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About this briefing

The analysis within this briefing was conducted by the Improvement Analytics Unit, a 

partnership between NHS England and the Health Foundation. This Health Foundation 

briefing considers the findings of the analysis.

The briefing looks at the impact of a package of enhanced support for older people living 

in care homes. The enhanced support was introduced in April 2014 and was developed by 

Principia, a local partnership of general practitioners, patients and community services that 

aims to provide better quality of care for people in Rushcliffe in Nottinghamshire, England.

The briefing outlines the enhanced support package, then describes the methods the 

Improvement Analytics Unit used to derive the linked data used in the analysis, select a 

matched comparison group, and compare hospital utilisation between the two groups.  

The briefing describes the results of the analysis and discusses the findings. It concludes 

by looking at the implications and priorities for future research and improvement activity. 

More detail about the methods used is available in an accompanying technical appendix, 

available from www.health.org.uk/publication/improvement-analytics-unit-analysis-principia
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Key points

•• The NHS is developing new ways of delivering health care, yet local teams often lack 

access to the analytical skills they need to judge whether improvements are being 

made to the quality of the care received by patients. To help meet this need, the 

Health Foundation has partnered with NHS England to establish the Improvement 

Analytics Unit. The unit will feed back information on a regular basis to teams 

participating in transformation programmes in England. 

•• This briefing represents the first output from the Improvement Analytics Unit. It 

concerns the impact of providing enhanced support for older people living in 22 care 

homes in Rushcliffe, and in one care home in a neighbouring area of Nottinghamshire. 

The enhanced support was developed by Principia, a local partnership of general 

practices, patients and community services. The package included aligning care 

homes with general practices, regular visits from a named GP, improved support 

from community nurses, independent advocacy and support from the third sector, 

and a programme of work to engage and support care home managers. 

•• The Improvement Analytics Unit examined the impact of the enhanced support 

on hospital utilisation using newly developed linked care home and hospital data. 

Residents of Principia care homes were compared with a matched comparison 

group, consisting of similar individuals living in similar care homes in comparable 

areas of England.

•• Principia care home residents attended accident and emergency (A&E) departments 

29% less often than the matched comparison group, and were admitted to hospital 

as an emergency 23% less frequently. There was no evidence of an impact on 

the number of nights a person spent in hospital, elective admissions or outpatient 

attendances. Residents in the Principia care homes were just as likely to die outside 

of hospital as matched comparison residents. 

•• Assuming the two groups were comparable, the most likely explanation of the 

Improvement Analytics Unit's findings is that they reflect higher quality care for 

residents of the Principia care homes. The matched comparison group had similar 

age, gender, health conditions and prior hospital utilisation to the Principia residents, 

although they may have differed in unobserved ways.

•• Before the approaches used are replicated elsewhere, it is important to understand 

the causes of the lower observed use of emergency care. It is not possible to tell 

from this analysis what might have been the ‘active ingredient(s)’ leading to the 

lower rates. This could be related to the enhanced support, some other aspect 

of care delivery or local context. A process evaluation (looking at the context, 

implementation and how the package might have impact) would help to identify  

the active ingredients.
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Introduction
To improve patient outcomes in an increasingly challenging financial climate, the NHS 
is developing new ways of delivering care. Some of these initiatives require cross-
organisational working, blurring traditional distinctions between primary, secondary, 
physical health, mental health and social care. 

To be effective, improvement efforts require access to robust and timely information on 
the differences that changes are making to the quality of the care provided to patients. 
Unfortunately, local teams often lack access to the analytical skills and data they need 
to judge whether improvements are being made.1 To help meet this need, the Health 
Foundation is partnering with NHS England to establish the Improvement Analytics Unit. 
The new unit is working with local teams in England that are participating in national 
transformation programmes, and feeding back information on progress against key metrics 
related to the quality and efficiency of health care. 

The ambition is to establish the Improvement Analytics Unit as a resource within the NHS. 
It began with two initial pilots to test the technical feasibility of the approach to linking 
data and selecting control groups. This briefing is the first output and considers the impact 
of providing enhanced support to people living in care homes in the NHS Rushcliffe 
Clinical Commissioning Group (CCG) area. Since it was not possible to randomise 
individuals to alternative interventions, comparisons were made against retrospectively 
matched control groups. The analysis was conducted jointly by the Health Foundation 
and NHS England. This briefing is authored by the Health Foundation and considers the 
findings of the analysis.

While the analysis provides useful information regarding the effect of enhanced support for 
care home residents in Rushcliffe, ultimately the greatest value will come from combining 
the quantitative evidence from the Improvement Analytics Unit with other evidence, such 
as from qualitative evaluation, to guide the progress of new models of care or other projects 
as they evolve. Thus, in the longer term, initiatives like the Improvement Analytics Unit 
might form one part of a wider approach to ‘rapid-cycle evaluation’, in which qualitative 
and quantitative information is combined with quality improvement skills to enable ‘course 
correction’ in a more timely manner than has been possible before now.

Enhanced support for people living in care homes
Principia is a local partnership of general practices, patients and community services  
that aims to provide better quality of care for people in Rushcliffe in Nottinghamshire, 
England. Established as a community interest company in 2006, it serves a population  
of just under 125,000. 

From April 2014, Principia introduced an enhanced support package for care home 
residents. This was offered in all 22 care homes in Rushcliffe caring specifically for frail older 
residents. It was also offered in two care homes for frail older residents in neighbouring 
areas that were under the care of a general practice within the CCG covering Rushcliffe.
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Principia’s approach relies on a multidisciplinary team where all stakeholders are engaged 
and working together, taking joint responsibility for the care and wellbeing of the care 
home residents. It consists of several elements (for more details see Box 1):

•• Alignment between general practices and care homes. Previously, care homes 
contained residents who were registered with multiple general practices, with 
implications for quality improvement efforts as well as the coordination of care 
for individual patients. Although care home residents still have a choice of general 
practitioner (GP), efforts have been made to encourage them to register with aligned 
general practices using advocacy, as described in the next point.

•• Advocacy and independent support. This was delivered by Age UK Nottingham 
and Nottinghamshire (Age UK Notts) and aimed to supply independent 
information to residents and their families about changing to the aligned local 
general practice after moving to the care home. More generally, it aimed to provide a 
safe and trusted point of contact. 

•• Enhanced specification of general practice care for frail older people living 
in care homes. For example, each care home had a named GP, who visited the 
home on a regular basis, meeting with the residents who were registered with the 
aligned general practice and proactively reviewing their medications and care plans. 

•• Improved support from community nurses for nurses employed within care 
homes. This included peer-to-peer support, training courses and signposting to 
existing specialist community services. Community nurses accompanied GPs on 
the regular resident review rounds. 

•• A programme of work to engage and support care home managers. For 
example, meetings between the care home managers and the CCG have aimed 
to improve relationships between care providers working in different settings, 
promoting shared ownership and consistency of approach. The programme also 
included a care home managers’ network, facilitated by Age UK Notts.

The overall aim was to improve the residents’ care, including the degree to which they were 
involved in decisions about their care, and their quality of life. There were specific aims to 
reduce secondary care utilisation, including the numbers of accident and emergency (A&E) 
attendances and emergency hospital admissions. There are several possible mechanisms 
through which this might plausibly have been achieved. For example, the enhanced support 
might have improved the management of health conditions, enabled earlier detection of 
deteriorations in health or care, or improved decision making from the care home staff 
regarding when to seek emergency health care. 

From April 2015, Principia was chosen as a vanguard site for the New Care Models 
programme that followed from the NHS Five year forward view.2 The programme 
supports the improvement and integration of services in England, and has established 
several different types of vanguard. Principia has formed one of these – a multispecialty 
community provider (MCP)3 – with the aim to ‘facilitate more integrated working between 
services and promote a culture of mutual accountability for improving patient experience 
and outcomes.’4 The enhanced support package for care home residents is seen as an 
important component of Principia’s MCP, although the package shares features with 
another type of vanguard – enhanced health in care homes.5
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Box 1: An overview of Principia’s enhanced support package

The enhanced specification of general practice care was enabled by aligning care homes 

with general practices. It included: reviews of new residents within five days of moving to the 

care home and comprehensive geriatric assessments within two weeks; weekly or fortnightly 

visits to the care homes to review residents, with proactive reviews of medication and efforts 

to standardise the care of people with long-term conditions; increased detection of dementia 

through assessments of new residents and ongoing monitoring; increased partnership working 

between general practices, community staff and care homes to improve the consistency of 

the care provided by a multidisciplinary team. As well as improving direct care for individual 

patients, the continuity of relationship between GPs and care homes may have enabled broader 

problems with care delivery to be detected sooner and addressed more effectively.

The advocacy and independent support, delivered by Age UK Notts and supported 

by volunteers, aimed to supply independent information to residents and their families on 

changing to the aligned general practice after moving to a care home; and more generally, 

provide a safe and trusted point of contact. One initiative (the ‘worry catcher’) aimed to  

create a safe space for residents and their families to raise any issues or concerns.

The improved community nursing support included peer-to-peer support to nurses employed 

within care homes, as well as training in areas such as continence, catheter management, 

wound care, end-of-life care and the identification and treatment of pressure sores. Community 

nurses accompanied GPs on the regular resident review rounds. They also assisted care 

home staff in navigating the local health and social care system, making them more aware of 

specialist teams, such as a new falls specialist, and the medicines management pharmacist.

The programme of work to engage care home managers included independent 

facilitation (by Age UK Notts) for the existing care home managers’ network, and meetings 

between the care home managers and the CCG throughout the year. The aim was to give care 

home managers a voice and a point of contact within the multispecialty community provider, 

and promote shared ownership from all partners in the changes being made to care delivery.

Approach to this analysis
The Improvement Analytics Unit examined the effect of the enhanced support on the 
residents of 23 participating care homes, including one of those outside of the Rushcliffe 
area.* The analysis focused on people who moved to these care homes between August 
2014 and July 2016 when aged 65 or over. For shorthand, we refer to these people as 
‘Principia residents’. 

The Improvement Analytics Unit examined whether the enhanced support affected 
the hospital use of care home residents, including the number of A&E attendances and 
emergency hospital admissions. The use of hospital care by Principia residents was 
compared with a ‘control’ group of individuals, matched on a range of factors as outlined 
in 'Selecting a comparison group' on page 9. Both groups were followed up for as long as 
possible after admission to the care home.

*  	 We excluded one of the two care homes from outside of Rushcliffe since only half of its residents received 
enhanced support under a Principia-led general practice.
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Data and linkage
Obtaining access to linked data has been a recurrent challenge when evaluating integrated 
care initiatives like Principia’s enhanced support.6 By their very nature, these initiatives 
involve practitioners working together across organisational boundaries, but the data on 
hospital, general practice, community and social care are held separately and are not usually 
linked. To conduct this analysis, we needed to find a way to follow individuals as they 
moved between care homes and hospitals, while maintaining patient confidentiality. The 
situation was complicated by the need to include residents who paid for their care home 
stay themselves, without local authority support, since they are still eligible to receive the 
enhanced support, yet might not feature in local authority databases. 

The Improvement Analytics Unit has access to pseudonymised* data from the Secondary 
Uses Service (SUS) – a national, person-level database that is closely related to the widely-
used Hospital Episode Statistics (HES). SUS contains information on A&E attendances, 
inpatient admissions and outpatient appointments that are funded by the NHS in England, 
but unfortunately it does not record accurately whether an individual resides in a care 
home. Therefore, the unit needed a new database containing information on the residents 
of care homes, and a method of linking that data to SUS. 

The care home resident database was assembled by a team at the Arden & Greater East 
Midlands Data Services for Commissioners Regional Office (Arden & GEM DSCRO).  
The process began with extracts from the National Health Applications and Infrastructure 
Services (NHAIS) database, which contains information on all registrations with general 
practices in England. The data in question were monthly snapshots,† containing a list of 
individuals registered at each general practice, including their residential address and NHS 
number. The addresses from these NHAIS extracts were cross-referenced with a database 
of care homes obtained from the Care Quality Commission (CQC). This enabled the Arden 
& GEM DSCRO to construct a merged database containing individuals who moved into 
care homes, based on whether they changed their recorded address to one that matched 
the location of a care home. The database covered care home stays that began between 
August 2014 and July 2016. It included the month during which the individual moved 
into the care home and (where applicable) the month during which they left and the reason 
for leaving (ie, whether they had moved elsewhere or died). The merged database also 
contained some limited information about the care home itself, such as whether it offered 
nursing care in addition to residential care, and how many beds it contained. 

The database of care home stays was pseudonymised before it was transferred to the 
Improvement Analytics Unit. This meant that names, addresses and full dates of birth were 
removed, and the NHS number replaced by a linkage key. That key was used to link the 
database of care home stays to the SUS data that the Improvement Analytics Unit already 
held. The linked care home and hospital data were analysed within an accredited secure 
data environment based at the Health Foundation. The overall approach to information 

* 	 Pseudonymised data sets have been stripped of identifiable fields, such as name, full date of birth and address. 
However, a unique person identifier (such as NHS number) has been replaced with a random identifier. The 
scrambled version of that field is used as the ‘key’ to link data sets together. For this analysis, the scrambled 
version of the NHS number was used to link together hospital records for the same individual over time. 

† 	 Except for December 2014 (see technical appendix for details: www.health.org.uk/publication/impact-enhanced-
support-rushcliffe).
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governance was scrutinised by the project Oversight Group and information governance 
experts at NHS Digital. The Data Access Advisory Group at NHS Digital recommended 
that the data be provided for this project. At no point did the Improvement Analytics Unit 
have access to identifiable data. Throughout, the minimum amount of data was used.*

The process resulted in a truly unique database, containing the hospital histories of every 
care home resident in the selected areas. At a time when information about the quality of 
care offered to care home residents can be lacking, the database provides valuable insights. 
To give one example, Figure 1 shows how often care home residents were admitted to 
hospital each year for certain conditions. The rationale of looking at admissions is that, 
for some conditions, such as fractures and sprains, admissions are often preventable 
(see Box 2). In other cases, such as pneumonia, admission rates might be reduced by 
making improvements to the care offered. Therefore, the linked data sets can be revealing 
as to the quality of care offered to care home residents. 

Figure 1: Rates of hospital admissions for care home residents per year
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We excluded Rushcliffe since the aim of this figure is to illustrate baseline admission rates, and admissions in Rushcliffe might 
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*  	 For example, rather than using national data, the work was restricted to certain local areas (see ‘Selecting a 
comparison group’).
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Box 2: Conditions for which we considered emergency admissions to be 
potentially avoidable 

The analysis included conditions that are often manageable, treatable or preventable in 

community settings without the need to go to hospital, as well as those that may be caused 

by poor care or neglect. These conditions were:

•• acute lower respiratory tract infections, such as acute bronchitis

•• chronic lower respiratory tract infections, such as emphysema

•• diabetes

•• food and drink issues, such as abnormal weight loss and poor intake of food and 

water, possibly due to neglect

•• fractures and sprains

•• intestinal infections

•• pneumonia

•• pneumonitis (inflammation of lung tissue) caused by inhaled food or liquid

•• pressure sores

•• urinary tract infections.

To calculate the number of potentially avoidable emergency admissions, the Improvement 

Analytics Unit counted admissions with one of these conditions as the primary diagnosis for 

the first consultant episode of the hospital spell. Note, however, that this list of conditions 

was originally intended to be applied to the general population aged 65 or over, rather than 

to care home residents.7 Within the timeframe of this study, it was not possible to validate 

the appropriateness of these conditions for the care home population. Sometimes individuals 

need to be admitted to hospital for these conditions, regardless of the quality of the care 

offered. The metric is not perfect but we would expect the enhanced support to have greater 

impact on admissions for these conditions than others.

Identifying the Principia residents
The study was focussed on individuals who: 

•• moved into a Principia care home (including one from outside the Rushcliffe area) 
that cared specifically for frail older residents between August 2014 and July 2016

•• were not previously residents of care homes (as far as we could detect in our data)

•• were aged 65 years or over

•• experienced an inpatient admission to hospital within the two years before moving 
to the care home.

Although the enhanced support was introduced in April 2014, the study only  
examined people who moved into a care home from August 2014. This was partly  
because the NHAIS extracts began in August 2014, but we were also aware, from our 
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conversations with Principia, that it took several months for the enhanced support to 
become fully operational. Thus, the approach allowed for a five-month ‘bedding in’  
period for the intervention. 

Individuals without a history of inpatient admissions were excluded as we lacked the 
information on their health conditions that was needed to select a comparison group. We 
included residents regardless of whether they changed to the aligned general practice, since 
they may have benefited from the enhanced support regardless. This meant we examined 
588 residents from 23 care homes that participated in the enhanced support programme. 

Selecting a comparison group
Rushcliffe had relatively low rates of hospital admission before the enhanced support was 
introduced. Across the entire population (not just care home residents), in 2013/14, there 
were 776 emergency admissions for every 10,000 individuals living in Rushcliffe, compared 
with 891 for the average local authority in England.* Compared with other areas of England, 
Rushcliffe also had relatively low levels of socioeconomic deprivation and low population 
density. Therefore, the Improvement Analytics Unit selected comparison residents from 
areas that had similar demographic and socioeconomic characteristics and emergency 
admission rates to Rushcliffe: Harborough, Blaby, Test Valley, South Cambridgeshire, 
Chelmsford and Brentwood. To the best of our knowledge, none of these were offering 
area-wide interventions like Principia’s enhanced support during the period concerned. The 
technical appendix contains more information on how the areas compared with Rushcliffe. 

We applied the same inclusion and exclusion criteria to care home residents in the six 
comparison areas as we had to Principia residents. This produced a total of 2,957 residents 
aged 65 years or over from 93 care homes. From that wider group of care homes and 
residents, a matched subset of care homes and residents was identified that was similar to 
the Principia group on the following characteristics:†

•• Care home characteristics: The number of beds in the care home; whether 
the care home was registered with the CQC as a nursing or residential home; 
whether the care home was registered as caring for additional population groups in 
addition to older people; whether the care home was in a rural or urban setting; the 
socioeconomic deprivation level of the local area.

•• Resident characteristics: Age; gender; ethnicity (white or non-white); particular 
health conditions associated with frailty (such as cognitive impairment, falls or 
significant fractures); particular health conditions that have been shown to be 
predictive of emergency hospital readmissions (such as chronic pulmonary disease 
and congestive heart failure); an index based on conditions that predict subsequent 
mortality (the Charlson index); and the number of emergency admissions, 
potentially avoidable admissions, nights in hospital, A&E attendances, elective 
admissions and outpatient attendances prior to moving to the care home. 

* 	 These figures have been standardised for age based on the indirect method. The technical appendix contains 
more data on Rushcliffe and the comparison areas. See www.health.org.uk/publication/impact-enhanced-
support-rushcliffe

† 	 The technical appendix contains more information regarding how these variables were defined.  
See www.health.org.uk/publication/impact-enhanced-support-rushcliffe
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The matched comparison residents were selected using genetic matching, which is a 
computer-intensive search algorithm that often produces more closely balanced groups 
than other methods.8 The approach ensured that the Principia and matched comparison 
residents moved into care homes at similar points in time, without seasonal differences in 
those admission dates. 

We selected one matched comparison resident for each Principia resident, giving us 588 
residents in the comparison group from 64 care homes.*

Impact measures
Once the Improvement Analytics Unit was content that the matched comparison group 
was similar to the Principia residents, the unit proceeded to compare how often residents 
used hospital care. The following seven impact measures were assessed: 

•• Attendances at A&E departments (which might not result in a hospital admission).† 

•• Emergency admissions (occurring through A&E departments, or via direct and 
urgent referrals from GPs and other health care professionals). 

•• The subset of ‘potentially avoidable’ emergency admissions, based on a list of 
conditions considered to be manageable in community settings or preventable 
through good quality care (see Box 2).

•• Elective admissions. 

•• Outpatient attendances. 

•• The number of nights spent as a hospital inpatient, following either an emergency 
or elective admission. We expressed this as a percentage of the total length of stay 
in the care home, and excluded admissions where the person was admitted and 
discharged on the same day. 

•• The percentage of deaths that occurred outside of a hospital. We included this 
metric because the enhanced support included an element of end-of-life planning. 

Hospital utilisation was measured for the period during which individuals were resident in 
care homes, counted from the month during which they moved into the care home to the 
month they departed. We tracked hospital utilisation until August 2016, so the analysis 
considered between 1 and 23 months of utilisation, depending on when the person 
joined (and left) the care home. On average, we followed Principia residents for 211 days 
(standard deviation 178 days), and matched comparison residents for 201 days (standard 
deviation 177 days).

Comparisons between the Principia residents and the matched comparison group were 
made using multivariable regression. The regression models were not strictly necessary, 
since the matched comparison and Principia residents already had similar baseline 

*  	 The matching was done with replacement, meaning that a single comparison resident might be matched to more 
than one Principia resident. The group of 588 matched comparison residents consisted of 422 unique people. 

† 	 We included attendances at specialty A&E departments and minor injury units as well as major A&E 
departments. However, for this population, virtually all the A&E activity occurred in major departments. 
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characteristics. However, some small differences remained even after matching, and the 
regression models adjusted for those. Matching and regression generally perform better 
in combination than separately.9 The regression models produced a ‘best estimate’ of the 
relative difference in hospital utilisation between the Principia residents and the matched 
comparison group,* together with a 95% confidence interval. 

The analysis was conducted in line with a statistical analysis plan, which was discussed 
with a Technical Advisory Group and finalised before the data analysis began.† 

Results
After matching, the matched comparison group was similar to the Principia residents 
across the range of individual and care home characteristics considered. Full information 
is available in the technical appendix, but for example Principia residents were aged 85.9 
years on average, compared with 86.6 years for the matched comparison group. The 
two groups also had a similar profile of health conditions (see Figure 2 on page 12). For 
example, 53% of both Principia and matched comparison residents were recorded as having 
dementia, while mobility problems were noted for 25% of the Principia residents and 21% 
of the matched group. 

Figure 3 (on page 13) shows trends in hospital utilisation. The left-hand side of each chart 
shows that the Principia and matched comparison residents experienced similar rates of 
hospital activity before moving into care homes. This is to be expected due to the matching 
process. However, some differences still existed for elective admissions and outpatient 
attendances. The right-hand side shows that, following moving to the care home, the 
Principia residents appeared to use less hospital care than the matched comparison group 
for certain types of hospital activity. The regression modelling aimed to quantify how 
different these patterns were, when adjusting for the residual differences between the two 
groups in prior hospital use, as well as other baseline characteristics. 

After moving to a care home, Principia residents experienced 0.74 A&E attendances 
each year on average, compared with 1.02 for the matched comparison residents. After 
regression adjustment, Principia residents attended A&E departments 29% less often 
than the matched comparison group. The 95% confidence interval‡ suggested a relative 
difference in the range 11% to 43% (see Table 1 on page 14). 

Therefore, notwithstanding statistical uncertainty, it seemed that the Principia group 
experienced fewer A&E attendances than the matched comparison group.  

*   	 For the number of A&E attendances, emergency admissions, potentially avoidable emergency admissions, 
elective admissions and outpatient attendances, the models produced ‘rate ratios’. For the percentage of nights 
spent in hospital and the percentage of deaths that occurred outside hospital, the estimates refer to a slightly 
different quantity, namely odds ratios.

† 	 There were some minor deviations from the statistical analysis plan, for example, in the covariance structure 
assumed in the regression modelling. These are unlikely to have had a qualitative impact on the findings. Full 
details are available on request.

‡   	 A confidence interval shows some of the uncertainty in the results. Although our best estimate is that the 
Principia residents attended A&E departments 29% less often than the matched comparison group, the actual 
difference might lie in the interval from 11% to 43%. There is only a very small (5%) probability that actual 
difference was higher than 3% or lower than 39%.
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Figure 2: Percentage of Principia and matched comparison residents with certain 
health conditions
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Figure 3: Number of hospital contacts per quarter for the Principia and matched 
comparison residents
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Note: The right-hand side of the chart shows data for the first four quarters after people moved to a care home, as subsequent quarters 
have low numbers of residents. However, not every resident remained in the care home for that long. Figures are based on the number 
of person-days that the resident group spent in the care home in the relevant quarter. Some of the data points are suppressed for potentially 
avoidable and elective admissions because the numbers were very low.
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Table 1: Hospital utilisation among Principia and matched comparison residents 

Crude rates 

Principia 

residents 

(number per 

person per 

year)

Crude rates 

matched 

comparison 

residents 

(number per 

person per 

year)

Relative 

difference 

from 

matched 

comparison 

group 

(adjusted 

rate ratio)  

95% 

confidence 

interval

p-value

A&E attendances 0.74 1.02 29% lower
11% to 43% 

lower
0.002

Emergency hospital 

admissions 
0.64 0.78 23% lower

3% to 39% 

lower
0.024

Potentially avoidable 

emergency hospital 

admissions 

0.22 0.30 28% lower

0% (no 

difference) to 

49% lower

0.052

Elective hospital 

admissions
0.11 0.13 29% higher

36% lower to 

163% higher
0.445

Outpatient 

appointments
1.99 1.85 11% higher

12% lower to 

40% higher
0.372

Note: this table compares hospital utilisation in the period following moving to a care home. It is based on an  
average length of stay of 211 days (standard deviation 178 days) among the Principia residents, and 201 days (standard 
deviation 177 days) for the matched comparison group. For this Table and Table 2, we excluded residents  
who remained in a care home for under one month, and thus studied 568 Principia residents and 565 matched 
comparison residents. The adjusted rate ratios were obtained by applying regression models to the matched data.  
Note that, following adjustment, the Principia group experienced more elective admissions than the matched 
comparison residents, even though the unadjusted rate was lower. Since the confidence interval was very wide,  
our analysis for elective admissions was inconclusive.

The Principia group experienced an average of 0.64 emergency admissions per person for 
each year in the care home, compared with 0.78 for matched comparison residents. After 
adjustment, Principia residents experienced 23% fewer emergency admissions than the 
matched comparison group. The 95% confidence interval spanned 3% to 39% so, again, 
it seemed that there were fewer emergency admissions for Principia residents than the 
matched comparison group.
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Principia residents experienced 0.22 potentially avoidable admissions per person per year, 
compared with 0.30 for matched comparison residents. After adjustment, there were 28% 
fewer potentially avoidable admissions among the Principia group. This is, proportionately, 
a greater change than detected for all emergency admissions (28% compared to 23%), but 
greater uncertainty existed in the figures for potentially avoidable admissions. For these, the 
95% confidence interval spanned 0% (no difference) to 49% fewer admissions. As a result, 
it was not possible to be confident that the Principia group experienced fewer potentially 
avoidable admissions than the matched comparison residents. 

There was no evidence for a difference in elective admissions and outpatient attendances. 
On average, the Principia residents spent 3.2% of nights as a hospital inpatient (see Table 
2), compared with 4.1% for the matched comparison group. Although Principia residents 
had 14% lower odds of being an inpatient on any given day, there was substantial 
uncertainty, with a very wide confidence interval that included the possibility of there 
being no difference or Principia residents having higher odds. Therefore, it is not possible 
to conclude that the two groups differed in terms of nights spent in hospital. Also, during 
the period examined, around one-third of each group of residents died. Among Principia 
residents, 81.5% of deaths occurred outside of hospital, compared with 83.5% for the 
matched comparison group. However, after adjustment, Principia residents had 7% greater 
odds of dying outside of hospital than the matched comparison group, but the confidence 
interval was very wide and again the analysis was inconclusive.

Table 2: The percentage of nights and deaths experienced in hospital 

Crude rates 

Principia 

residents 

(number per 

person per 

year)

Crude rates 

matched 

comparison 

residents 

(number per 

person per 

year)

Relative 

difference 

from 

matched 

comparison 

group 

(adjusted 

odds ratio)   

95% 

confidence 

interval

p-value

Percentage of nights 

during which the 

person was an 

inpatient at hospital

3.2 4.1 14% lower
43% lower to 

29% higher
0.469

Percentage of deaths 

that occurred outside 

of hospital

81.5 83.5 7% higher
47% lower to 

115% higher
0.851

Note: The adjusted odds ratios were obtained by applying regression models to the matched data. Following 
adjustment, the Principia group was more likely to die outside of hospital than the matched comparison group,  
even though a smaller percentage of them died outside of hospital. Our analysis for both metrics was inconclusive,  
due to the wide confidence intervals.
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Interpretation of the findings
Older people living in care homes that participated in the enhanced support programme 
attended A&E departments 29% less often than a matched comparison group (95% 
confidence interval: 11–43%), and were admitted to hospital as an emergency 23% less 
frequently (95% confidence interval: 3–39%). These findings require careful interpretation, 
informed by a discussion of the strengths and limitations of the analysis. 

In the absence of randomisation, residents of the participating care homes were compared 
with a retrospectively matched comparison group. These two groups had similar age, 
gender, health care conditions and previous hospital utilisation, and they lived in care 
homes that were similar in terms of size and provision of nursing care. Moreover, the 
matched comparison residents lived in local authority areas that were comparable to 
Rushcliffe in terms of demographic and socioeconomic characteristics and historic, 
per capita rates of emergency hospital admission. Notwithstanding these similarities, 
unmeasured differences may have existed between the Principia residents and the matched 
comparison group, for example in the availability of informal care support or local 
authority funding. Also, although we ensured that the comparison areas had similar overall 
emergency admission rates to Rushcliffe, we could not assess whether they had similar 
levels of admissions from care homes in the period running up to the introduction of the 
Principia enhanced support in April 2014. These unmeasured differences might explain 
some or all of the difference we observed in the utilisation of emergency care. However, 
although we cannot be definitive, some reassurance is available. For example, the Principia 
and matched comparison groups had similar mortality rates, lending support to the notion 
that neither group had more severe health conditions than the other. In fact, the two groups 
appeared similar even before matching, which might mean there was limited scope for bias 
through unobserved variables. More information is available in the technical appendix. 

If the lower use of emergency care does not reflect differences in the characteristics of the 
individuals, care homes or areas, then the most likely explanation is that it reflects the care 
provided to care home residents. However, we could not determine definitively whether 
the enhanced support produced the lower levels of emergency care utilisation, or some 
other innovation in care delivery. Here, it would help to have data on admissions from 
care homes before April 2014. This would enable comparisons to be made between new 
residents in Principia care homes and people who moved to the same care homes earlier, 
before the start of the enhanced support, in a ‘difference-in-difference’ style analysis.10 Such 
analysis would reveal whether the reductions in emergency care utilisation occurred at the 
same time as the introduction of the enhanced support, potentially leading to stronger 
evidence about attribution. 

It would also be helpful to combine quantitative with qualitative evaluation. Based 
on our own discussions with Principia, we have described the enhanced support as 
including regular visits from a named GP, improved support from community nurses, 
independent advocacy and support from the third sector, and a programme of work to 
engage and support care home managers. However, we could not observe how these 
elements operated in practice, or examine the mechanisms through which the enhanced 
support might have interacted with contextual factors to produce the lower rates of A&E 
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attendance and emergency admission.11 Such insights would be helpful because complex 
interventions such as these often evolve over time in response to experience and changing 
priorities and needs.12 Understanding these dynamics is important when considering 
whether to replicate the enhanced support, since the effects might be different in other 
contexts. Certain elements of the enhanced support package may be more significant 
determinants of emergency care utilisation than others. 

The effect of the enhanced support package might vary according to the characteristics 
of the residents involved. By using linked data sets, the Improvement Analytics Unit 
could examine both local authority and privately funded residents. However, the analysis 
was restricted to residents aged 65 or over who moved to a care home following the 
introduction of the enhanced support. Therefore, it did not consider impacts on existing 
residents. Furthermore, the unit considered only people who experienced at least one 
inpatient hospital admission in the two years before moving to the care home. 

This analysis focused on hospital care. This is an important consideration for people with 
social care needs, who report fragmentation in services, with frequent handovers between 
care teams often leading to duplication and confusion. However, lower admission rates do 
not always indicate better patient outcomes and lower cost.13 Therefore, further analysis is 
needed regarding impacts on clinical metrics, patient outcomes and the cost of care (which 
should include the cost of providing the enhanced support to care home residents). Further 
data linkage, beyond that already performed, might provide a fuller picture. This could 
draw on information recorded by local authorities when assessing individuals for social 
care support, or on clinical diagnostic data recorded in the primary care electronic medical 
record. Ideally, digitally mature health and social care systems would begin to record the 
outcomes reported by individual service users on a routine basis – this information could 
then inform improvements to service delivery, as well as direct care.14 Qualitative studies 
might also explore the perceptions and experiences of care home residents, their families, 
and health and social care practitioners.

Implications and priorities for future work 
Since a single evaluation can only provide so much information, the findings need to 
be seen within the broader literature. Unfortunately, there are not many other studies 
to draw on. In 2014, a systematic review was published that summarised the evidence 
on approaches to reduce acute hospital admissions from care homes.15 It found only 11 
studies. Several of these examined geriatric specialist services, often using comprehensive 
geriatric assessment.16,17 Others examined ways to structure and standardise clinical 
practice, for example by eliciting and recording preferences for future treatment,18,19,20 
identifying residents whose goals and preferences are consistent with hospice care,21 
improving the detection and management of pneumonia,22,23 and improving the 
management of chronic obstructive pulmonary disease.24 While some of the individual 
studies found reductions in acute admissions, the systematic review concluded that the 
evidence was of low or very low quality. 
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Some insights are available from a previous Health Foundation-funded initiative. In 
the Safer Clinical Systems programme, a team used techniques adapted from high-risk 
industries to try to reduce readmission rates from care homes. There was little discernible 
reduction in hospital activity as a result of the programme, but valuable insights are 
nevertheless available from a process evaluation of it.25 The crux of the story is that, in that 
instance, the interventions were developed largely by a team based in the local hospital, 
without much involvement from the surrounding care homes, where there was a different 
understanding of the causes of readmission. The interventions therefore aimed to deal 
with the problems perceived by the hospital team (such as poor communication, and low 
levels of capacity within care homes), but missed some other problems, meaning that 
uptake and impact were poor. In contrast, Principia has had a programme of work to build 
relationships across organisational boundaries, engaging care home teams. It is possible 
that this has led to greater common understanding of the nature of the problems that need 
to be addressed and, therefore, more effective interventions. Coproduction is also one of 
the elements of the framework for enhanced health in care homes that emerged from the 
New Care Models programme.5  

Overall, it seems that the evidence regarding use of hospital care is much more sparse 
for care home residents than for adults living outside these settings in the community. 
However, future improvement efforts might benefit from the data linkage methods 
presented in this briefing. Indeed, one of the problems in this area is that very little is 
known about admissions from care homes, and therefore baseline rates have been difficult 
to establish.6 One of the few previous studies was published as part of QualityWatch* 
and examined hospital admissions data for post code areas containing care homes.26 
The Improvement Analytics Unit has built on that previous study by linking data more 
precisely, using the full address, while still protecting the identity of the individuals 
concerned. The approach might serve as a model for the future. 

A recurrent message from the Health Foundation’s improvement work is that, to  
improve the quality of care, repeated measurement is necessary to allow timely 
modification of initiatives, and inform their more effective evolution. Over the coming 
years, the Improvement Analytics Unit will analyse more local initiatives, feeding back 
analysis quickly to inform ongoing decision making and practice. To find out more, visit 
www.health.org.uk/IAU

* 	 QualityWatch is a joint research programme from the Health Foundation and the Nuffield Trust. For more 
details, see: www.qualitywatch.org.uk
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