisory group.

We are working with the NIHR Clinical Research Network (CRN) Yorkshire and Humber who are
actively engage with care home staff, residents and relatives developing a network of ‘research ready’
care homes (ENRICH) and have a primary care network. We will work with the CRN (and their
national care home and the primary care networks) to support and facilitate the research proposed in
our work packages. ENRICH have agreed to actively seek ways to support our recruitment to the
survey (WP1), as well as liaising with other ENRICH networks in England to support this work
package. In addition, they will support dissemination and translation of the work in WP5.

At outline stage we conducted an engagement event with care home managers and staff about the
work. This event sought their views on ways to engage staff with our study and data collection
methods, and their input on: writing an ‘easy guide’ to our research (short simplified protocol) to
ensure this is accessible for staff; piloting the questions in our surveys to ensure these are worth
asking, easy to respond to, and acceptable; suggestions on how to promote engagement with the
study and outputs. We have created a care home manager network forum to meet during the life of
the project due to enthusiasm from this group. The newly formed Residents and Relatives’ Forum
(NIHR CRN) will provide an important group to inform our ongoing study. We have also consulted with
the Service User and Carer Forum (University of Leeds) which includes relatives who have a loved
one residing in a care home.
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