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SCIENTIFIC SUMMARY: THE MOCHA MIXED METHODS STUDY

Scientific summary
Background
Community hospitals are small hospitals providing a range of locally based inpatient and outpatient services
and are established health-care facilities in the UK and internationally. Although they can provide a range
of local services (e.g. minor injury units, day hospitals, satellite secondary care clinics), 98% of community
hospitals in the UK (of a total of ≈400) provide inpatient rehabilitation for older people. In the context of an
ageing population, this is a potentially valuable health service function. However, survey information from the
NHS Benchmarking Network that included 180 community hospitals in England, Scotland and Wales indicated
considerable variation in operating costs and outputs of these hospitals. This is an important consideration for
health-care planners who need to make decisions on how to deploy resources optimally for local populations.

Objectives
The Models of Community Hospital Activity (MoCHA) study used a mixed-methods design to explore and
more fully understand the nature of variation in community hospital performance in relation to the
rehabilitation of older people. We developed studies to address the five research objectives, which were to:
1. measure the current relative performance (cost efficiency) of community hospital inpatient care for older
people (studies 1 and 2)
2. identify the characteristics of community hospital inpatient care for older people that optimise
performance (studies 1 and 3)
3. develop web-based interactive toolkits for use by local commissioners and community hospital teams
that support operational changes to optimise performance (study 4)
4. investigate the current impact of community hospital inpatient care for older people on secondary care
use and the potential impact if community hospital care was optimised to best practice nationally (study 5)
5. determine if there is an association between the configuration (capacity and proportions) of short-term,
community-based services (i.e. community hospital wards, home-based rehabilitation, care home
rehabilitation and enabling services) and reduction in secondary care bed utilisation by older people (study 5).

Methods
Study 1: an analysis of cost efficiency of community hospitals
We used the NHS Benchmarking Network Community Hospital Programme data set that contained
information on 158 community hospitals in the financial year of 2013/14. Econometric estimation using
stochastic frontier analysis was conducted in which a cost function was modelled using significant
predictors of community hospital ward costs.

Study 2: a national survey of community hospitals
The aim of the national community hospital survey was to collect data from a larger and more representative
sample of the community hospitals that provide rehabilitation to older people in the UK. In partnership with
the Community Hospital Association, we developed a brief postal survey instrument that focused on the four
key cost-efficiency parameters identified in study 1, namely bed occupancy, input prices, lengths of stay and
nursing staff mix. Questions relating to these four parameters were extracted from the existing items in the
NHS Benchmarking Network Community Hospitals Project. We used a national sampling frame for community
hospitals in the UK and posted the survey instrument to matrons/ward managers, with a postal reminder at
2 weeks.
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Study 3: comparative case study of community hospitals
Three case studies were conducted that sought to provide insight into the less tangible aspects of community
hospital ward care that were unlikely to be captured in the quantitative cost-efficiency analysis. We anticipated
that this would produce a more complete description of community hospital ward performance in terms of
what made it work and for whom, the resources needed and the professional, organisational, cultural and other
contextual factors that influenced effective care delivery. We purposively selected three community hospital
wards providing rehabilitation based on their relative cost efficiency (study 1), namely two ‘high performers’ and
one ‘low performer’. We used ethnographic methods (i.e. ward observation, informant interviews, shadowing
staff, conversation and examination of documents) and grounded theory analytical techniques.

Study 4: development of a toolkit for commissioners and community hospital providers
to optimise performance
A web-based interactive toolkit was developed by integrating the outputs from the econometrics analysis
(study 1) and the qualitative case studies (study 3). The content of the toolkit was co-produced and iteratively
modified by the Project Management Group, the Community Hospital Association and Patients Association.
The toolkit consisted of a database in structured query language server, an application interface built in a
Node.js framework and a front end (user interface) built using Angular 2 technology. The toolkit was hosted
on a Windows® server (Microsoft Corporation, Redmond, WA, USA) within Internet Information Services
(Microsoft Corporation).
Initial testing was conducted by the NHS Benchmarking Network analytics team. The web pages were then
published to the testing area of the NHS Benchmarking Network server. A further round of testing took
place with three community hospital sites. Amendments were made at this stage to ensure that the
toolkits functioned correctly as specified and met user requirements.

Study 5: an analysis of the impact of intermediate-care services on secondary
care utilisation
We obtained a data set from the Atlas of Variation in Healthcare and linked this to the NHS Benchmarking
Network National Audit of Intermediate Care. The National Audit of Intermediate Care data set is a unique
community service data set that contains descriptive, activity, process and outcome variables on four wellcategorised and nationally common types of intermediate care: bed-based intermediate care (community
hospitals and care home beds); crisis response teams; home-based intermediate care; and reablement services
(primarily delivered by local councils). The Atlas of Variation in Healthcare is a collaboration between NHS
England, Public Health England and NHS Right Care and reports a range of health-care indicators in terms
of geographic footprints (‘Maps’). Although there were five ‘Maps’ of potential interest to us in the Atlas of
Variation (Maps 61–65), resource restraints led us to focus on Map 61: ‘the rate of emergency admission to
hospital for people aged ≥ 75 years with a length of stay of < 24 hours per 100,000 population per Clinical
Commissioning Group’. We used a series of multiple regression analyses to investigate the relationship
between the dependent variable (the indicator of secondary care utilisation) and the independent variables
characterising the activities of the four types of intermediate-care services. The analyses conducted for this
work used the geographical footprint of a Clinical Commissioning Group.

Findings
Research objective 1: to measure the relative performance of community hospital wards
Cost efficiency (study 1)
The mean cost-efficiency predictions were consistent between several analytical approaches with a range
of 0.72–0.92 and an average of 0.83. Community hospital wards operating at the highest cost efficiency
were distinguished (although were not identified in our study because of anonymised records), which is
useful to facilitate ranking and learning across the sector. The analysis suggests that, on average, if all
community hospital wards were operating in line with the highest cost efficiency, savings of 17% (or £47M
per year) could be achieved for our sample of 101 community hospitals. Potential efficiency in community
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hospitals in the UK is comparable with those from the NHS acute hospital sector. Significant economies
of community hospital size were found (this result is consistent across all the models estimated), implying
that a 1% rise in output is associated, on average across the sample, with a 0.85% increase in costs.

National survey (study 2)
We posted the survey instrument to matrons/ward managers in 423 UK community hospitals. Despite
careful design that included piloting and modifications, the response rate was poor (4.1%, n = 24). Thus,
we were unable to recalculate community hospital cost efficiencies for a larger sample as planned;
therefore, our cost-efficiency estimates relate only to the sample of 101 community hospital wards in the
NHS Benchmarking Network data set.

Research objective 2: to identify the characteristics of community hospital inpatient care
for older people that optimise performance
Cost efficiency study (study 1)
Four inter-related factors were identified that were statistically significantly associated with community
hospital ward performance: number of occupied bed-days (this is derived from lengths of stay and number
of admissions), bed occupancy rate, the nursing staff skill mix and ward staffing levels. From a practical
point of view, these factors are all potentially modifiable by ward staff and hospital managers. There is,
therefore, much that might be done at ward level to optimise efficiency.

Comparative case studies (study 3)
Ward staff (n = 25), senior and middle manager (n = 18) interviews and patient case studies (n = 16) were
conducted, and 226 hours of ward observations obtained. The three hospitals varied in their degree of
autonomy, in staffing and in operating systems. They converged in that their main function was to support
discharges from the associated acute trust (‘step-down’ care). Quality aspects of rehabilitation were
described: interdisciplinary working including collaboration in routine practices and effective interprofessional
communication, meaningful engagement of patients and families, and managing care transitions. Recovery
trajectories, which affected episode length, were identified. Features of practice that required further
development were drawn out, including investment in training and support to provide appropriate and
effective care to patients with multiple and complex needs.

Research objective 3: to develop a web-based interactive toolkit to support operational
changes to optimise performance) (study 4)
The toolkit was launched for discussion and feedback at a community hospital association annual
conference in June 2017 in the format of an interactive workshop. Delegates’ suggestions for further
modification were recorded and incorporated into the final version.
The toolkit comprises three key components:
1. an efficiency calculator (based on the results of study 1)
2. a scenario calculator (to model the effects of changes to key parameters)
3. the case vignettes (study 3).
The toolkit is now available at http://mocha.nhsbenchmarking.nhs.uk/ (accessed 9 September 2019).

Research objectives 4 (to investigate the impact of community hospital care for older
people on secondary care use; study 5) and 5 [to investigate if there is an association
between the configuration of intermediate-care services (i.e. community hospital wards,
home-based rehabilitation, care home rehabilitation and reablement services) and
reduction in secondary care bed utilisation; study 5]
Our main finding was that the crisis response team type of intermediate care had a statistically significant
negative association with the emergency admission indicator. Thus, as crisis response team activity increased,
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there was an associated decrease in emergency admissions with a length of stay of < 24 hours for people aged
≥ 75 years. None of the other types of intermediate-care activity was associated with a reduction in emergency
admissions. Thus, for bed-based (a term that includes community hospitals) and home-based intermediate
care, and reablement services, no statistical link to admission avoidance was found in our analyses.

Limitations
Our econometric analyses were based on cross-sectional data sets that may lose validity within a changing
NHS. We were also limited by missing data so that only 101 out of the 158 community hospitals available
to us in the NHS Benchmarking Network community hospital data set could be included in the analyses.
We do not know the reason for the missing data and have assumed it to be missing at random for the
purposes of our work. The low response rate to our national survey means that we cannot extrapolate
reliably from our sample of 101 community hospital wards to present estimates for potential savings for
the national stock of community hospitals in England or in the UK. Similarly, the study to investigate the
effect of different types of intermediate care on emergency admissions to secondary care was limited by
the modest number of Clinical Commissioning Groups (between 41 and 54) in the data set, and because
we were able to investigate only one indicator of acute hospital admissions for older people.

Conclusions
The results suggest that efficiency of community hospital wards in the NHS is comparable with that of the
NHS acute sector. Furthermore, the results also suggest that there are modifiable performance factors that
might reasonably lead to potential efficiency savings that might be augmented further by economies of scale.
We also present the first evidence to confirm the admission avoidance function of the intermediate-care
service model of crisis response teams. This finding did not extend to the current use of community hospitals,
which are currently more frequently used as step-down facilities.
Findings from the case studies showed how collaboration and interprofessional working and knowledgesharing drove goal-planning and actions, informed by engagement of patients and family members. These
mechanisms and practices established a framework for ongoing progress review and identifying the
support necessary to facilitate ‘safe’ discharge. Thus, discharge-planning was both an end point in the
hospital episode and a critical juncture in the patient journey. Findings also show how intravariation in
length of inpatient stay reflects the complexity of patient need and associated recovery trajectories and
reinforces the significance of a system approach to understanding community hospitals.

Research implications
l

l
l

l

Future research should be based, when possible, on panel data sets that follow key variables over time.
This would allow increased analytic power and should be possible given that the National Audit of
Intermediate Care is now in its seventh iteration and that the Atlas of Variation is regularly updated.
Future national surveys of community hospitals should include our four key variables so that cost efficiency
can be calculated as a new summary outcome for community hospital ward performance.
A programme of development work could be initiated to examine the extent to which community
hospital wards are able to optimise their efficiency and quality using the published toolkit. This might
include new training programmes for staff working in this sector that take account of the increased
complexity of patients.
Community hospitals tend to be considered in isolation. More whole-system analyses should be carried
out, possibly using other national ‘Maps’ available in the Atlas of Variation, to investigate further the
impact of community hospital activity on secondary care utilisation. Our preliminary econometric
analyses suggest that this is methodologically feasible.
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l

l

At care delivery level, there is need for in-depth research into the relationship between patient profile,
mechanisms and practices for delivering rehabilitation, patient recovery trajectories and
destination outcomes.
There is need for the development of a more granular understanding of intermediate-care service use
and their combinations to better understand how to optimise outcomes for patients with
particular characteristics.

Funding
This project was funded by the National Institute for Health Research (NIHR) Health Services and Delivery
Research programme and will be published in full in Health Services and Delivery Research; Vol. 8, No. 1.
See the NIHR Journals Library website for further project information.

vi
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Services and Delivery Research
ISSN 2050-4349 (Print)
ISSN 2050-4357 (Online)
This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: journals.library@nihr.ac.uk
The full HS&DR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hsdr. Print-on-demand copies can be purchased from
the report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Services and Delivery Research journal
Reports are published in Health Services and Delivery Research (HS&DR) if (1) they have resulted from work for the HS&DR programme,
and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

HS&DR programme
The HS&DR programme funds research to produce evidence to impact on the quality, accessibility and organisation of health and social care
services. This includes evaluations of how the NHS and social care might improve delivery of services.
For more information about the HS&DR programme please visit the website at https://www.nihr.ac.uk/explore-nihr/funding-programmes/
health-services-and-delivery-research.htm

This report
The research reported in this issue of the journal was funded by the HS&DR programme or one of its preceding programmes as project
number 12/177/04. The contractual start date was in July 2014. The final report began editorial review in November 2018 and was accepted
for publication in July 2019. The authors have been wholly responsible for all data collection, analysis and interpretation, and for writing up
their work. The HS&DR editors and production house have tried to ensure the accuracy of the authors’ report and would like to thank the
reviewers for their constructive comments on the final report document. However, they do not accept liability for damages or losses arising
from material published in this report.
This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed
by authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HS&DR
programme or the Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions
expressed by the interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR,
NETSCC, the HS&DR programme or the Department of Health and Social Care.
© Queen’s Printer and Controller of HMSO 2020. This work was produced by Young et al. under the terms of a commissioning
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation,
Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.
Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).

NIHR Journals Library Editor-in-Chief
Professor Ken Stein Professor of Public Health, University of Exeter Medical School, UK

NIHR Journals Library Editors
Professor John Powell Chair of HTA and EME Editorial Board and Editor-in-Chief of HTA and EME journals.
Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK, and Senior Clinical Researcher,
Nuffield Department of Primary Care Health Sciences, University of Oxford, UK
Professor Andrée Le May Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals) and
Editor-in-Chief of HS&DR, PGfAR, PHR journals
Professor Matthias Beck Professor of Management, Cork University Business School, Department of Management
and Marketing, University College Cork, Ireland
Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK
Dr Eugenia Cronin Senior Scientific Advisor, Wessex Institute, UK
Dr Peter Davidson Consultant Advisor, Wessex Institute, University of Southampton, UK
Ms Tara Lamont Director, NIHR Dissemination Centre, UK
Dr Catriona McDaid Senior Research Fellow, York Trials Unit, Department of Health Sciences,
University of York, UK
Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK
Professor Geoffrey Meads Professor of Wellbeing Research, University of Winchester, UK
Professor John Norrie Chair in Medical Statistics, University of Edinburgh, UK
Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine,
University of Southampton, UK
Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK
Professor Jonathan Ross Professor of Sexual Health and HIV, University Hospital Birmingham, UK
Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine,
Swansea University, UK
Professor Ken Stein Professor of Public Health, University of Exeter Medical School, UK
Professor Jim Thornton Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,
University of Nottingham, UK
Professor Martin Underwood Warwick Clinical Trials Unit, Warwick Medical School, University of Warwick, UK
Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors
Editorial contact: journals.library@nihr.ac.uk

