
Journals Library

DOI 10.3310/hsdr08090

Use of community treatment orders and 
their outcomes: an observational study 
Scott Weich, Craig Duncan, Liz Twigg, Orla McBride, Helen Parsons,  
Graham Moon, Alastair Canaway, Jason Madan, David Crepaz-Keay,  
Patrick Keown, Swaran Singh and Kamaldeep Bhui

Health Services and Delivery Research
Volume 8 • Issue 9 • February 2020

ISSN 2050-4349





Use of community treatment orders and their
outcomes: an observational study

Scott Weich ,1,2* Craig Duncan ,3 Liz Twigg ,3

Orla McBride ,4 Helen Parsons ,2 Graham Moon ,5

Alastair Canaway ,2 Jason Madan ,2

David Crepaz-Keay ,6 Patrick Keown ,7 Swaran Singh 2

and Kamaldeep Bhui 8

1School of Health and Related Research, University of Sheffield, Sheffield, UK
2Warwick Medical School, University of Warwick, Coventry, UK
3Department of Geography, University of Portsmouth, Portsmouth, UK
4School of Psychology, Ulster University, Londonderry, UK
5School of Geography and Environmental Science, University of Southampton,
Southampton, UK

6Mental Health Foundation, London, UK
7Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, UK
8Centre for Psychiatry, Barts and The London School of Medicine and Dentistry,
Queen Mary University of London, London, UK

*Corresponding author

Declared competing interests of authors: Scott Weich reports grants from the National Institute for
Health Research (NIHR) Health Services and Delivery Research (HSDR) programme during the conduct
of the study and reports that he is employed by Sheffield University, which receives grant funding from
NIHR. He also reports other from NIHR Health Technology Assessment (HTA) outside the submitted
work (i.e. membership of the HTA Clinical Evaluation and Trials Board and has been reimbursed for
expenses only). Helen Parsons reports grants from NIHR during the conduct of the study. Graham Moon
reports grants from NIHR and grants from Economic and Social Research Council during the conduct
of the study. Patrick Keown reports grants from the NIHR HSDR programme during the conduct of
the study and is a full-time NHS consultant working with patients who are detained under the Mental
Health Act (Great Britain. Mental Health Act. London: The Stationery Office; 2007), including patients
subject to community treatment orders.

Published February 2020
DOI: 10.3310/hsdr08090

This report should be referenced as follows:

Weich S, Duncan C, Twigg L, McBride O, Parsons H, Moon G, et al. Use of community

treatment orders and their outcomes: an observational study. Health Serv Deliv Res 2020;8(9).

http://orcid.org/0000-0002-7552-7697
http://orcid.org/0000-0003-0687-5783
http://orcid.org/0000-0003-0861-5248
http://orcid.org/0000-0003-3399-9466
http://orcid.org/0000-0002-2765-3728
http://orcid.org/0000-0002-7256-8397
http://orcid.org/0000-0002-4270-6808
http://orcid.org/0000-0003-4316-1480
http://orcid.org/0000-0003-3845-4721
http://orcid.org/0000-0003-4727-5880
http://orcid.org/0000-0003-3454-2089
http://orcid.org/0000-0002-9205-2144




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 14/52/40. The contractual start date was in March 2016. The final report began editorial review in November 2018
and was accepted for publication in September 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 Weich 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).

https://www.nihr.ac.uk/explore-nihr/funding-programmes/health-services-and-delivery-research.htm
https://www.nihr.ac.uk/explore-nihr/funding-programmes/health-services-and-delivery-research.htm


Editor-in-Chief of Health Services and Delivery Research and NIHR Journals Library

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 

Professor Andrée Le May

Professor Matthias Beck

Dr Tessa Crilly

Dr Eugenia Cronin Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson

Ms Tara Lamont

Dr Catriona McDaid

Professor William McGuire

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

Dr Rob Riemsma

Professor Helen Roberts

Professor Jonathan Ross

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 Martin Underwood

Please visit the website for a list of editors: 

Editorial contact:  

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



Abstract

Use of community treatment orders and their outcomes:
an observational study
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Background: Community treatment orders are widely used in England. It is unclear whether their use
varies between patients, places and services, or if they are associated with better patient outcomes.

Objectives: To examine variation in the use of community treatment orders and their associations with
patient outcomes and health-care costs.

Design: Secondary analysis using multilevel statistical modelling.

Setting: England, including 61 NHS mental health provider trusts.

Participants: A total of 69,832 patients eligible to be subject to a community treatment order.

Main outcome measures: Use of community treatment orders and time subject to community
treatment order; re-admission and total time in hospital after the start of a community treatment
order; and mortality.

Data sources: The primary data source was the Mental Health Services Data Set. Mental Health Services
Data Set data were linked to mortality records and local area deprivation statistics for England.

Results: There was significant variation in community treatment order use between patients, provider
trusts and local areas. Most variation arose from substantially different practice in a small number of
providers. Community treatment order patients were more likely to be in the ‘severe psychotic’ care
cluster grouping, male or black. There was also significant variation between service providers and local
areas in the time patients remained on community treatment orders. Although slightly more community
treatment order patients were re-admitted than non-community treatment order patients during the
study period (36.9% vs. 35.6%), there was no significant difference in time to first re-admission (around
32 months on average for both). There was some evidence that the rate of re-admission differed
between community treatment order and non-community treatment order patients according to care

DOI: 10.3310/hsdr08090 Health Services and Delivery Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Weich 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.

v

http://orcid.org/0000-0002-7552-7697
http://orcid.org/0000-0003-0687-5783
http://orcid.org/0000-0003-0861-5248
http://orcid.org/0000-0003-3399-9466
http://orcid.org/0000-0002-2765-3728
http://orcid.org/0000-0002-7256-8397
http://orcid.org/0000-0002-4270-6808
http://orcid.org/0000-0003-4316-1480
http://orcid.org/0000-0003-3845-4721
http://orcid.org/0000-0003-4727-5880
http://orcid.org/0000-0003-3454-2089
http://orcid.org/0000-0002-9205-2144


cluster grouping. Community treatment order patients spent 7.5 days longer, on average, in admission
than non-community treatment order patients over the study period. This difference remained when
other patient and local area characteristics were taken into account. There was no evidence of
significant variation between service providers in the effect of community treatment order on total
time in admission. Community treatment order patients were less likely to die than non-community
treatment order patients, after taking account of other patient and local area characteristics (odds
ratio 0.69, 95% credible interval 0.60 to 0.81).

Limitations: Confounding by indication and potential bias arising from missing data within the Mental
Health Services Data Set. Data quality issues precluded inclusion of patients who were subject to
community treatment orders more than once.

Conclusions: Community treatment order use varied between patients, provider trusts and local areas.
Community treatment order use was not associated with shorter time to re-admission or reduced time
in hospital to a statistically significant degree.We found no evidence that the effectiveness of community
treatment orders varied to a significant degree between provider trusts, nor that community treatment
orders were associated with reduced mental health treatment costs. Our findings support the view that
community treatment orders in England are not effective in reducing future admissions or time spent in
hospital. We provide preliminary evidence of an association between community treatment order use
and reduced rate of death.

Future work: These findings need to be replicated among patients who are subject to community
treatment order more than once. The association between community treatment order use and
reduced mortality requires further investigation.

Study registration: The study was approved by the University of Warwick’s Biomedical and Scientific
Research Ethics Committee (REGO-2015-1623).

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. 9. See the NIHR Journals Library website for further project information.
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Plain English summary

Community treatment orders were introduced in England in 2008. They allow patients detained in
hospital for treatment of serious mental disorders to receive treatment in the community rather

than in hospital. It was hoped that they would reduce the rate at which some patients returned
to hospital.

Community treatment orders are used more than was expected and their use varies between patients
and the areas in which they live and receive care. There is no clear evidence, however, that they are
beneficial for patients, by reducing either the rate of re-admission or the time that they spend in hospital.
The financial cost of community treatment orders is also unknown.

We used information on community treatment orders and hospital admissions among almost 70,000
patients, together with information from the national death registration system. We looked at how the
use of community treatment orders varied between patients, areas and services. We also compared the
time before re-admission to hospital, total time in hospital, and the rate of death among patients who
had and had not been placed on community treatment orders.

Patients who were male, black or with a history of psychotic illness were more likely to be on community
treatment orders, as were patients in some places, independent of personal characteristics.When we
compared patients who were on community treatment orders with those who were not, we found no
significant differences in rates of re-admission, or the time it took until first re-admission.We did find that
community treatment order patients spent longer in hospital overall. This meant that their treatment
costs were slightly higher.We also found that community treatment order patients were around 30% less
likely to die than non-community treatment order patients, after taking account of their characteristics.

Community treatment orders in England do not appear to be effective in reducing future admissions or
time spent in hospital, and do not reduce treatment costs. They may, however, reduce risk of death.
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Scientific summary

Background

Community treatment orders were introduced to the Mental Health Act (2007) (Great Britain. Mental
Health Act. London: The Stationery Office; 2007) in England in November 2008. They allow patients
with serious mental disorders who are detained in hospital on treatment orders to continue treatment
in the community under specific conditions. The community treatment order states these conditions
and gives the nominated responsible clinician the power to recall the patient to hospital in the event
of their breach. Community treatment orders have been used more extensively than expected and
evidence suggests that their use varies between patients, places and mental health services.

There were two motivations for introducing community treatment orders in England: to provide
treatment in the least restrictive setting, consistent with the Human Rights Act (1988) (Great Britain.
The Human Rights Act. London: The Stationery Office; 1988), and to reduce ‘revolving door’ admissions
associated with non-compliance with care among a small group of patients. Community treatment
orders tend to be applied most commonly at the end of an admission, following remission, to optimise
treatment adherence in those likely to disengage from care.

Community treatment orders have been adopted in > 75 other jurisdictions around the world, taking
different forms in different places. In some places they are initiated by courts, whereas elsewhere, as in
England, they remain a matter for health-care providers. Despite widespread use, community treatment
orders remain controversial. Although popular with many clinicians and carers, patients often view them
as coercive and the results of outcome studies are mixed. Although some observational studies have
reported significant benefits in terms of reduced time in hospital, randomised controlled trials, of which
there have been three globally, have failed to demonstrate evidence of clinical effectiveness. Given the
ethical challenges associated with randomisation in the context of community treatment orders, it is
unlikely that further trials will be commissioned. Randomised controlled trials are also limited by the cost
of follow-up beyond the short term.

Objectives

The four aims of the study were to:

l examine variation in the use of community treatment orders between patients, local areas and
service providers

l estimate associations between the use of community treatment orders and key patient outcomes
l explore variation in these associations between patients, places and service providers
l estimate the health-care costs associated with community treatment orders.

Our first objective was to use multilevel statistical approaches to estimate (1) the extent of variation in
the use of community treatment orders in England; (2) the length of time that eligible patients were
subject to community treatment orders; and (3) to assess the extent to which this variation was
explained by patient- and area-level characteristics. The second objective was to use the same types
of model to compare eligible patients who had been placed on a community treatment order with
those who had not on three outcomes: (1) time to first re-admission to hospital (defined as a further
admission to a mental illness bed, including for the purposes of community treatment order recall),
(2) total time spent in hospital, and (3) mortality (from any cause, at any time during the follow-up
period and in any setting) after being placed on a community treatment order. The third objective was
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to extend our models to assess variation in associations between community treatment order use and
patient outcomes between service providers. The final objective was to estimate health-care costs
associated with the use of community treatment orders based on differences in patient outcomes
between those who had and had not been placed on a community treatment order following an
episode of compulsory hospital treatment.

Methods

Design, setting and data source
This was an observational, secondary study based on analysis of 4 years of data from the Mental Health
Services Data Set, the mandatory data return for all providers of NHS-funded specialist mental health
services in England. The setting was England and the data set included 69,832 patients who were eligible
to be placed on a community treatment order at the time of discharge from hospital after being subject to
a compulsory Mental Health Act (2007) (Great Britain.Mental Health Act. London: The Stationery Office;
2007) treatment order between 1 April 2011 and 31 March 2015.

Variation in use and outcomes of community treatment orders were considered at three levels: between
patients, between local areas where they lived and between mental health services. Middle-layer super
output areas, small areas designed for the estimation and dissemination of national census data [URL:
www.ons.gov.uk/methodology/geography/ukgeographies/censusgeography (accessed December 2019)],
were used to operationalise the local area in which patients lived. Mental health services were delivered
to patients by provider trusts; only those operated by the NHS were considered.

Use of community treatment orders was described according to whether or not eligible patients had
ever been subject to a community treatment order during the study period. We modelled the amount
of time that patients had been subject to community treatment orders over the 4 years. Three outcomes
associated with community treatment order use were considered: time to first re-admission, total time
in admission and mortality. Outcomes were assessed for a subsample of patients subject to a single
community treatment order episode (with a validated start date) during the study period (n = 6329),
and a temporally matched sample of patients who were eligible but had not been subject to a community
treatment order (n = 16,842). The final research aim was achieved through comparison of treatment costs
between these two groups (and specifically the costs associated with subsequent inpatient care) over the
study period.

Mortality data were obtained from the Office for National Statistics national death registration system
[URL: www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/methodologies/
userguidetomortalitystatisticsjuly2017 (accessed December 2019)]. Data on explanatory variables
characterising patient and local area levels were obtained from the Mental Health Services Data Set and
through linkage to the Department of Communities and Local Government Index of Multiple Deprivation.
Four key patient characteristics were considered: gender, age, ethnicity and Payment by Results Care
Cluster (a proxy for diagnosis and illness severity). Local area characteristics were considered using the
Index of Multiple Deprivation score at middle-layer super output areas level. Owing to time constraints
and the findings from previous research, we did not include covariates at service provider (trust) level.

Analysis
Analyses of community treatment order use were based on the full study sample and began with ‘null’
models in which total variance was estimated without explanatory variables. Explanatory variables
were then entered into models to estimate their associations with community treatment order use,
and to establish the degree of variation that remained at each level.
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Analysis of associations between community treatment order use and patient outcome were based on
a subsample of community treatment order patients and a matched control group of non-community
treatment order patients. The treatment group consisted of patients who had been subject to a single
community treatment order episode that started and finished during the study period. Each of these
patients on community treatment orders was matched with three patients who were eligible for
community treatment order and who were discharged at approximately the same time (± 42 days) but
not placed on community treatment orders (controls).

Estimates of associations between the use of community treatment orders and patient outcomes were
derived from multilevel models, adjusted for the same covariates as in analyses of community treatment
order use (i.e. gender, age, ethnicity, care cluster group and local area deprivation). However, the modelling
strategy was slightly different. First, an additional covariate was included indicating patients’ treatment
status, (i.e. community treatment order or non-community treatment order). Second, base models were
estimated that included only treatment status. This allowed us to estimate the effect of community
treatment order use on patient outcomes before and after adjusting for covariates. Random-effects
models were also estimated in which treatment status effect was allowed to vary across provider trusts
through inclusion of extra variance and co-variance terms at provider trust level. For analyses of time
subject to community treatment order and total time in admission, models included an offset variable to
account for varying amounts of time (in days) patients were ‘at risk’ of the outcome. Estimates from these
models, therefore, constitute daily rates rather than numbers of days, and are reported as rate ratios.

Health-care costs associated with community treatment order use were examined by comparing costs
for community treatment order and non-community treatment order patients based on the modelled
estimates of total time in admission in the matched subsample. Costs were calculated over a 1-year
period in conjunction with 95% confidence intervals. We measured health-care resource used by both
groups and attached unit costs to calculate total cost before assessing difference in costs between the
two groups. We obtained expert advice to assist in estimating costs associated with additional burden
of care and administration associated with community treatment orders.

User involvement

Two groups of experts were consulted in the course of the study: people who either had been on
community treatment orders or had provided informal care (as a family member or friend) to someone
who had, and an expert group of professionals (clinicians, service managers and other health and social
care professionals) involved in the delivery of mental health services.

Results

Most variation in community treatment order use was observed between patients. There was, however,
statistically significant independent (covariate adjusted) variation between provider trusts and local
areas. Although most of the between-provider trust variation appeared to arise from substantially
different practice in a small number of trusts, this remained statistically significant even after removing
the two most obvious outliers.

Significant variation in community treatment order use between provider trusts (median odds ratio
3.21, 95% credible interval 2.61 to 4.10) and local areas (median odds ratio 1.68, 95% credible interval
1.62 to 1.75) remained after taking account of patient-level covariates, including age, ethnicity and
care cluster. The most significant individual-level association was with care cluster; those in the ‘less
severe psychotic’ group were more than one and a half times more likely (odds ratio 1.61, 95% credible
interval 1.47 to 1.77) and those in the ‘severe psychotic’ group almost four times more likely (odds
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ratio 3.76, 95% credible interval 3.45 to 4.11) than non-psychotic patients to have been on a community
treatment order. Women were much less likely, and black patients more likely, to have been subject to
a community treatment order than men and white patients, respectively.

We found statistically significant variation between provider trusts (median odds ratio 1.25, 95% confidence
interval 1.20 to 1.30) and between local areas (median odds ratio 1.43, 95% confidence interval 1.41 to 1.45)
in the time patients were subject to community treatment orders. The most significant association with
time subject to a community treatment order was for care cluster, with patients in the ‘severe psychotic’
group having the highest daily rate of being subject to a community treatment order.

Although slightly more community treatment order patients were readmitted than non-community
treatment order patients (36.9% compared with 35.6%), there was no significant difference in time to
first re-admission between community treatment order and non-community treatment order patients.
For both groups, the first re-admission occurred, on average, around 32 months after being placed on
community treatment order. Rate of re-admission was significantly higher for community treatment
order patients in the cognitive impairment care cluster group compared with non-community treatment
order patients in the same group.Women had a slightly higher rate of re-admission than men and Asian
patients had a lower rate than white patients. There was no significant association with age or local area
deprivation. There was significant variation between both provider trusts (median odds ratio 1.18,
95% credible interval 1.14 to 1.24) and middle-layer super output areas (median odds ratio 1.21,
95% credible interval 1.05 to 1.30) in the rate of re-admission after taking account of patient- and local
area-level characteristics.

Community treatment order patients spent 7.5 days longer, on average, in admission than non-community
treatment order patients over the course of the study. This difference remained after other patient and
local area characteristics were taken into account and was reflected in community treatment order
patients having a significantly higher daily rate of admission than non-community treatment order patients
after taking account of these characteristics (rate ratio 1.20, 95% confidence interval 1.10 to 1.30). The
effect of being on a community treatment order on the daily rate of admission did not differ by care cluster.
The daily rate of admission was lower for Asian patients and for patients in the less severe psychosis or
cognitive impairment care cluster code groups. There was no significant patterning in the daily rate of
admission on the basis of age, gender or local area deprivation. There was significant variation between
provider trusts in the daily rate of admission (median rate ratio 1.24, 95% confidence interval 1.15 to 1.31).
This variation could not be accounted for by patient- and local area-level characteristics.

Community treatment order patients were less likely to die than non-community treatment order
patients, both before (odds ratio 0.37, 95% credible interval 0.32 to 0.43) and after (odds ratio 0.69,
95% credible interval 0.60 to 0.81) taking account of other patient and local area characteristics
including age, gender, ethnicity and care cluster group. There was a clear association between the
likelihood of death and age. There was also a higher likelihood of death among patients with cognitive
impairment. Women, however, had a lower likelihood of death than men, as did patients in all the main
ethnic minority groups compared with white patients. The effect of being on a community treatment
order on the likelihood of death did not differ according to a patient’s care cluster group. There was
no clear patterning in the association with local area deprivation. There was some variation between
both provider trusts and local areas in mortality, although this was much reduced after taking account
of patient- and local area-level characteristics.

There was no evidence of significant variation between provider trusts in the effect of treatment
status on total time in admission.

Health-care costs associated with inpatient admission over a 1-year period were greater for community
treatment order patients (£10,941.53, 95% confidence interval £10,876.14 to £11,006.93) than for
non-community treatment order patients (£8272.51, 95% confidence interval £8233.53 to £8311.48).
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Conclusions

Among a nationally representative sample of almost 70,000 patients in England who were eligible to
be subject to community treatment orders over a 4-year period, we found that community treatment
order use varied to a significant degree between patients, provider trusts and local areas. Community
treatment order use was not associated to a statistically significant degree with shorter time to
re-admission or reduced time in hospital. Although admission rates and length of stay varied between
provider trusts, we found no evidence of variation between services in the effectiveness of community
treatment orders. Likewise, community treatment order use was not associated with reduced mental
health treatment costs. Our findings are consistent with the results of the Oxford Community
Treatment Order Evaluation Trial (OCTET) trial [Burns T, Rugkåsa J, Molodynski A, Dawson J, Yeeles K,
Vazquez-Montes M, et al. Community treatment orders for patients with psychosis (OCTET): a randomised
controlled trial. Lancet 2013;381:1627–33] and support the view that the use of community treatment
orders in England is not effective in reducing future admissions or time spent in hospital. We provide
preliminary but compelling evidence of an association between community treatment order use and
reduced mortality.

Recommendations for further research

These findings need to be replicated among patients who are subject to a community treatment order
more than once, as benefits may perhaps accrue later, following the first re-admission to hospital. The
association between community treatment order use and reduced mortality needs further and urgent
investigation and replication over a longer period of time among all patients subject to community
treatment orders, and to allow subgroup analysis by cause of death and care cluster. Further mixed-
methods investigation is needed to explore the extreme variation in practice in the use of community
treatment orders between provider trusts, and in particular where almost all eligible patients are
subject to these orders (often for short periods). Additional subgroup analyses are required to explore
the potential benefits of community treatment orders in non-psychotic care clusters.

Study registration

The study was approved by the University of Warwick’s Biomedical and Scientific Research Ethics
Committee (REGO-2015-1623).

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. 9. See the NIHR Journals Library website for further project information.

DOI: 10.3310/hsdr08090 Health Services and Delivery Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Weich 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.

xxiii





Chapter 1 Introduction

Community treatment orders: a global phenomenon

As a result of deinstitutionalisation of mental health care in many parts of the world, services for people
with serious mental disorders have moved from hospital to community settings. This has resulted in legal
frameworks allowing for compulsory outpatient treatment. Originating in North America and Australia,
and now present in > 75 jurisdictions, these frameworks take different forms in different places. This is
highlighted by their different names that include ‘involuntary outpatient commitment’, ‘assisted outpatient
treatment’, ‘supervised discharge’, ‘compulsory community treatment’ and ‘compulsory ambulatory
treatment’.1 In England, the name used most commonly is ‘community treatment order’ (CTO) and this
term is used throughout the rest of this report. In some places, CTOs are initiated only by courts, whereas
elsewhere (as in England), they remain a matter exclusively for health and social care providers, albeit
within a framework prescribed by statute and subject to legal review. There are also differences between
countries in the organisation and funding of mental health services, including separation of inpatient from
community mental health teams (MHTs) and variations in the nature and availability of care for people
with serious mental disorders. Making general statements about CTOs is, therefore, problematic.

A common literature has, nevertheless, developed, aiming to establish the appropriateness and, particularly,
the effectiveness of CTOs.2–7 This literature emphasises that, although being widely used, CTOs remain
controversial. In part, this is because patients and carers often, although not always, see them as
coercive and mainly concerned with medication adherence.8–11 Unsurprisingly, this has raised fears that
they damage therapeutic relationships.12,13 Such concern has come to particular prominence in recent
years with the advent of the United Nations Convention on the Rights of Persons with Disabilities.14,15

This disquiet around coercion has been heightened by conflicting research evidence about the effectiveness
of CTOs.16 Although some studies have found positive outcomes for patients, others have not. In response,
clinicians, researchers and government bodies have called for its use to be reconsidered.17,18 Obviously, such
calls also have resonance in the light of ever increasing demands for financial efficiency in health service
delivery. There is, therefore, a clear need for new research on CTOs.19

Community treatment orders in England

In England, CTOs were initiated through provision in the Mental Health Act (MHA) (2007)20 for
patients detained in hospital to continue treatment in the community following discharge, under
specific conditions. Under Section 20A of the MHA (2007),20 such patients may subsequently be
recalled to hospital for assessment and, if appropriate, detained for further treatment. The CTO states
the conditions that the patient is required to meet once discharged from hospital. CTOs were first
introduced in England in November 2008.

To be eligible for a CTO, a patient must be detained in hospital under the MHA on a Section that
allows for compulsory treatment. The most common inpatient treatment orders are Sections 3 and
37, the former being a civil order and the latter a forensic, court-imposed equivalent for mentally
ill offenders. At CTO initiation (the point of discharge from inpatient care) there are two mandatory
conditions, namely that the person subject to a CTO makes themselves available for assessment for
its renewal and that (where necessary) they are seen by an approved second opinion appointed doctor
(SOAD) for the purposes of assessing the proposed treatment plan should the patient lack capacity
in respect of their treatment. Discretionary conditions can also be specified, which most often include
treatment (i.e. medication) adherence and engagement with services (e.g. attending appointments with
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professionals). CTOs do not permit compulsory (i.e. forcible) treatment in the community,21 but those
who default from these conditions may, as already stated, be recalled to hospital for assessment by the
responsible clinician if there are grounds to suspect deterioration in their mental health and/or risk to
the patient or others. Where this assessment indicates the need for further treatment, the CTO is
revoked, and the original hospital treatment order applies.

There were two specific motivations for introducing CTOs in England:2 to reduce ‘revolving door’
admissions associated with non-adherence with care by a small group of patients, and to allow
treatment in the least restrictive setting, in accordance with the Human Rights Act (1988).22 Although
it was originally envisaged that around 10% of eligible patients would be placed on CTOs in England,
the figure is currently closer to 30%.23 As more CTOs have tended to be issued than are ended each
year, the number of patients who are subject to CTOs has increased over time. In 2016–17, the latest
year for which data are available, almost 5000 new CTOs were issued (and perhaps more, given
potential under-reporting),24 compared with 4361 in 2015–16.25

These trends should be seen in the context of increasing numbers of compulsory hospital admissions
in England over the past two decades or longer. There were 63,622 compulsory civil admissions to
hospital (i.e. excluding forensic orders via the criminal justice system) under the MHA in England in
2015–16 (the last year before reporting processes changed).24 This represented an increase of 47% in
the decade since 2005–6, and an 8% increase on the previous year.25

Community treatment orders: previous research

Patterns of use
Unlike compulsory inpatient admission, there has been relatively little research on patterns of use for
CTOs. In England, routine administrative data sources suggest that the use varies between demographic
groups: for example, in 2016–17 rates of CTO use for males (11.4 per 100,000 population) were almost
twice the rate for females (6.6 per 100,000 population), and the rate for black and black British people
(60.1 per 100,000 population) was almost nine times the rate for those of white people (6.8 per 100,000
population).24 Strong patterning on the basis of ethnic characteristics has also recently been found in
Western Australia.26 Few studies have, however, moved beyond the univariate demographic profiles given
in routine statistics or considered how these relate to other patient characteristics, such as clinical need.
One recent exception in terms of the latter is work in Victoria, Australia, where CTO patients were found
to have greater clinical need on the basis of Health of the Nation Outcome Scales (HoNOS).27

Routine administrative data also suggest that significant spatial variation in CTO use, either between
geographical areas and/or service providers. The former is perhaps seen most clearly at a national scale
with Australia, New Zealand and some parts of the USA having much higher rates (40–60 per 100,000
of the population) than Canada and New York (around 2 per 100,000 population),28 with England being
low to moderate at about 10 per 100,000.29 There are, however, variations within national jurisdictions,
as Australian data emphasises, with estimated rates of CTO use varying between 30 per 100,000 in
Tasmania to almost 100 per 100,000 in Victoria.30 In England, routine statistics suggest significant
differences between service providers,25 a point emphasised by recent research exploring these data.29,31

Again, however, little attempt has been made to relate spatial variations in CTO use to patient demographic
or clinical characteristics, or, indeed, to the characteristics of the areas or service providers themselves.

Association with patient outcomes
Much of the existing literature on CTOs has focused on associations with patient outcomes. Following the
traditional hierarchy of evidence, the results of the three randomised controlled trials (RCTs) conducted to
date (comprising a total sample of 749 patients) have come to assume special prominence.5
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The first two of these trials were conducted in the late 1990s in the USA: one in New York32 and the
other in North Carolina.33,34 Both of the US trials evaluated court-imposed ‘outpatient commitment’
and both excluded patients with a history of violence. Neither trial reported significant differences
over 12 months in health service or patient-related outcomes, including re-admission to hospital,
compliance with medication or social functioning.5 Results from the North Carolina trial were more
positive, but mostly for a specific patient subgroup: hospital re-admissions and total hospital bed-days
were reduced for psychotic patients on longer-term CTOs (≥ 180 days) who received intensive
community treatments.33 Patients on CTOs also showed a reduced rate of violent behaviour and were
less likely to be victims of crime over 12 months in the North Carolina study.34

A third trial has been conducted more recently based on CTOs in England, the Oxford Community
Treatment Order Evaluation Trial (OCTET), comprising 333 patients followed up over 36 months.14

The original main study arising from this trial found that CTOs did not demonstrate improved
outcomes on re-admission rates and time spent in hospital over 12 months.35 A number of additional
studies arising from the trial have now been published, including two studies based on longer-term
follow-up data and another based on a subgroup analysis.36–38 These found no evidence of benefits
accruing over 36 to 48 months or on a larger number of secondary outcomes, including symptoms,
social functioning, substance misuse and a broad range of social/welfare outcomes. In addition, recent
work based on CTO recalls over time has been used to counter the suggestion that the original study
found negative outcomes because clinicians were not yet familiar enough with CTO regimes for them
to be used effectively.39

The evidence from RCTs has, therefore, demonstrated relatively few benefits for patients. As several
commentators have noted, however, RCTs of CTOs face particular ethical and practical challenges that
limit their utility. In critically appraising the two US trials, Kisely et al.3 highlighted small sample sizes,
the court-imposed nature of compulsory community treatment and the exclusion of patients with a
history of violence.

Although the least prone of the three trials to bias,5 the OCTET trial in England also experienced
several methodological limitations, including the involuntary nature of the control condition, high rates
of non-participation and patients moving between trial arms after randomisation.40–42 To comply with
ethics standards, the control condition involved Section 17 leave, which is itself a form of compulsory
care. In the light of these difficulties, it has been suggested that RCTs may be less suited to evaluating
complex mental health interventions such as CTOs.43

A number of observational studies of CTOs have also been conducted. After excluding uncontrolled
studies, this observational research is characterised by matched cohort designs and before-and-after
studies, with outcomes generally (but not invariably) assessed over 2 years or less. The results of these
studies are more positive overall, with several showing benefits for CTO patients.

Early work in Australia centred on large-scale, population-based data from the states of Victoria and
Western Australia. Although the Victorian work showed some positive effects in terms of reduced
mortality for those receiving CTOs (a 14% reduction in the probability of non-injury related death
and a 24% reduction per day on CTOs for injury related death), findings for key measures such as
re-admissions and length of stay were more mixed.44–46 West Australian work, meanwhile, reported
a reduction in bed-days among those placed on CTOs (19.16 days less per episode of hospitalisation),
as well as reduced mortality.47–49 More recent work from New South Wales has suggested a delay in
rehospitalisation for CTO patients [incidence rate ratio = 1.47, 95% confidence interval (CI) 1.36 to 1.58]50

whereas the latest work from Victoria has found reduced hospital stays [10.4 fewer days per inpatient
episode (INPATEP)], lower rate of mortality (9% less for any cause and 20% less for non-injury) and
marginally better quality-of-life scores.27,51
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In North America, a number of studies have used long-term routine administrative data from the New
York Office of Mental Health. These have shown a reduced likelihood of re-admission plus increased
use of community mental health services for those receiving CTOs, especially when CTOs were
implemented for longer (≥ 6 months).52 Such population studies have also shown more favourable
forensic outcomes in terms of fewer arrests.53 Early work comparing a Canadian province (Nova Scotia)
without CTOs to an Australian state (Western Australia) with CTOs showed reduced inpatient stays in
the latter,54 and more recent Canadian findings based on a province (Quebec) with CTOs suggest that
CTO patients experienced better physical health and reduced mortality.55

By contrast, there has been only one observational study of CTO outcomes in the UK, an uncontrolled
before-and-after study based in Scotland.56 This absence is particularly surprising given the rich source
of administrative data available, as highlighted above in Patterns of use.

Evidence relating to the outcomes of CTOs is, therefore, complex. Discrepant findings may highlight
the importance of local context. Together with evidence of variation in use, such findings suggest
potential differences between people and places in both the operation and the effects of CTOs.

Financial implications

The NHS is operating in an increasingly resource constrained environment. Mental health services
in particular have been stretched thin with 40% of mental health trusts experiencing reductions in
income through 2013–15.57 Consequently, bed occupancy in inpatient facilities is frequently above
recommended levels placing increased strain on community services. When considering the impact of
CTOs on service usage, it is imperative to consider the implications that such changes may have on
scarce resources.

There is scant evidence surrounding the cost implications and cost-effectiveness of CTOs both
internationally and in England. Only the OCTET trial has addressed the question of cost-effectiveness
of CTOs.35 It found no difference in health and social care costs, and no difference in outcomes between
CTO and non-CTO groups. For all participants, the biggest cost driver was mental health hospitalisation
(> 85%). As noted earlier, the findings of this trial are to be treated with caution. Although observational
studies have examined impacts on service use,44–52,54,55 they have not extended their analysis to consider
the implications of changes in service use on cost to health care services. There is little evidence linking
the use of CTOs with NHS spending in England.

Rationale for the current study

CTOs are a well-established, yet controversial, global phenomenon. Significant differences in the
particular legal frameworks through which they have come about makes it difficult to generalise
findings across jurisdictions. There is, therefore, a continuing need for country-specific research.

Review of the broader literature shows two particular lacunae that should drive such efforts. First,
patterns of use are understudied, particularly with regard to the independent contribution of demographic
and clinical characteristics of patients subject to CTOs. Greater consideration also needs to be given to
understanding variations in patterns of use between geographical areas and between service providers,
and the degree to which these are associated with, or modified by, patient characteristics.

Second, undertaking RCTs of CTOs has proven inordinately challenging, and the difficulty of applying
this methodology to such a complex intervention is likely to preclude further efforts. On one level, these
difficulties are technical in nature and relate to the ethical and practical problems associated with
randomising patients with serious mental disorders to experimental intervention. There is the inevitable
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unblinding of participants and clinicians, as well as the impossibility of disentangling the effects of legal
compulsion from the vigilance and intensive level of care associated with CTO implementation.1 RCTs
are not well-suited to the evaluation of complex, multicomponent interventions aimed at changing
patient and/or clinician behaviour within social and community contexts, such as CTOs.

Thus, rather than privileging a method designed to estimate singular ‘average treatment effects’,58 what
is required is an approach to evaluation that is capable of capturing the variation and difference that is
likely to arise when interventions centre on human agency and depend on the contexts in which they
are situated. One way of achieving this is through robust population-based observational studies.
Crucially, in the case of England, there have been no such studies to date.

Aims and objectives of the current study

In light of the above, the present study used routine clinical and administrative data to analyse variations
in the use of CTOs and their association with patient outcomes in England.16,59 Given the ever-increasing
need to ensure health service resources are used effectively, we also modelled the health-care cost
implications of these variations. More specifically, the study used data collected over 4 years from the
Mental Health Services Data Set (MHSDS) to:

l examine variation in the use of CTOs between patients, local areas and service providers
l estimate associations between the use of CTOs and a selection of key patient outcomes
l explore variation in these associations between patients, places and providers, establishing when,

where and for whom CTOs may be effective
l estimate the health-care costs associated with CTOs.
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Chapter 2 Methods

Study overview and design

The study was based on a multilevel secondary analysis of annual, routinely collected, administrative
data from providers of secondary mental health care services in England during 2011–15. These data
were augmented by linkage to an external database recording the deaths of those patients who used
these services based on national death registration.

Ethical and governance approvals
Ethics approval for the study was obtained from Warwick Medical School Biomedical Research Ethics
Committee on 12 August 2015 (reference REGO-2015-1623). The data used in the study contained
confidential patient-level information and the research team were granted access to anonymised data
by the NHS Digital (NHSD) Data Access and Advisory Group. All data analyses took place through
the Secure Research Service (SRS) for accredited researchers provided by the Office for National
Statistics (ONS) at their safe setting in Titchfield. The Economic and Social Research Council (ESRC)’s
Administrative Data Research Network (ADRN) oversaw and facilitated these arrangements.

Data source

The primary data source for this study was the MHSDS, formerly known as the Mental Health and
Learning Disabilities Data Set (MHLDS) and before that as the Mental Health Minimum Data Set
(MHMDS).60 The MHSDS is collated, analysed and owned by NHSD, previously known as the NHS
Health and Social Care Information Centre (HSCIC) and now known as NHS Digital.

Brief overview of the Mental Health Services Data Set
The MHSDS is a mandatory data return for all providers of NHS-funded mental health services. It is
a patient-level, output-based, secondary uses data set that aims to deliver robust, comprehensive,
nationally consistent and comparable person-based information on children, young people and adults
who are in contact with mental health services. It supports a variety of secondary use functions, such
as commissioning, clinical audit, research, service-planning, inspection and regulation, monitoring
government policies and legislation, local and national performance management and benchmarking,
and national reporting and analysis.

The MHSDS provides data on a wide range of secondary and tertiary mental health services, including
those provided in hospitals, outpatient clinics and in the community (where the majority of people in
contact with these services are treated). It brings together key information from adult and children’s
mental health, learning disabilities or autism spectrum disorder, Children and Young People’s Improving
Access to Psychological Therapies programme (CYP-IAPT) and early intervention care pathways that
have been captured on clinical systems as part of patient care.

Although still not problem free, systems for MHSDS data collection, collation and curatorship have
improved dramatically since the data set’s original inception. This has been reflected most recently in
the decision for MHSDS returns to supplant KP90 returns as the official national statistics source for
uses of the MHA.24

The MHSDS is a large and complex data set. This study used annual ‘sensitive’ extracts from MHSDS
for 2011–12, 2012–13, 2013–14 and 2014–15, with the period between 1 April 2011 and 31 March
2015 being referred to, hereafter, as ‘the study period’. Sensitive extracts cover uses of the MHA 1983
and include periods of time when service users were subject to a section of the MHA, on a CTO, or
recalled to hospital while on a CTO.
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Figure 1 provides a schematic representation of the structure of the MHSDS based on one hypothetical
patient’s case history.

As can be seen, annual extracts (downloads to prespecified formats) are structured around care spells
– periods of complete continuous care delivered to patients by a care provider. Care spells consist of
episodes and events. Episodes are elements of care delivered over extended periods of time. Events
are elements of care delivered at specific moments in time. Care spells also have records associated
with them that provide key ‘background’ information about the patient receiving a care spell (e.g.
sociodemographic characteristics, area of residence) as well as details of the organisation providing it.

Every care spell has a unique identifier (ID) that is present on all episodes, events and records relating
to it. Although most patients have only one care spell in any particular year, care spells (and, therefore,
care spell IDs) can extend over > 1 year.

Each patient has a unique person ID that is present on all records, episodes and events relating to
them. Person IDs can, therefore, be used to link records, episodes and events for patients across all
years and all care spells.

Periods of time during which patients are subject to a section of the MHA, admitted to hospital or
placed on a CTO constitute episodes. These episodes formed the main data source for the present
study. Within MHMDS, the first two are referred to as Mental Health Act event (MHAEVENT) and
Hospital Provider Spell (PROVSPELL) episodes. PROVSPELL episodes start at the time a patient is
admitted to hospital and end at the time they are discharged from hospital. Time spent receiving
treatment under a CTO is referred to in these records as supervised community treatment (SCT)
episodes, SCT being the name of the overall legal framework allowing the use of CTOs in England.
For the sake of consistency, we use the name CTO for these episodes in this report (see Figure 1).

MHSDS entry Patient history/time

Start Care spell End

Record
(background

characteristics) Sectioned and
admitted

Discharged
on CTO

Attended day
care (×5)

Episode
(MHAEVENT)

Episode
(PROVSPELL)

Episode
(SCT)a

Event (×5)
(DAYATT)

FIGURE 1 Schematic representation of the structure of the MHSDS based on one hypothetical patient’s case history.
a, Within MHMDS, the acronym ‘SCT’, supervised community treatment, is used to refer to CTO episodes. DAYATT,
number of attendances at day treatment facilities; MHAEVENT, Mental Health Act event episodes; PROVSPELL, Hospital
Provider Spell episodes.
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Since 2011, the dates on which specific care spells start and end, together with the episodes and
events that comprise them, have been included. These dates can, therefore, be used together with the
unique patient ID code to determine the duration and timing of CTO use and hospital admissions for
individual patients.

The patient ID code also facilitates the linkage of MHSDS data with external data sources. In the present
study, this was used to link patient records to the ONS Mortality Database to ascertain patient deaths
during the study period. Access to, and linkage of, these data sets was facilitated by the ESRC’s ADRN.

Defining the study cohort

The study cohort initially consisted of any patient who, at some point during the study period, had been
subject to a section of the MHA (1983) that made them eligible for a CTO on discharge from compulsory
admission to hospital. In MHSDS, this was defined by patients with a MHAEVENT episode with a legal
status classification code that related to one of the following: Section 3, 37, 47, 48 or 45a (all without
‘restrictions’ where applicable). On this basis, the initial study cohort comprised 69,490 patients.

Defining community treatment order status

The initial study cohort was categorised on the basis of CTO status as follows:

l ‘Ever on a CTO’ – patients who had at least one MHAEVENT episode coded with an eligible section
and at least one CTO episode during the study period (n = 15,095).

l ‘Never on a CTO’ – patients who had at least one MHAEVENT episode coded with an eligible
section but no CTO episodes during the study period (n = 54,395).

Separate analysis of CTO episodes revealed an additional 3464 patients who, during the study period,
had at least one CTO episode but no eligible MHAEVENT episodes. As these patients had CTO episodes,
they were included in the ‘ever on a CTO’ group, giving a cohort of 72,954 patients: 18,559 as ‘ever on a
CTO’ and 54,395 as ‘never on a CTO’.

Geographical and spatial identifiers

Records in each annual extract included information about where patients lived and where they received
health care for care spells that were open within that year. Several geographical or spatial levels are
identified in the MHSDS. In terms of variation in the use and effectiveness of CTOs, the local area in
which patients lived and the provider from whom they received specialist secondary mental health
care are of most relevance. Further information about the operationalisation of these in the current
study is given in the following sections.

Local area of residence
Lower-layer super output areas (LSOAs) are a set of stable geographical areas developed to facilitate
estimation and dissemination of census data and neighbourhood statistics by England’s national statistics
office.61 Originally developed for the 2001 Census, modifications were made to their boundaries in the
light of population change for the 2011 Census. More recent 2011 LSOA boundaries have only been
used in MHSDS data since 2017. Accordingly, this study’s data were based on 2001 LSOAs. In 2001,
there were 34,378 LSOAs across England (n = 32,482) and Wales (n = 1896), with a LSOA typically
including 672 households and 1614 residents. Equivalent spatial units were also developed in Scotland
and Northern Ireland.

DOI: 10.3310/hsdr08090 Health Services and Delivery Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Weich 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.

9



For those patients in the ‘ever on a CTO’ group, the LSOA given in the record for the year of the care spell
relating to their first SCT episode was used. For patients in the ‘never on a CTO’ group, the LSOA given in
the record for the year of the care spell at the end of their first eligible MHAEVENT episode was used.

Using this approach, LSOA identifiers were missing for 2415 patients. Further analysis found: 1154 of
these had one LSOA code in records in other years and these were used, 478 had more than one
LSOA code in records in other years and the earliest available was used, and 783 had no LSOA codes
in records in any other year. Although the majority of these 783 respondents were ‘never on a CTO’

(95.1%), not all of them were, and given their small number as a proportion of the sample overall, they
were removed. This left a study sample of 72,171 patients from 23,481 LSOAs in 2001.

Although the vast majority of the included LSOAs or equivalents were in England (n = 23,285, 99.2%),
a small number were in Wales (n = 168, 0.7%), Scotland (n = 18, 0.08%) and Northern Ireland (n = 6,
0.03%). The number of patients distributed across English and Welsh LSOAs or Scottish and Northern
Irish equivalents were 71,740 (99.4%), 309 (0.4%), 18 (0.02%) and 6 (< 0.01%) respectively. In addition,
a very small number of patients (n = 98, 0.14%) were recorded with ‘pseudo-LSOAs’ indicating other
jurisdictions of residence rather than local areas (i.e. ‘Northern Ireland’, Channel Islands, Isle of Man
and ‘Scotland’). These patients, and their ‘pseudo-LSOAs’ (n = 4, 0.02%), were retained.

Given the sample size and the fine scale of geographical disaggregation, a high percentage of LSOAs
contained only one patient. To ensure stable models, it was, therefore, necessary to use middle-layer
super output areas (MSOAs), rather than LSOAs. MSOAs are aggregations of LSOAs; in 2001 there were
7194 MSOAs across England (n = 6781) and Wales (n = 413). To facilitate the use of data reflecting local
area characteristics contemporaneous with the period covered by the MHSDS data, it was decided that
2011 MSOAs should be used rather than 2001 MSOAs. In 2011, there were 7201 MSOAs across England
(n = 6791) and Wales (n = 410), with a MSOA typically including 3245 households and 7787 residents.

Using lookup tables provided by the UK Data Service,62 a two-step process was followed. First, 2001
LSOAs were linked to 2011 LSOAs. Second, 2011 LSOAs were then aggregated to 2011 MSOAs.
Following this work, the cohort of 72,171 patients were linked to a total of 6841 2011 MSOAs, 6708 of
which were in England and 132 in Wales, with the number of patients in the two countries remaining the
same as before (71,740 and 309 respectively). All those patients (n = 122) residing in other constituent
parts of the UK (i.e. Scotland, Northern Ireland, Channel Islands and Isle of Man) were assigned to a
single pseudo-MSOA, as LSOA to MSOA lookup tables are specific to England and Wales.

Provider trust
The provider organisation code was present for all care spells for all patients because it is automatically
derived at the time of data submission. The same process for selecting provider trusts was used as for
selecting local area of residence. Hence, for those patients in the ‘ever on a CTO’ group, the provider
given in the record for the year of the care spell relating to their first CTO episode was used. For
patients in the ‘never on a CTO’ group, the provider given in the record for the year of the care spell at
the end of their first eligible MHAEVENT episode was used. In total, this resulted in 77 provider trusts,
67 of which were NHS providers and 10 of which were independent sector providers. Six of the NHS
provider trusts recorded in the data were no longer active, and data relating to these were assigned to
the 61 active providers based on organisational change information available on these trusts’ websites.

Outcome variables

Two sets of outcome variables were used in the current study – one relating to the use of CTOs and
another relating to the association between the use of CTOs and patient outcomes. Summary details
of the variables used in each are given in the following sections. Further details about all outcome
variables used in the study are provided in Strategies for analysis.
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Variation in the use of community treatment orders between patients, places and
service providers
The primary outcome variable for the analysis of the use of CTOs was based on the binary categorisation
of patients as ‘ever on a CTO’ or ‘never on a CTO’, as defined earlier. A secondary outcome in this part of
the analysis was the time in days that ‘ever on a CTO’ patients had been subject to CTOs over the entire
study period.

Association between the use of community treatment orders and patient outcomes
The association between the use of CTOs and patient outcomes was assessed according to three
outcomes: re-admission, total time in admission and mortality.

Re-admission was defined in two ways: first, by categorising patients according to whether or not they
were admitted after becoming eligible for a CTO (whether or not placed on one) and, second, the time
between becoming eligible for a CTO (whether or not placed on one) and the start of the first, if any,
subsequent period of hospital admission (i.e. time to re-admission). Total time in admission was defined
as the total period of time that a patient spent in hospital between becoming eligible for a CTO
(whether or not placed on one) and the end of the study period (or the date of death if they had died
during the study period). Mortality was defined on an all-cause basis, with patients categorised as either
having died during the study period or not.

For data quality reasons, we could not distinguish the cause of admission for the two admission-based
patient outcomes just described. Although CTO episodes have a variable giving the reason for the
termination of a CTO, this had high levels of missing data. Separate episodes recording supervised
community treatment recalls were similarly affected by high rates of erroneous or missing data.
Accordingly, we could not differentiate between recall, revocation and other types of admission.

Explanatory variables and data linkage

Explanatory variables related to patient- and local area-level characteristics. Owing to time constraints,
and the findings from previous research on other aspects of compulsory treatment,63 no variables were
included at provider trust level. Although patient-level characteristics were available entirely within the
MHSDS, local area-level characteristics were included through linkage to the Department of Communities
and Local Government Index of Multiple Deprivation (IMD). The following sections provide further
details of each.

Patient-level variables: sociodemographic characteristics
Data on the sociodemographic characteristics of patients were obtained from the same records referred
to in the section on geographical and spatial identifiers. Thus, for patients in the ‘ever on a CTO’ group,
the record for the year of the care spell relating to their first SCT episode was used, whereas for patients
in the ‘never on a CTO’ group, the record for the year of the care spell at the end of their first eligible
MHAEVENT episode was used. Three sociodemographic characteristics were considered: gender, age and
ethnicity. Information for age was complete for all 72,171 patients, whereas for gender and ethnicity the
level of missing data was low: gender was missing for 395 patients (0.5%) and ethnicity was missing for
880 patients (1.2%). Although several other sociodemographic individual-level variables were present
(e.g. employment status, accommodation status), they were not included because of high levels of
missing data.

Patient-level variable: clinical characteristics
Data on the clinical characteristics of patients were obtained from an additional type of episode
recorded in MHMDS – Payment by Results (PbR) Care Cluster episodes. These episodes reflect each
period that a patient is assigned to a PbR Care Cluster (derived from clinician assessment using the
HoNOS for PbR) assessment.64
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To avoid misclassification (e.g. due to clinical presentations changing over time and/or with age), the
highest care cluster recorded in the years up to and including each patient’s ‘index year’ was used,
(i.e. for patients in the ‘ever on a CTO’ group, this was the year of the care spell relating to their first
SCT episode, whereas for patients in the ‘never on a CTO’ group, it was the year of the care spell at
the end of their first eligible MHAEVENT episode). Care cluster information was less complete than
age, sex and ethnicity and was missing for 5211 patients (7.2%).

Patients were grouped as follows according to their highest care cluster code: group 1 (non-psychotic):
codes 0 to 9; group 2 (less severe psychotic): codes 10, 11, 14 and 15; group 3 (severe psychotic): codes 12,
13, 16 and 17; group 4 (cognitive impairment): codes 18 to 21; and group 5 (missing): no codes present.

Local area-level variable: neighbourhood deprivation
Neighbourhood deprivation was measured using the English Indices of Deprivation 2015.65 These are
based on 37 separate indicators at 2011 LSOA level and are used to calculate the IMD 2015. These
indicators reflect seven distinct domains of deprivation: income; employment; health and disability;
education, skills and training; crime; housing and services; and living environment. Only the overall
summary IMD 2015 score was used here. To produce IMD 2015 scores for 2011 MSOAs, IMD 2015
scores for 2011 LSOAs were population weighted according to 2011 LSOA population counts based
on the lookup tables referred to earlier and averages calculated across the LSOAs within each MSOA.
Those patients living in Wales, Scotland, Northern Ireland, the Channel Islands and the Isle of Man
(n = 431; 0.6%) were assigned a missing value for IMD 2015. A categorical variable for the IMD score
for each MSOA was then created by dividing the score into quintiles, with the least deprived quintile
serving as the reference category.

Strategies for analysis

Because the overarching aims of the study were to examine variation between patients, places and
service providers in CTO use, and to estimate associations between CTO use and patient outcomes,
all of the analyses conducted centred on the use of multilevel models (MMs). The actual form and type
of MM used was, however, different in different analyses, depending on the response variable being
studied. The next section gives a brief overview of multilevel modelling in general before subsequent
sections outline the specific type of MM used in each part of the study. Table 1 presents a summary of

TABLE 1 Summary of the models/type of analysis used in each part of the study

Study focus Response Type of model/analysis

Use of CTOs ‘Ever on a CTO’ (denoted by a ‘1’) or
‘never on a CTO’ (denoted by a ‘0’)

Time subject to CTOs (days)

l Three-level CCMMs
(patients–MSOAs–provider trusts)

l Two-level MMs (patients–provider
trusts/MSOAs)

Association between the use
of CTOs and patient outcomes

Time to re-admission (days/90-day period)
Rate of re-admission (90-day period)

l Kaplan–Meier survival analyses
l Four-level discrete-time CCMMs

(periods–patients–MSOAs–provider
trusts)

Total time in admission (days) l Two-level MMs
(patients–provider trusts)

Mortality (0,1) l Three-level CCMMs
(patients–MSOAs–provider trusts)

Association between the use
of CTOs and health-care costs

Cost (£) l Two-level MMs
(patient–provider trusts)

CCMM, cross-classified multilevel model.
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the models/type of analysis outlined in these sections. All MMs were estimated using the MLwIN
software package (MLwiN v2.22, Centre for Multilevel Modelling, Bristol, UK), whereas SPSS (SPSS v24,
IBM Corp, New York, USA) was used for data preparation and the Kaplan–Meier survival analysis.

Multilevel models
Multilevel models are widely used for analysing hierarchically clustered data.66 They provide a statistical
framework where the complex structure of real-world settings in which patients live and use mental health
services can be considered of substantive interest (i.e. they permit models that mirror the structure of the
data). Importantly, they allow variation in the response variable to be apportioned to the appropriate level
as well as providing measures of association with characteristics at each level.

As outlined earlier, there are three distinct levels at which variation might occur: between patients,
between the local areas in which patients live (MSOAs) and between the settings in which mental
health services are delivered to patients (provider trusts). These levels do not, however, nest neatly
within each other. Although patients nest within MSOAs, MSOAs do not nest within provider trusts,
because patients residing in the same MSOA may receive services from different provider trusts.
This produces what is known as a cross-classified data structure.67 This is illustrated schematically
in Figure 2. Such structures can be handled through the use of cross-classified multilevel models (CCMMs).

Cross-classified multilevel models cannot, however, be estimated for all types of response variable.
Accordingly, conventional two-level hierarchical MMs based on either patients within MSOAs or
patients within provider trusts were used as well as CCMMs based on all three levels.

The most basic MM, whether hierarchical or cross-classified, is the null or empty model. This model
estimates the total variance in the response variable without the inclusion of any explanatory variables.
This variance is apportioned to each level of the model such that it equals the sum of the variances at
each level. Further models, sometimes known as random-intercepts models, can then be developed
that attempt to account for this variation by including explanatory variables at each level in the model.
These types of models acknowledge that the average relationship (i.e. the regression intercept)
between an outcome and any one explanatory variable may differ across different provider trusts and
local areas. A final type of model, random-slope or fully random models, can also be estimated in which
the effect of one or more explanatory variables is allowed to vary across higher-level settings. These
types of models allow the gradient relationship (i.e. the regression slope) between the outcome and
any one explanatory variable to vary across different provider trusts or areas.

Middle-layer
super output areas 

Patients

Provider trusts

MSOA 1 MSOA 2 MSOA 3

Trust A Trust B Trust C Trust D

1 2 3 4 5 6 7 98 10 11 12

FIGURE 2 An illustration of cross-classified multilevel data. Reproduced from Weich et al.68 This is an open access article
distributed in accordance with the Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any purpose, provided the original work is
properly cited, a link to the licence is given, and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.
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Variation in the use of community treatment orders between patients, places and
service providers

‘Ever on a CTO’ versus ‘never on a CTO’
The main analysis of the use of CTOs used CCMMs with a logit link function to model the binary response
of ‘ever on a CTO’ (denoted by a ‘1’) or ‘never on a CTO’ (denoted by a ‘0’) for the study sample as a whole.
The binary outcome was defined by a continuous latent variable and patient-level variance standardised
to the logistic variance of π2/3 = 3.29.66 Variances at each level were summed, allowing the proportion
of (unexplained) variation, the variance partition coefficient (VPC), to be calculated at each level.

Median odds ratios (MORs) were calculated.69 MORs can be conceptualised as the increased odds that
would result from comparing two randomly chosen persons with the same covariates, one from a
lower ‘rate’ service provider or local area where the models are over-predicting the outcome (i.e. there
is a negative residual, see Residuals), the other from a higher ‘rate’ service provider or local area where
the models are underpredicting the outcome (i.e. there is a positive residual, see Residuals). They are
computed with the formula:

MOR = exp √(2 × VH) × 0:6745
h i

, (1)

where VH is the relevant higher-level variance term and 0.6745 is the 75th centile of the cumulative
distribution function of the normal distribution with mean 0 and variance 1. If the MOR is 1, there is
no difference in the likelihood that the two randomly chosen people, one in the low ‘rate’ service
provider or local area, the other in the ‘high rate’ service provider or local area, have the outcome
(i.e. there is no variation between higher-level settings); where there is a considerable difference in
the likelihood, the MOR is large (i.e. there is significant variation between higher-level settings).

Markov chain Monte Carlo (MCMC) estimation methods were used to estimate all of the CCMMs in
this part of the analysis, with 1 million iterations being completed to ensure Raftery–Lewis and
Brooks–Draper diagnostic conditions were satisfied.70,71

Odds ratios (ORs) with 95% credible intervals (CrIs) are reported to show the size and significance of
the effect of covariates in these models. MORs are directly comparable to these ORs.

Time spent on community treatment orders
A subsidiary analysis of the subset of ‘ever on a CTO’ patients was also carried out. This used a
negative binomial link function to model the total time in days (consisting of either single or multiple
SCT episodes) these patients had been subject to CTOs over the entire study period. As MCMC
methods have not yet been developed for models with this link function and iterative generalised
least squares methods have to transform cross-classified models into constrained nested models,
conventional two-level hierarchical MMs of either patients within provider trusts or patients within
MSOAs were used for this analysis.70

To take into account the varying amounts of time that patients were ‘at risk’ of being placed on a CTO,
an offset variable was included. This was calculated as the number of days from the start of a patient’s
first CTO episode to the end of the study period, or, if they had died during the study period, to the
date of death. As a result of including this variable, these models estimated the rate of CTO use per
day (i.e. the likelihood, on any given day, that a patient would be on a CTO) rather than the absolute
number of days that an individual spent on CTOs.72 Accordingly, results for covariates in these models
are given as rate ratios (RRs) with 95% CIs.

Following recent methodological developments in respect of multilevel analyses of rates/count data,
median rate ratios (MRRs) were used to assess the VPC for these models. MRRs are equivalent to
MORs for binary response data, with the resultant values interpretable in the same way (i.e. if the
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MRR is 1, there is no variation in the rate between higher-level settings, whereas if the MRR is large,
there is significant variation in the rate between higher-level settings), and are calculated using the
same formula (see Equation 1).72

Residuals
After estimating each model in the two analyses just described, we examined provider trust-level
residuals to identify variation in CTO use between service settings. A residual at provider trust level
is the difference between the actual (observed) value of the response and the value predicted by the
(covariate-adjusted) model. Positive residuals indicate that the model is underpredicting the value
(i.e. that a provider trust has a value above the average for all trusts combined) whereas negative
residuals indicate that the model is overpredicting the value (i.e. that a provider trust has a value
below the average for all trusts combined). Residual results are presented graphically using caterpillar
plots that show the raw residual for each provider trust in rank order as a point estimate together
with 95% CI error bars (see Figure 4). Upper and lower CIs were obtained by multiplying the standard
error of each residual by 1.96 and adding and subtracting this value from each estimate respectively.

Associations between the use of community treatment orders and patient outcomes
To examine associations between the use of CTOs and patient outcomes, a subset of the full study
sample was created consisting of a treatment group (‘CTO’) selected from those ‘ever on a CTO’, and a
matched control group (‘non-CTO’), selected from those ‘never on a CTO’.

The treatment group consisted of patients who had been subject to a single CTO episode that had
started and finished during the study period. These patients were selected as they had complete
information for the start and finish dates of CTO episodes. The matched control group consisted of
patients who had at least one MHAEVENT episode coded with an eligible section that had finished
during the study period but who had no CTO episodes during the study period.

To prevent bias arising from secular changes in clinical practice, control group patients were
frequency-matched to treatment group patients on the basis of the time at which both types of
patient were discharged from hospital [i.e. the start date of CTO episodes for CTO (treatment group)
patients and the end date of MHAEVENT episodes for non-CTO (control group) patients]. In this way,
these dates represent the ‘index event’ for patients in each arm of the study.

Mental Health Act event episodes for control group patients were randomised and a window of
± 42 days around the CTO start dates was applied. Three MHAEVENT episode matches per CTO
episode were allowed. Where there was more than one match for a control group patient, one was
chosen at random. A wider range of matching variables would have led to considerable difficulties in
achieving adequate matches, resulting in a much smaller sample size and reduced external validity.
The window of ± 42 days was applied as it provided the best trade-off in terms of closeness in time
to the index event and sample size requirements. Using this window enabled us to achieve the
approximate 3 : 1 ratio between non-CTO and CTO patients in the final sample.

This matched subsample was used for the analysis of the three patient outcomes defined earlier
(re-admission, total time in admission and mortality) as well as the analysis of the health-care costs
associated with CTOs. The following sections provide further detail about each of these outcomes and
outline the way in which each was analysed. Once again, these methods centre on the use of MMs,
although the same set of covariates was used as in the work analysing the use of CTOs (i.e. gender,
age, ethnicity, care cluster group and local area deprivation), the modelling strategy was slightly different.
First, an additional covariate was included indicating patients’ treatment status (i.e. CTO or non-CTO).
Second, rather than estimate ‘null’ models with no covariates, models with only the treatment status
covariate were estimated. In this way, the models provided an estimate of the effect of CTOs on patient
outcomes before and after adjusting for the effect of other covariates.
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Re-admission
For patients who were categorised as being re-admitted after the date of their index event, time to
re-admission was calculated as the number of days from each patient’s index event (i.e. the start date
of CTO episodes for treatment group patients and the end date of MHAEVENT episodes for control
group patients) to the first day of the first re-admission as recorded by the first PROVSPELL episode
after the index event date. Those patients who were not re-admitted after their index event were
(right) censored, with the time to censorship calculated as the number of days from each patient’s
index event (as for those re-admitted) to the last day of the study period. For patients who died during
the study period, the time of censorship was the date of death. As all PROVSPELL episodes had start
dates, there was no need to impute missing data for this outcome variable.

Two methods of analysis were used: Kaplan–Meier survival analyses were undertaken to provide a
description of times to re-admission for the two study groups, and discrete-time survival analyses were
used to identify the association of CTO use with re-admission, independent of the effect of other
covariates.73 Both analyses take account of censoring (i.e. those patients who were not re-admitted
before the end of the study period).

In the Kaplan–Meier analyses, the survival function for the probability of being re-admitted by a certain
time period was estimated for each study group. Plots of these functions were then produced showing
the proportion of each study group who had not been re-admitted (i.e. who had survived by remaining
out of hospital) at each time point. Although it is not possible to take account of the type of patients in
the two groups or the multilevel structure in this type of analysis, it shows whether or not the hazard
remains proportional over time for the two groups.

Discrete-time MMs were used to take account of the type of patients in each group and hence to
estimate the independent effect of CTO use on re-admission, while adjusting also for the nested
(and clustered) nature of the data.73 In using this approach, patients were categorised as being
re-admitted or not (i.e. censored) in terms of 90-day periods based on the times to re-admission or
censorship described above. This interval was chosen to balance between detail and aggregation.74

To undertake discrete-time analysis, the data have to be structured so that the number of time periods
before re-admission or censoring is nested within individual patients. A hypothetical example of the data
restructuring required is given in Appendix 1. To extend this to a multilevel framework, time periods or
patients are then situated within higher level contexts (i.e. provider trusts and local areas in this case).

The advantage of a multilevel approach to discrete-time analysis here is that it allows us to examine
the degree of variation in the rate of re-admission between provider trusts and local areas. It also
ensures that estimates are adjusted for autocorrelation and can ‘borrow strength’ from where there is
the greatest amount of information (i.e. the provider trusts with the largest sample size).

A logit formulation was used for these models in which the observed response was being re-admitted
(coded 1) or not (coded 0), with the data structure consisting of four levels in total: time periods,
patients, MSOAs and provider trusts. The logit of being re-admitted was then modelled as a function of
time, t, with a set of terms representing the passage of each 90-day time period and a set of covariates
(including one denoting CTO treatment status). The inclusion of time accounted for the underlying
hazard of re-admission (i.e. the probability of being re-admitted in a 3-month period), while the other
parameters then estimated the independent effect of each covariate on the hazard. Interaction terms
were also included to assess whether or not the underlying hazard of re-admission varied according to
treatment status.

Random effects were estimated showing the variation in the rate of re-admission between MSOAs and
provider trusts, respectively, after taking account of time and covariates. There were no random effects
showing variation between patients, as the response is an absorbing end state (i.e. time to first re-admission)
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rather than a repeated event.74 MORs were calculated as outlined earlier to assess the degree of
(unexplained) variation at each higher spatial level (MSOAs and trusts), whereas ORs with 95% CrIs
show the size and significance of the effect of covariates. In addition, MCMC estimation methods were
used, with 100,000 iterations being completed to ensure that Raftery–Lewis and Brooks–Draper
diagnostic conditions were satisfied for key parameters.70,71

Total time in admission
For those patients who were re-admitted after their index event, the total time spent in admission
was calculated by using patient ID codes to link subsequent PROVSPELL episodes and cumulating the
number of days between the start and end dates of each.

PROVSPELL episodes record ‘a continuous period of inpatient care under a single Hospital Provider
starting with a hospital admission and ending with discharge from hospital’ (information from NHS
Digital, licensed under the current version of the Open Government Licence).75 Additionally, two other
types of episodes within MHSDS record information connected with hospital admissions:76 INPATEPs
that are ‘a continuous period of care for a patient under the responsibility of a consultant or nurse’
(information from NHS Digital, licensed under the current version of the Open Government Licence)75

and ward stay within hospital provider spell (WARDSTAYS) episodes that are ‘a record for each stay
of a patient on a ward during an inpatient stay’ (information from NHS Digital, licensed under the
current version of the Open Government Licence).75 Given this, the latest end date for either of these
episodes was used to impute any missing PROVSPELL end dates where they were later than the start
dates of PROVSPELL episodes with missing end dates.

A value for the total time in admission, in days, was derived for each patient. For those not admitted
after their index event or who had a missing end date on their only/last PROVSPELL episode that could
not be imputed, the value was zero. Meanwhile, for those admitted after their index event and who
had at least one PROVSPELL episode with an end date, or an end date that could be imputed, it was
non-zero.

The total time in admission (days) was then modelled using a negative binomial link. As described
earlier for models of time subject to CTOs, multilevel MCMC methods are not available for this link
function and so conventional two-level hierarchical MMs of patients within provider trusts were used.

To take account of the different amounts of time that patients were ‘at risk’ of admission, an offset
variable was included. This was calculated as the number of days between a patient’s index event and
the end of the study period, with two exceptions: where patients died during the study period, this
was calculated to the date of death, whereas for those patients who had an admission but who had a
missing only/last PROVSPELL end date that could not be imputed, it was calculated to the start date
of that PROVSPELL episode.

As with the models of time subject to CTOs, owing to the inclusion of the offset variable, these models
estimated the rate of admission per day (i.e. the likelihood, on any given day, that a patient would be in
hospital) rather than the absolute number of days a patient spent in hospital. As a result, the effects of
covariates are given as RRs with 95% CIs, whereas MRRs were used to assess the VPC, (i.e. to indicate
the magnitude of variation occurring between MSOAs and provider trusts, respectively).72

Mortality
As outlined earlier, data from the ONS Mortality Database was linked to MHSDS patient records
through the unique patient ID code. Consequently, it was possible to identify those patients in the
study cohort who had died during the study period. To help ensure patient confidentiality, only the
month and year of death were available.
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Using this information, three-level CCMMs of patients within MSOAs and provider trusts and with
a logit link function were used to model the binary response of ‘having died in the study period’
(denoted by a ‘1’) or ‘not having died in the study period’ (denoted by a ‘0’). The patient-level variance,
VPC and MORs were all handled as in the main analysis of the use of CTOs, as were the MCMC
estimation methods, whereas ORs with 95% CrIs are reported to show the size and significance of the
effect of covariates.

Variation in the associations between the use of community treatment orders and
patient outcomes
In order to examine variation in the association between the use of CTOs and patient outcomes,
models were estimated in which the covariate for treatment status was allowed to vary across
provider trusts, producing what are known as random-slopes or fully random models.

In these models, the effect for treatment status on patient outcome is not, therefore, fixed (i.e. uniform)
across all provider trusts, but can be different in different trusts. Crucially, this difference is not estimated
through the inclusion of a set of separate ‘dummy’ variables, one for each trust, but through the addition
of an extra variance and covariance term at provider trust level. This formulation brings a number of
benefits, most particularly the ability for information about the association between CTO use and
patient outcomes to be shared so that the estimates of variation ‘borrow strength’ from where there is
the greatest amount of information (i.e. the provider trusts with the largest sample size).

Association between community treatment orders and health-care costs
The matched subsample was also used to examine the associations between the use of CTOs and
health-care costs for patients. As outlined earlier (see Association between the use of community
treatment orders and patient outcomes), the treatment group comprised those patients who had been
subject to a single CTO episode that had started and finished during the study period, whereas the
control group had at least one MHAEVENT episode with an eligible section, but had no CTO episodes.

The key cost driver associated with this population group is mental health hospitalisation.35 Consequently,
the analysis of costs associated with the use of CTOs focused on the burden of inpatient admission.
To estimate the costs associated with CTO vs non-CTO we measured the health-care resource used by
both groups, and then attached unit costs to calculate total cost, before assessing difference in costs
between the two groups. The primary resource use in this study was days in inpatient admission, whereas
the unit cost for each admission day was sourced from the Personal and Social Services Research Unit
(PSSRU) Costs of health and social care 2017.77

The PSSRU unit cost used was sourced from the NHS reference cost data for ‘per bed-day’ mental
health care clusters.77 This unit cost was used because costing was reliant on the output of the prior
total admission data analysis. Costs were estimated using the output of the hierarchical MMs with the
negative binomial link model used for the total admission analysis, and consequently the results on
which the costs were estimated are at an aggregated level. Given this, the average PSSRU unit cost
was chosen (Table 2).

There is additional burden associated with delivering CTOs including increased visits by community
MHTs, mental health review tribunals (MHRTs), increased chance of SOAD assessment; and clinician
time completing capacity assessment and consent to treat forms. In consultation with two experienced
psychiatrists who implement CTOs (SW and PK), the incremental burden of each of these activities
relating to CTO patients was also estimated. This was an iterative process to identify all of the elements
of burden associated with the implementation of CTOs and the resource use associated with each. PSSRU
Unit costs77 were attached to these to create a fixed cost associated with the implementation of a CTO.
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Three analyses were conducted: (1) the primary analyses focused solely on the costs associated with
time in inpatient admission between CTO and non-CTO patients, (2) a secondary analysis included the
incremental burden of CTO use in addition to inpatient admission data to assess the difference in cost
when accounting for the extra burden of CTO implementation and (3) a final sensitivity analysis
considered only severe psychotic patients.

To examine difference in cost of inpatient admission between CTO and non-CTO groups, results from
the time in admission models described earlier were used (see Total time in admission). Estimates from
these models were exponentiated to give mean daily rates of admission. These were multiplied by a
period of risk (365 days) to give the total number of days in admission per year. Unit costs were
attached to derive cost estimates for patients in both CTO and non-CTO groups. Results are presented
as mean costs with associated 95% CIs.

TABLE 2 Costs associated with use of CTOs

Activity Additional resources Resource use

Unit cost
per hour or
contacta (£)

Cost per
CTO patient
over 1 year (£)

Increased visits by
community MHT

One extra visit from MHT per
3 months for 6 months

Two extra MHT visits 248 496

MHRT Social circumstances report
prepared by CC. 4–6 hours
report writing time. Meeting
lasts 1–2 hours, every 6–12
months, attended by three
public panel members, CC and
consultant psychiatrist

Report writing:

CC – 5 hours 43 430.10c

Meeting:

CC – 1.5 hours 43 129.03c

Consultantb –
1.5 hours

109 327.07c

Panel: (N/A) N/A N/A

SOAD Review Independent senior psychiatrist:
2 hours for SOAD and 1 hour
travel time

Consultantb – 3 hours 109 65.4d

Admin time: 2 hours Admin – 2 hours N/Ae N/A

Capacity assessment
and consent to treat
forms

Approximately 30–60 minutes
of consultant time in total

Consultantb –
45 minutes

109 81.75

Additional cost per CTO patient over 1 year 1529.35

CC, care co-ordinator; MHRT, mental health review tribunals; N/A, not applicable.
a All unit cost sources: PSSRU 2017.77

b Consultants assumed to be band 8D.
c Assumes two MHRT per patient.
d Assumes that SOAD occurs in 20% of CTO patients.
e Admin costs incorporated into other unit costs.
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Chapter 3 Results

Use of community treatment orders and description of the final study sample

Preliminary descriptive work showed that 19,084 patients had experienced one or more of a total of
45,500 CTO episodes during the study period. Although the largest group of patients had experienced only
one CTO episode in this period (n = 7664, 40.2%), a small but not insignificant number were recorded as
having had 5 or more CTO episodes (n = 1,958, 10.3%) during the study period. Of the 45,500 recorded
CTO episodes, 2965 (6.5%) episodes lasted ≤ 1 week and 1123 (5.9%) patients only had episodes that
lasted ≤ 1 week.

After removing patients with erroneous dates and missing geographical information, preliminary
analysis of the use of CTOs by provider trust showed clear differences in the likelihood of being on a
CTO between patients (n = 69,832) receiving care from NHS providers (n = 61), and patients (n = 2339)
receiving care from independent sector providers (n = 10). Although 18,388 (26.3%) patients were ‘ever
on a CTO’ among the former, only 133 (5.7%) patients were among the latter. In the light of this, and
given that independent providers are likely to operate in different ways from NHS trusts (for instance
by providing specialist or tertiary services only), the decision was made to remove independent sector
providers from the study sample.

Table 3 shows the sociodemographic, clinical and area of residence characteristics for the resulting final
study sample of patients (n = 69,832) receiving care from NHS provider trusts (n = 61) by treatment
status (‘ever on a CTO’ vs. ‘never on a CTO’). As can be seen, ‘ever on a CTO’ patients were more likely
to be male, aged < 65 years, of minority ethnic origin (particularly black), belong to the ‘severe
psychotic’ care cluster group and live in more deprived areas.

Figure 3 shows the distribution of the total time, in days, during the study period that ‘ever on a CTO’

patients (n = 18,388) were subject to CTOs. As can be seen, the distribution (mean = 498.2, standard
deviation = 507.2) is considerably overdispersed owing to the tail of ‘ever on a CTO’ patients who were
subject to CTOs for long periods of time.

TABLE 3 Characteristics of the final study sample (n = 69,832) by CTO treatment status

Characteristic

Treatment status

‘Ever on a CTO’ (N= 18,388), n (%) ‘Never on a CTO’ (N= 51,444), n (%)

Gender

Male 11,400 (62.0) 26,231 (51.0)

Female 6978 (37.9) 24,843 (48.3)

Missing 10 (< 0.1) 370 (0.7)

Age (years)

< 18 62 (0.3) 315 (0.6)

18–35 6727 (36.6) 14,334 (27.9)

36–64 9864 (53.6) 22,639 (44.0)

≥ 65 1735 (9.4) 14,156 (27.5)

continued
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TABLE 3 Characteristics of the final study sample (n = 69,832) by CTO treatment status (continued )

Characteristic

Treatment status

‘Ever on a CTO’ (N= 18,388), n (%) ‘Never on a CTO’ (N= 51,444), n (%)

Ethnicity

White 11,998 (65.2) 40,114 (78.0)

Mixed 632 (3.4) 1066 (2.1)

Asian 1563 (8.5) 3189 (6.2)

Black 3389 (18.4) 4521 (8.8)

Other 700 (3.8) 1886 (3.7)

Missing 106 (0.6) 668 (1.3)

Care cluster group

1: non-psychotic 1019 (5.5) 5511 (10.7)

2: less severe psychotic 4841 (26.3) 14,986 (29.1)

3: severe psychotic 11,544 (62.8) 18,916 (36.8)

4: cognitive impairment 466 (2.5) 8064 (15.7)

5: missing 518 (2.8) 3967 (7.7)

MSOA deprivation (least to most)a

First quintile 1365 (7.4) 6113 (11.9)

Second quintile 2170 (11.8) 7656 (14.9)

Third quintile 3162 (17.2) 9046 (17.6)

Fourth quintile 5016 (27.3) 12,396 (24.1)

Fifth quintile 6661 (36.2) 15,938 (31.0)

a The figures for this variable do not sum to the total for the final study sample owing to the presence of a small
number of patients (n = 309) living outside England.
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FIGURE 3 Distribution of the total time during the study period that ‘ever on a CTO’ patients in the final study sample
(n = 18,388) were subject to CTOs.
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Variation in the use of community treatment orders between patients,
places and services (aim 1)

‘Ever on a CTO’ versus ‘never on a CTO’
Initial comparison of NHS provider trusts revealed large variation in the likelihood of eligible patients
being on a CTO, which was due to the presence of two outlier trusts. Although the likelihood of being
‘ever on a CTO’ ranged from 0% to 37.3% across 59 of the 61 NHS provider trusts (with an average of
21.4%), the proportion of eligible patients who were subject to CTOs was 82.8% and 98.6% in the
other two trusts. Under the terms of use agreed with the NHS Data Access and Advisory Group, we
are not able to name these, or any other, service providers.

The results of CCMMs based on patients, MSOAs and provider trusts for the binary response of ‘ever
on a CTO’ (1) and ‘never on a CTO’ (0) are shown in Table 4.

TABLE 4 Use of CTOs: results of three-level (patient–MSOA–provider trust) cross-classified models

Characteristic
Patient and MSOA-level
covariates, all provider trustsa

Patient and MSOA-level
covariates, excluding
outlier trustsb

Patient level, OR (95% CrI)

Gender (vs. male)

Female 0.70 (0.67 to 0.73) 0.69 (0.66 to 0.72)

Age (vs. < 18 years)

18–35 years 1.20 (0.89 to 1.65) 1.33 (0.94 to 1.97)

36–64 years 1.21 (0.89 to 1.66) 1.33 (0.94 to 1.97)

≥ 65 years 0.61 (0.44 to 0.84) 0.66 (0.46 to 0.98)

Ethnicity (vs. white)

Mixed 1.27 (1.13 to 1.43) 1.32 (1.17 to 1.49)

Asian 1.06 (0.98 to 1.15) 1.07 (0.99 to 1.16)

Black 1.43 (1.33 to 1.53) 1.46 (1.36 to 1.57)

Other 0.79 (0.71 to 0.89) 0.77 (0.69 to 0.87)

Missing 0.59 (0.46 to 0.74) 0.50 (0.38 to 0.65)

Care cluster group (vs. non-psychotic)

Less severe psychotic 1.61 (1.47 to 1.77) 1.72 (1.56 to 1.90)

Severe psychotic 3.76 (3.45 to 4.11) 4.14 (3.77 to 4.55)

Cognitive impairment 0.42 (0.36 to 0.48) 0.39 (0.34 to 0.46)

Missing 1.04 (0.91 to 1.20) 1.09 (0.95 to 1.26)

MSOA level

Deprivation (vs. least deprived),c OR (95% CrI)

Second quintile 1.02 (0.92 to 1.12) 1.01 (0.92 to 1.12)

Third quintile 1.10 (1.00 to 1.21) 1.09 (0.99 to 1.20)

Fourth quintile 1.13 (1.03 to 1.24) 1.12 (1.02 to 1.23)

Fifth quintile 1.13 (1.03 to 1.24) 1.11 (1.02 to 1.22)

continued
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The null model, Table 4, shows that although most variation in the use of CTOs occurred between patients
(70.2%), there was a significant amount of variation between MSOAs (5.8%) and between provider trusts
(24.0%).When patient- and MSOA-level covariates were included in the model, the amount of variation
between MSOAs and provider trusts was reduced slightly to 4.5% and 22.4%, respectively.

Analysis of the provider trust-level residuals from this second model confirmed the existence of two
dominant outliers where the use of CTOs was considerably more common than that for other provider
trusts, and substantially beyond that predicted by the types of patients and places (MSOAs) that they
served (Figure 4). In these two trusts, the prevalence of ‘ever on a CTO’ predicted by the model that
took account of patient and MSOA-level covariates was 97.7% and 71.1% respectively, whereas across
the other trusts this ranged from 1.2% to 18.5%.

A third model excluding these two provider trusts, showed much less variation between the remaining
providers (4.2%), with the amount of variation between MSOAs being slightly greater (5.8%). The
influence of the two outlier trusts was confirmed on examining the provider trust-level residuals from
this third model (Figure 5). As can be seen, however, there were still a number of remaining providers
at both tails of the distribution where levels of CTO use differed significantly from the overall average
(i.e. where the CI around their point estimate does not straddle the dotted horizontal line is the overall
average). In total, 15 provider trusts had rates of CTO use that were significantly higher than the
overall average, and nine had rates that were significantly lower.

Excluding the two outlier provider trusts from the models did not have a marked effect on the
estimates of the associations between CTO use and either patient or neighbourhood characteristics.
As a result, tests for association between CTO use and patient characteristics were based on the
results for all patients (i.e. Table 4). These results are shown graphically in Figure 6, where the vertical
line for an OR of 1 relates to the reference category for each patient and local area characteristic.

TABLE 4 Use of CTOs: results of three-level (patient–MSOA–provider trust) cross-classified models (continued )

Characteristic
Null model, all
provider trustsa

Patient and MSOA-level
covariates, all provider trustsa

Patient and MSOA-level
covariates, excluding
outlier trustsb

Unexplained variance (SE)

Patient 3.29 3.29 3.29

MSOA 0.27 (0.02) 0.20 (0.02) 0.21 (0.02)

Provider trust 1.13 (0.23) 1.01 (0.21) 0.15 (0.04)

% unexplained variance, VPC (95% CrI)

Patient 70.18 73.14 90.01

MSOA 5.82 (5.14 to 6.53) 4.47 (3.80 to 5.18) 5.80 (4.95 to 6.70)

Provider trust 24.00 (16.10 to 35.56) 22.39 (15.14 to 32.81) 4.19 (2.65 to 6.43)

MOR (95% CrI)

MSOA 1.83 (1.77 to 1.90) 1.68 (1.62 to 1.75) 1.71 (1.64 to 1.78)

Provider trust 3.43 (2.74 to 4.48) 3.21 (2.61 to 4.10) 1.58 (1.44 to 1.76)

SE, standard error.
a Results based on 69,832 patients in 6787 MSOAs and 61 provider trusts.
b Results based on 65,452 patients in 6682 MSOAs and 59 provider trusts.
c Small number of patients (n = 309) living outside England were modelled as a separate category; results not

reported here.
Use of CTOs: results of three-level (patient–MSOA–provider trust) cross-classified models, showing ORs (95% CrI) for
the rate of ever being on a CTO during the study period for covariates and estimates of variance (SE), proportion of
unexplained variance (95% CrI) and MORs (95% CrI) for all NHS provider trusts and excluding two outlier trusts.
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As can be seen, women had lower odds of being on CTOs than men (OR 0.70, 95% CrI 0.67 to 0.73).
Patients aged ≥ 65 years were the least likely to be on CTOs (OR 0.61, 95% CrI 0.44 to 0.84) compared
with those of other ages, all of whom were not significantly different from each other. Black patients had
a significantly higher rate of CTO use than the white reference group (OR 1.43, 95% CrI 1.33 to 1.53) as
did patients of mixed ethnicity (OR 1.27, 95% CrI 1.13 to 1.43). The largest associations were with care
cluster grouping, with those in the ‘severe psychotic’ group (group 3) being almost four times more likely
to be on a CTO than the ‘non-psychotic’ reference group (OR 3.76, 95% CrI 3.45 to 4.11).

At MSOA level, being on a CTO was associated with socioeconomic deprivation in a manner that
suggested a dose–response relationship. ORs for being on a CTO rose to a peak of 1.13 (95% CrI 1.03
to 1.24) for those living in MSOAs in the top two (most deprived) quintiles compared with those living
in the least deprived areas. Taking account of socioeconomic deprivation did not, however, substantially
reduce the variation between MSOAs, and this was particularly true when the two outlier provider
trusts were excluded (see Table 4).
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FIGURE 4 Provider trust-level residuals for the model in Table 4 including all provider trusts.

Rank

C
o

n
s

1 15 31 45 61

–0.4

–0.9

0.0

0.4

0.9

1.3

–1.3

–1.7

FIGURE 5 Provider trust-level residuals for the model in Table 4 excluding two outlier trusts.

DOI: 10.3310/hsdr08090 Health Services and Delivery Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Weich 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.

25



Time subject to community treatment orders
An analysis of the total time, in days, that ‘ever on a CTO’ patients were subject to CTOs over
the whole study period was also carried out. As the distribution of these times was substantially
overdispersed owing to a small number of patients being on CTOs for much longer periods of time
than the rest, a negative binomial link function was used. As outlined earlier (see Chapter 2, Strategies
for analysis), CCMMs cannot be estimated for this link function as MCMC methods have not yet been
developed. Accordingly, a series of two-level hierarchical MMs were estimated in which variation
between provider trusts and between MSOAs was considered separately rather than simultaneously.
Table 5 shows the results for models based on patients within provider trusts, whereas Table 6 shows
the results for models based on patients within MSOAs.

All of the models in Tables 5 and 6 included an offset variable to take account of the differing amounts
of time (in days) that ‘ever on a CTO’ patients were ‘at risk’ of being on a CTO. As a result, it is the
proportion of an ‘ever on a CTO’ patient’s time at risk that is spent on CTOs that was modelled, rather
than the absolute number of days they spent on CTOs. In this way, estimates from these models give
the rate of CTO use per day (i.e. the likelihood, on any given day, that a patient would be on a CTO),
with higher daily rates indicating a greater incidence of days on CTOs. When exponentiated, these
estimates result in RRs, that have the same interpretation as ORs but for rates rather than odds.
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FIGURE 6 ‘Ever on a CTO’ versus ‘never on a CTO’, by group category.

TABLE 5 Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–provider trust) hierarchical models

Characteristic
Model with patient and
MSOA-level covariatesa

Patient level, RR (95% CI)

Gender (vs. male)

Female 0.93 (0.92 to 0.95)

Age (vs. < 18 years)

18–35 years 1.13 (0.99 to 1.29)

36–64 years 1.20 (1.05 to 1.37)

≥ 65 years 1.23 (1.08 to 1.41)

RESULTS

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

26



TABLE 5 Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–provider trust) hierarchical models
(continued )

Characteristic Null modela
Model with patient and
MSOA-level covariatesa

Ethnicity (vs. white)

Mixed 1.01 (0.97 to 1.05)

Asian 0.97 (0.95 to 1.00)

Black 1.02 (1.00 to 1.05)

Other 0.96 (0.92 to 1.00)

Missing 0.86 (0.78 to 0.94)

Care cluster group (vs. non-psychotic)

Less severe psychotic 1.13 (1.09 to 1.17)

Severe psychotic 1.22 (1.18 to 1.26)

Cognitive impairment 1.10 (1.04 to 1.16)

Missing 1.28 (1.21 to 1.35)

MSOA level

Deprivation (vs. least deprived),b RR (95% CI)

Second quintile 0.99 (0.95 to 1.02)

Third quintile 0.99 (0.96 to 1.02)

Fourth quintile 0.99 (0.95 to 1.02)

Fifth quintile 0.98 (0.95 to 1.01)

Unexplained variance (SE)

Provider trust 0.04 (0.01) 0.04 (0.01)

MRR (95% CI)

Provider trust 1.26 (1.20 to 1.31) 1.25 (1.20 to 1.30)

SE, standard error.
a As one NHS provider trust reported no use of CTOs, results are based on 18,388 patients in 60 provider trusts.
b The small number of patients living outside England (n = 14) were modelled as a separate category for this

covariate; results not reported here.
Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–provider trust) hierarchical models,
showing RRs (95% CIs) for the daily rate of CTO use for covariates and estimates SE of variance and MRRs (95% CIs),
for all NHS provider trusts with patients on CTOs.

TABLE 6 Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–MSOA) hierarchical models

Characteristic
Model with patient and
MSOA-level covariatesa

Patient level, RR (95% CI)
Gender (vs. male)

Female 0.93 (0.91 to 0.94)

Missing 0.95 (0.67 to 1.34)

Age (vs. < 18 years)

18–35 years 1.14 (0.99 to 1.33)

36–64 years 1.23 (1.06 to 1.43)

≥ 65 years 1.23 (1.06 to 1.43)
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As can be seen, estimates of between-provider and between-neighbourhood variation remained
statistically significant after taking account of patient and neighbourhood characteristics, with variation
in the daily rate of CTO use appearing to be greater between MSOAs (MRR 1.43, 95% CI 1.41 to 1.45)
than between provider trusts (MRR 1.25, 95% CI 1.20 to 1.30). It is important to remember, though,
that variances were estimated separately here, not simultaneously as in the CCMMs reported in the
previous section.

Provider trust-level residuals for the model in Table 5 are shown in Figure 7. The two outlying trusts reported
in the previous section were also unusual here, though less prominently so, appearing this time with the
largest negative residuals (i.e. with their patients spending less time subject to CTOs, on average, than the
mean for all trusts). There were also a number of other provider trusts at both tails of the distribution that
were significantly different from the overall average (shown again by the horizontal line). In total, 13 provider
trusts were significantly higher than the overall average and 12 were significantly lower.

TABLE 6 Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–MSOA) hierarchical models
(continued )

Characteristic Null modela
Model with patient and
MSOA-level covariatesa

Ethnicity (vs. white)

Mixed 1.01 (0.96 to 1.06)

Asian 0.94 (0.91 to 0.97)

Black 1.01 (0.99 to 1.04)

Other 0.89 (0.85 to 0.93)

Missing 0.82 (0.73 to 0.91)

Care cluster group (vs. non-psychotic)

Less severe psychotic 1.19 (1.15 to 1.24)

Severe psychotic 1.34 (1.29 to 1.39)

Cognitive impairment 1.10 (1.03 to 1.17)

Missing 1.36 (1.27 to 1.44)

MSOA level

Deprivation (vs. least deprived),b RR (95% CI)

Second quintile 0.96 (0.91 to 1.01)

Third quintile 0.97 (0.92 to 1.01)

Fourth quintile 0.98 (0.93 to 1.02)

Fifth quintile 1.01 (0.97 to 1.06)

Unexplained variance (SE)

MSOA 0.10 (0.004) 0.10 (0.004)

MRR (95% CI)

MSOA 1.43 (1.41 to 1.45) 1.43 (1.41 to 1.45)

SE, standard error.
a Results based on 18,388 patients in 4820 MSOAs.
b The small number of patients living outside England (n= 14) were modelled as a separate category for this

covariate; results not reported here.
Time subject to CTOs for ‘ever on a CTO’ patients: results of two-level (patient–MSOA) hierarchical models, showing
RRs (95% CIs) for the daily rate of CTO use for covariates and estimates SE of variance and MRRs (95% CIs), for all
NHS provider trusts with patients on CTOs.
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As estimates of the effect of patient and area characteristics were similar when they were included in
the model of patients within provider trusts and the model for patients within MSOAs, respectively,
only the results from the model in Table 5 are shown graphically in Figure 8. The vertical line for a RR
of 1 relates to the same reference categories for patient and local area characteristic as in Figure 6.

As can be seen, women were subject to a lower rate of CTO use per day than men (RR 0.93, 95% CI
0.92 to 0.95) and people aged 36–64 and ≥ 65 years were subject to a higher rate than people of other
ages (RR 1.20, 95% CI 1.05 to 1.37 and RR 1.23, 95% CI 1.08 to 1.41, respectively). Although black
people experienced a higher rate of CTO use per day than any other ethnic group, the effect size was
not large or significant (RR 1.02, 95% CI 1.00 to 1.05). In terms of care cluster group, the largest effect
size was for those in the severe psychosis category (RR 1.22, 95% CI 1.18 to 1.26). All of the effect
sizes for socioeconomic deprivation at MSOA-level were small and non-significant.
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FIGURE 7 Provider trust-level residuals in Table 5 including all provider trusts.
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FIGURE 8 Time subject to CTOs for ‘ever on a CTO’ patients, by group category.
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Comparing Figure 8 with Figure 6 we find a noticeable difference. The likelihood of being on a CTO is
strongly patterned across a range of patient characteristics, with some groups of patients being much
more likely than others to be on a CTO (see Figure 6). By contrast, the degree of patterning is much
reduced for the time that CTO patients spend on CTOs, with no patient groups (as characterised by
the covariates available in our data set) spending particularly longer or shorter periods of time on CTOs,
although some are still statistically significantly different from others (see Figure 8).

Associations between use of community treatment orders and patient
outcomes (aim 2)

Description of the matched subsample
As described earlier (see Chapter 2, Strategies for analysis), analyses of associations between the use
of CTOs and patient outcomes were conducted using a matched subsample. This was drawn from the
final study sample of patients in NHS provider trusts and comprised:

l Treatment group (‘CTO’) – patients who had been subject to a single CTO episode that had started
and finished during the study period.

l Matched control group (‘non-CTO’) – patients who had at least one MHAEVENT episode coded
with an eligible section that had finished during the study period but who had no CTO episodes
during the study period.

The final matched sample comprised 6329 treatment group (CTO) patients and 16,842 control group
(non-CTO) patients. The sociodemographic, clinical and area of residence characteristics of the patients
in these two groups are shown in Table 7. As with the main study sample, CTO patients were more
likely than non-CTO patients to be male, aged < 65 years, of minority ethnic origin (particularly black),
belong to the ‘severe psychotic’ care cluster group and live in more deprived areas (Table 7).

TABLE 7 Characteristics of the matched subsample (n = 23,171) by CTO treatment status

Characteristic

Matched subsample

Treatment status

CTO (N= 6329), n (%) Non-CTO (N= 16,842), n (%)

Gender

Men 3726 (58.9) 8555 (50.8)

Female 2593 (41.0) 8260 (49.0)

Missing 10 (0.2) 27 (0.2)

Age (years)

< 18 32 (0.5) 67 (0.4)

18–35 2354 (37.2) 4867 (28.9)

36–64 3262 (51.5) 7669 (45.5)

≥ 65 681 (10.8) 4239 (25.2)

Ethnicity

White 4015 (63.4) 13,064 (77.6)

Mixed 226 (3.6) 357 (2.1)

Asian 576 (9.1) 1079 (6.4)

Black 1140 (18.0) 1602 (9.5)

Other 311 (4.9) 544 (3.2)

Missing 61 (1.0) 196 (1.2)

RESULTS
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Figure 9 shows the distribution of the total time, in days, during the study period that the CTO patients
were subject to CTOs. As before (see Figure 3), the distribution is considerably over dispersed owing to
the tail of patients subject to CTOs for long periods of time, although the mean (197.7 compared with
498.2) and standard deviation (222.6 compared with 507.2) are much reduced.

TABLE 7 Characteristics of the matched subsample (n = 23,171) by CTO treatment status (continued )

Characteristic

Matched subsample

Treatment status

CTO (N= 6329), n (%) Non-CTO (N= 16,842), n (%)

Care cluster group

Non-psychotic 478 (7.6) 1951 (11.6)

Less severe psychotic 1917 (30.3) 4982 (29.6)

Severe psychotic 3531 (55.8) 6784 (40.3)

Cognitive impairment 236 (3.7) 2450 (14.5)

Missing 167 (2.6) 675 (4.0)

MSOA deprivation (least to most)a

First quintile 474 (7.5) 1903 (11.3)

Second quintile 804 (12.7) 2436 (14.5)

Third quintile 1165 (18.4) 2911 (17.3)

Fourth quintile 1714 (27.1) 4110 (24.4)

Fifth quintile 2165 (34.2) 5398 (32.1)

a The figures for this covariate do not sum to the total for the matched subsample owing to the presence of a small
number of patients (n = 91) living outside England.
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FIGURE 9 Distribution of the total time during the study period that CTO patients in the matched subsample (n = 6329)
were subject to CTOs.

DOI: 10.3310/hsdr08090 Health Services and Delivery Research 2020 Vol. 8 No. 9

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Weich 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.

31



Three patient outcomes were studied: re-admission, total time in admission and mortality. Results for
each outcome based on all NHS provider trusts now follow.

Re-admission
In the treatment group, 36.9% (n = 2335) of CTO patients were recorded as being admitted to hospital
after their index event. The remaining 3994 (63.1%) CTO patients were not re-admitted to hospital
during the study period and were, therefore, censored at the end of the study period (or, date of death,
if applicable, whichever was earliest).

In the control group, 35.6% (n = 5999) of non-CTO patients were re-admitted during the study period
and 64.4% (n = 10,843) were censored at the end of the study period (or date of death, if applicable,
whichever was earliest).

Based on Kaplan–Meier estimates, the mean time to re-admission was 967.0 days (95% CI 951.4 to
982.6 days) for CTO patients and 957.9 days (95% CI 948.1 to 967.7 days) for non-CTO patients.
Thus, although CTO patients had a slightly longer time on average to re-admission (9.1 days), the
overlapping CIs suggested that there was little difference in the two groups in terms of average time
to re-admission.

These results took no account, however, of patient or local area characteristics. To do this, a series of
discrete-time models were estimated. To facilitate this approach, times to re-admission/censoring were
grouped into 90-day periods, with time to censoring (i.e. for those not re-admitted to hospital during the
study period) being defined as the interval between a patient’s index event from CTO start (CTO group)
or discharge from hospital (non-CTO group) to the end of the study period or, for those who died during
the study period, the date of death. A Kaplan–Meier survival plot based on these time periods is shown
in Figure 10 and indicates a high degree of similarity in re-admission over time between the two groups.

As discrete-time models are particularly computationally intensive (i.e. take several days to run) when
estimated as CCMMs using MCMC methods in MLwiN, a series of single-level discrete-time models
were first estimated in SPSS. These showed that there was no significant interaction between
treatment status and time period, (i.e. the hazard profile over time was similar for each treatment
group). Interaction terms between treatment status and care cluster group were, however, statistically
significant, and so these were included in a four-level CCMM (in MLwiN).
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FIGURE 10 Survival (time to re-admission) curves for the two treatment groups based on 90-day periods.
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The results for discrete-time CCMMs are shown in Table 8. Taking the model with time periods and
treatment status only (Table 8), results showed the rate of re-admission reduced over time. Because
interaction terms between time period and treatment status were not required, this reduction is the
same for each treatment group and is shown graphically in Figure 11.

TABLE 8 Rate of re-admission: results of four-level discrete-time (period–patient–MSOA–provider trust) cross-classified
models

Characteristic
Model with time period and
treatment status covariate onlya

Model with time period,
treatment status, patient
and MSOA covariatesa

Period level, OR (95% CrI)

Time period (vs. period 1)

Period 2 0.66 (0.62 to 0.70) 0.66 (0.62 to 0.71)

Period 3 0.51 (0.47 to 0.55) 0.51 (0.47 to 0.55)

Period 4 0.45 (0.42 to 0.49) 0.45 (0.42 to 0.49)

Period 5 0.37 (0.33 to 0.40) 0.37 (0.33 to 0.40)

Period 6 0.34 (0.31 to 0.38) 0.34 (0.31 to 0.38)

Period 7 0.30 (0.27 to 0.33) 0.30 (0.27 to 0.33)

Period 8 0.28 (0.25 to 0.31) 0.28 (0.24 to 0.31)

Period 9 0.24 (0.21 to 0.28) 0.24 (0.21 to 0.28)

Period 10 0.23 (0.19 to 0.26) 0.23 (0.19 to 0.26)

Period 11 0.23 (0.19 to 0.27) 0.23 (0.19 to 0.27)

Period 12 0.22 (0.19 to 0.27) 0.22 (0.19 to 0.27)

Period 13 0.24 (0.19 to 0.29) 0.24 (0.19 to 0.29)

Period 14 0.17 (0.13 to 0.23) 0.17 (0.13 to 0.23)

Period 15 0.19 (0.14 to 0.26) 0.20 (0.14 to 0.27)

Period 16 0.12 (0.07 to 0.21) 0.13 (0.07 to 0.21)

Patient level, OR (95% CrI)

Treatment status (vs. non-CTO)

CTO 1.12 (1.06 to 1.18) 0.90 (0.75 to 1.08)

Gender (vs. male)

Female 1.08 (1.03 to 1.13)

Age (vs. < 18 years)

18–35 years 1.22 (0.89 to 1.69)

36–64 years 0.99 (0.72 to 1.37)

≥ 65 years 0.75 (0.54 to 1.05)

Ethnicity (vs. white)

Mixed 1.01 (0.88 to 1.16)

Asian 0.83 (0.76 to 0.91)

Black 0.94 (0.87 to 1.02)

Other 0.78 (0.69 to 0.89)

Missing 0.89 (0.70 to 1.12)

continued
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TABLE 8 Rate of re-admission: results of four-level discrete-time (period–patient–MSOA–provider trust) cross-classified
models (continued )

Characteristic
Model with time period and
treatment status covariate onlya

Model with time period,
treatment status, patient
and MSOA covariatesa

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.79 (0.72 to 0.86)

Severe psychotic 0.89 (0.82 to 0.97)

Cognitive impairment 0.39 (0.35 to 0.45)

Missing 0.22 (0.17 to 0.28)

Patient-level interactions, ORs (95% CrI)

CTO*Less severe psychotic 1.08 (0.89 to 1.30)

CTO*Severe psychotic 1.09 (0.91 to 1.31)

CTO*Cognitive Impairment 2.16 (1.55 to 3.00)

CTO*Missing Care cluster group 2.53 (1.66 to 3.86)

MSOA level

Deprivation (vs. least deprived),b OR (95% CrI)

Second quintile 1.06 (0.96 to 1.17)

Third quintile 1.16 (1.05 to 1.27)

Fourth quintile 1.09 (0.99 to 1.19)

Fifth quintile 1.17 (1.07 to 1.28)

Unexplained variance (SE)

MSOA 0.03 (0.01) 0.03 (0.01)

Provider trust 0.03 (0.01) 0.02 (0.01)

MOR (95% CrI)

MSOA 1.22 (1.15 to 1.30) 1.21 (1.05 to 1.30)

Provider trust 1.21 (1.15 to 1.27) 1.18 (1.14 to 1.24)

SE, standard error.
a Results based on 23,171 patients in 5846 MSOAs and 61 provider trusts.
b Small number of patients living outside England (n= 91) were modelled as a separate category; results not reported here.
Rate of re-admission: results of four-level discrete-time (period–patient–MSOA–provider trust) CCMMs, showing ORs
(95% CrI) for covariates and estimates SE of variance and MOR (95% CrI), for all NHS provider trusts.
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FIGURE 11 Rate of re-admission (log-odds) by 90-day period and treatment status.
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The results from this model also showed that, when the multilevel structure was recognised, CTO patients
were estimated as having a slightly overall greater rate of re-admission than non-CTO patients before
taking account of patient and local area characteristics (OR 1.12, 95% CrI 1.06 to 1.18). Although this
appears to contradict the results of the Kaplan–Meier analysis, differences can be expected given that
the estimates of MMs adjust for autocorrelation and have a cluster-specific interpretation (i.e. they
relate to the typical community) rather than a population-averaged interpretation (i.e. they relate to the
average across all communities).78

Taking the model with other covariates included (Table 8), we see first that the estimates for time
periods were virtually the same, thus the hazard profile shown in Figure 11 remained unchanged after
taking account of other patient and local area characteristics. Because interaction terms between
treatment status and care cluster group were included in this model, the interpretation of the effect
of treatment status on the rate of re-admission is not straightforward as it is different for different
care cluster groups. Figure 12 uses the relevant terms to show these differential effects graphically.
As can be seen, although there was a suggestion that the rate of re-admission was lower for CTO
patients in the non-psychotic, less severe psychotic and severe psychotic care cluster groups than for
the non-CTO patients in these groups, the effects were small (and non-significant). However, the rate
of re-admission was significantly higher for CTO patients in the cognitive impairment care cluster
group than for the non-CTO patients in that group.

In terms of other patient and local area characteristics, women had a slightly higher rate of re-admission
than men (OR 1.08, 95% CrI 1.03 to 1.13) and Asian patients had a lower rate than white patients
(OR 0.83, 95% CrI 0.76 to 0.91). There was no clear patterning on the basis of local-area deprivation,
although the rate was significantly higher in the third and fifth quintiles.

There was significant variation between both MSOAs and provider trusts in the rate of re-admission,
even after taking account of all patient and local area characteristics, with the former being slightly
greater (MOR 1.21, 95% CrI 1.05 to 1.30 vs. MOR 1.18, 95% CrI 1.14 to 1.24 respectively).
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Total time in admission
In the treatment group (CTO), 35.0% (n = 2216) of patients were recorded as having at least one
hospital admission of known duration (i.e. the end date was present or could be imputed), with each of
these patients having, on average, two admissions. In the control group (non-CTO), 33.7% (n = 5674)
of patients were recorded as having at least one hospital admission of known duration (i.e. the end
date was present or could be imputed), with each of these patients having, on average 2.2 admissions.
A small number of patients (325 non-CTO patients and 119 CTO patients) had PROVSPELL episodes
(i.e. admission end dates) that could not be imputed.

For all patients in each treatment group (i.e. not just those who had admissions), the average total time
in admission across the study period was 54.4 days (standard deviation 144.3 days) for the CTO group,
and 46.9 days (standard deviation 120.2 days) for the non-CTO group. CTO patients, therefore, spent
7.5 days longer in admission on average across the study period than non-CTO patients. It should be
noted that the median value for the total time in admission was zero for both groups, as the majority
of patients were not admitted to hospital during the study period.

Table 9 presents the results of two, two-level hierarchical MMs of patients within provider trusts based
on all 61 NHS provider trusts for the total time in admission. As with time subject to CTOs in the previous
section, total time in admission was substantially overdispersed with most patients having short periods
of time in admission, whereas a small number had considerably longer periods. Accordingly, a negative
binomial link function was used and hierarchical MMs rather than CCMMs were applied. An offset variable
was, again, included to take account of time ‘at risk’. Thus, the outcome modelled was the rate of admission
per day (i.e. the likelihood of being in hospital on any given day), with higher daily rates indicating a greater
total time in admission. As before, when exponentiated, these estimates resulted in RRs.

TABLE 9 Total time in admission: results of two-level (patient–provider trust) hierarchical models

Characteristic
Model with treatment
status covariate onlya

Model with treatment status,
patient and MSOA covariatesa

Patient level, RR (95% CI)

Treatment status (vs. non-CTO)

CTO 1.34 (1.24 to 1.44) 1.20 (1.10 to 1.30)

Gender (vs. male)

Female 0.94 (0.88 to 1.00)

Age (vs. ≤ 18 years)

18–35 years 0.98 (0.60 to 1.59)

36–64 years 0.78 (0.47 to 1.25)

≥ 65 years 0.62 (0.37 to 1.02)

Ethnicity (vs. white)

Mixed 1.01 (0.83 to 1.25)

Asian 0.82 (0.72 to 0.94)

Black 0.96 (0.86 to 1.07)

Other 0.68 (0.57 to 0.81)

Missing 0.68 (0.50 to 0.93)

RESULTS
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As can be seen, CTO patients had a significantly higher daily rate of admission (RR 1.34, 95% CI
1.24 to 1.44) than non-CTO patients before taking account of patient and local area characteristics.
Although this was reduced adjusting for these characteristics, their daily rate of admission remained
significantly higher (RR 1.20, 95% CI 1.10 to 1.30) than those not subject to CTOs.

A model that included interactions between treatment status and care cluster group was also estimated.
These additional terms were not statistically significant and did not improve the fit of the model and
are not reported here. As a result, what follows is based on the model in Table 9, with treatment
status, patient and MSOA covariates.

At patient-level, Asian patients (RR 0.82, 95% CI 0.72 to 0.94) had a lower daily rate of time in hospital
than white patients, whereas patients in the less severe psychosis (RR 0.78, 95% CI 0.70 to 0.88) or
cognitive impairment (RR 0.54, 95% CI 0.46 to 0.62) care cluster groups had lower daily rates than
patients in the non-psychotic group. RRs for patients in the severe psychotic group, meanwhile, were
not significantly different from the non-psychotic group (RR 0.96, 95% CI 0.87 to 1.08). There was no
significant patterning on the basis of gender, age or local area deprivation.

There was significant variation in the daily rate of admission between all NHS provider trusts, even
after taking account of all patient and local area characteristics (MRR 1.24, 95% CI 1.15 to 1.31), with
the effect size being greater than any of these characteristics.

TABLE 9 Total time in admission: results of two-level (patient–provider trust) hierarchical models (continued )

Characteristic
Model with treatment
status covariate onlya

Model with treatment status,
patient and MSOA covariatesa

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.78 (0.70 to 0.88)

Severe psychotic 0.96 (0.87 to 1.08)

Cognitive impairment 0.54 (0.46 to 0.62)

Missing 0.36 (0.30 to 0.44)

MSOA level

Deprivation (vs. least deprived)b

Second quintile 1.06 (0.93 to 1.20)

Third quintile 1.12 (0.98 to 1.26)

Fourth quintile 1.02 (0.91 to 1.14)

Fifth quintile 1.11 (0.98 to 1.24)

Unexplained variance (SE)

Provider trust 0.04 (0.01) 0.03 (0.01)

MRR (95% CI)

Provider trust 1.27 (1.19 to 1.34) 1.24 (1.15 to 1.31)

SE, standard error.
a Results based on 23,171 patients in 61 provider trusts.
b Small number of patients (n = 91) living outside England were modelled as a separate category; results not

reported here.
Total time in admission: results of two-level (patient–provider trust) hierarchical models, showing RRs (95% CIs) for
daily rate of admission for covariates and estimates SE of variance and MRRs (95% CIs), for all NHS provider trusts.
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As this outcome was likely to have the greatest impact in terms of treatment costs, a sensitivity
analysis based on the 59 provider trusts that remained after the two outliers were excluded was
conducted. Results for this analysis are provided in Appendix 2. They did not show any marked
differences from the results for all provider trusts.

The fixed part estimates of the model in Table 9, with treatment status, patient and MSOA covariates
were used to obtain predictions of each patient’s daily rate of admission. Using these, the average
number of days in hospital per year, based on all patients, was 27.1 days (95% CI 26.9 to 27.2 days) for
those on CTOs and 20.5 days (95% CI 20.4 to 20.6 days) for those not on CTOs. The corresponding
figures based on severe psychotic patients only, the care cluster group most likely to be on CTOs, were
29.7 days (95% CI 29.5 to 29.8 days) and 24.4 days (95% CI 24.3 to 24.5 days).

Mortality
In total, 98.4% (n = 22,799) of patients in the matched subsample could be linked to the ONS mortality
database. Of these patients, 2143 (9.4%) were recorded as having died during the study period. The 1.6%
(n = 372) of patients whose records could not be linked to mortality data were not concentrated in any
particular provider trust or care cluster and did not appear to differ in these respects from those whose
records were linked. Table 10 shows the distribution of deaths in the study period according to treatment
status; as can be seen, 280 (4.5%) CTO patients died during the study period, whereas 1863 (11.2%)
non-CTO patients died. Table 11 shows the distribution of cause of death by treatment status.

TABLE 10 Mortality: number of patients who died during the study period in the matched subsample by CTO treatment
status

Treatment status Died in study period, n (%) Total

Non-CTO 1863 (11.2) 16,577

CTO 280 (4.5) 6222

Totala 2143 (9.4) 22,799

a A small number of patients (n= 372) could not be linked to the ONS mortality database.

TABLE 11 Mortality: number of deaths by cause of death and CTO treatment status

Cause of death (ICD-10 block code)a

Treatment status

CTO, n (%) Non-CTO, n (%)

A–D (infectious/neoplasm/blood) 29 (10.4) 214 (11.5)

E (endocrine) 10 (3.6) 23 (1.2)

F (mental/behavioural) 19 (6.8) 401 (21.5)

G (nervous system) 12 (4.3) 237 (12.7)

I (circulatory system) 63 (22.5) 374 (20.1)

J (respiratory system) 50 (17.9) 254 (13.6)

K–M (digestive/skin/muscular) 11 (3.9) 83 (4.5)

N–W (genitourinary/perinatal/congenital/other) 19 (6.8) 112 (6.0)

X–Y (external causes) 61 (21.8) 144 (7.7)

All causesb 274 1842

ICD-10, International Statistical Classification of Diseases and Related Health Problems, Tenth Revision.
a Deaths were aggregated across ICD-10 block codes in order to meet disclosure control requirements.
b Figures do not sum to the total number of deaths in each treatment group owing to the presence of a small number

of deaths (n = 27) without ICD-10 codes.

RESULTS

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

38



Owing to small numbers, the analysis of mortality was conducted on an all-cause basis. Results for
CCMMs based on patients, MSOAs and provider trusts for the binary response of ‘died in study period’
(1) and ‘stayed alive in study period’ (0) are shown in Table 12. As can be seen, CTO patients were
much less likely to die than non-CTO patients, particularly before (OR 0.37, 95% CrI 0.32 to 0.43)
(Table 12), but also after taking account of patient and local characteristics including age, gender,
ethnicity and care cluster group (OR 0.69, 95% CrI 0.60 to 0.81) (see Table 12, Model with treatment
status, patient and MSOA covariates). A model with interaction effects between treatment status
and care cluster group was also estimated but the additional terms were non-significant and did
not improve the fit of the model (results not reported here). As a result, the remainder of the
discussion relating to Table 12 is based on the results from the model with treatment status,
patient and MSOA covariates.

TABLE 12 Mortality: results of three-level (patient–MSOA–provider trust) cross-classified models

Characteristic
Model with treatment
status covariate onlya

Model with treatment status,
patient and MSOA covariatesa

Patient level, OR (95% CrI)

Treatment status (vs. non-CTO)

CTO 0.37 (0.32 to 0.43) 0.69 (0.60 to 0.81)

Gender (vs. male)

Female 0.72 (0.65 to 0.79)

Age (vs. < 18 years)

18–35 years 0.96 (0.31 to 3.71)

36–64 years 2.95 (0.95 to 11.36)

≥ 65 years 13.65 (4.39 to 52.40)

Ethnicity (vs. white)

Mixed 0.68 (0.40 to 1.10)

Asian 0.67 (0.50 to 0.89)

Black 0.67 (0.53 to 0.85)

Other 0.92 (0.66 to 1.25)

Missing 1.15 (0.74 to 1.73)

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.64 (0.53 to 0.77)

Severe psychotic 0.82 (0.69 to 0.98)

Cognitive impairment 2.05 (1.71 to 2.46)

Missing 2.18 (1.66 to 2.85)

MSOA level

Deprivation (vs. least deprived),b OR (95% CrI)

Second quintile 0.87 (0.72 to 1.04)

Third quintile 1.01 (0.84 to 1.20)

Fourth quintile 0.92 (0.77 to 1.09)

Fifth quintile 0.98 (0.83 to 1.17)
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As predicted, there was a clear association between age and likelihood of death, with the latter being
highest among those aged ≥ 65 years (OR 13.65, 95% CrI 4.39 to 52.40). There was also a higher
likelihood of death among patients with cognitive impairment (OR 2.05, 95% CrI 1.71 to 2.46). Women
had a lower likelihood of death compared with men (OR 0.72, 95% CrI 0.65 to 0.69). Patients in all of
the main ethnic minority groups had a lower likelihood of death compared with white patients. There
was no significant association with care cluster group or local area deprivation.

There was substantial variation between provider trusts and, particularly, between MSOAs before
taking account of patient and local area characteristics (MOR 1.57, 95% CrI 1.41 to 1.77, and MOR
2.02, 95% CrI 1.79 to 2.27, respectively). After taking account of these characteristics, however, this
association was considerably reduced (MOR 1.18, 95% CrI 1.07 to 1.30, and MOR 1.16, 95% CrI 1.04
to 1.33, respectively), although it may be that this lack of variation is due to the comparatively small
number of deaths in the subsample.

Variation in associations between use of community treatment orders and
patient outcomes (aim 3)

In the previous section, the effect of treatment status was estimated as a fixed-part effect (i.e. it was
estimated across the sample as a whole and was not allowed to vary between provider trusts or local
areas). This was based on an implicit assumption that the association between treatment status and
each of the patient outcomes was the same in all areas, and for all provider trusts. The effect of treatment
status on a patient outcome may, however, be different in different places (i.e. it may vary between areas
and between provider trusts). For example, in some provider trusts, CTO patients may spend more time
in hospital than non-CTO patients, whereas in other provider trusts they may spend less.

TABLE 12 Mortality: results of three-level (patient–MSOA–provider trust) cross-classified models (continued )

Characteristic
Model with treatment
status covariate onlya

Model with treatment status,
patient and MSOA covariatesa

Unexplained variance (SE)

Patient 3.29 3.29

MSOA 0.37 (0.06) 0.02 (0.02)

Provider trust 0.15 (0.04) 0.02 (0.01)

% unexplained variance: VPC (95% CrI)

Patient 86.44 98.86

MSOA 9.64 (6.54 to 13.08) 0.51 (0.03 to 1.83)

Provider trust 3.91 (2.29 to 6.31) 0.63 (0.09 to 1.50)

MOR (95% CrI)

MSOA 2.02 (1.79 to 2.27) 1.16 (1.04 to 1.33)

Provider trust 1.57 (1.41 to 1.77) 1.18 (1.07 to 1.30)

SE, standard error.
a Results based on 22,799 patients in 5832 MSOAs and 61 provider trusts.
b Small number of patients living outside England (n = 87) were modelled as a separate category; results not

reported here.
Mortality: results of three-level (patient–MSOA–provider trust) CCMMs showing ORs (95% CrI) for covariates and
estimates SE of variance, for all NHS provider trusts.

RESULTS
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This variation can be investigated by allowing the effect of treatment status to vary across higher-level
settings. In MMs, this is done by estimating the effect of treatment status in both the fixed and the
random parts of the model. Although the fixed-part estimate gives the ‘average’ association across all
settings, the random-part estimate gives the degree of variation around this average between settings.
As outlined earlier (see Chapter 2, Strategies for analysis), such models are known as ‘fully random’ MMs
and involve the estimation of an additional variance term, together with an additional covariance term
as there are now two variance terms (one for each treatment group in effect).

Owing to time limitations with regard to time to first admission analyses (i.e. computing overheads for
discrete-time models) and data limitations with regards to mortality analyses (i.e. few patient deaths),
fully random MMs were estimated only for total time in admission. Table 13 shows the results based on
all NHS provider trusts. Given the results reported earlier for this outcome (see Table 8), no interaction
effects were considered and the only new terms were the two additional parameters relating to the
unexplained variance at provider trust-level referred to earlier (see Chapter 2, Strategies for analysis).

The first thing to note about Table 13 is that none of the three terms relating to the random part
(unexplained variance) of the model at provider trust-level are large or substantially greater than two
times their standard error (i.e. they are unlikely to be statistically significant). It would appear, therefore,
that there is little variation in the effect of treatment status between provider trusts. This was confirmed
by calculating the Wald statistic, a joint chi-squared test, for the addition of the two new terms
(Wald statistic = 4.837, 2 degrees of freedom; p = 0.09).

TABLE 13 Total time in admission: results of fully-random two-level (patient–provider trust) hierarchical model

Characteristic
Model with treatment status,
patient and MSOA covariatesa

Patient level, RR (95% CI)

Treatment status (vs. non-CTO)

CTO 1.22 (1.09 to 1.36)

Gender (vs. male)

Female 0.94 (0.88 to 1.00)

Age (vs. ≤ 18 years)

18–35 years 0.98 (0.60 to 1.54)

36–64 years 0.78 (0.48 to 1.21)

≥ 65 years 0.63 (0.38 to 0.98)

Ethnicity (vs. white)

Mixed 1.02 (0.84 to 1.24)

Asian 0.82 (0.72 to 0.93)

Black 0.96 (0.87 to 1.08)

Other 0.69 (0.59 to 0.82)

Missing 0.69 (0.51 to 0.94)

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.78 (0.70 to 0.87)

Severe psychotic 0.96 (0.85 to 1.06)

Cognitive impairment 0.53 (0.46 to 0.62)

Missing 0.36 (0.30 to 0.44)
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It should also be noted that the estimate and standard error for the overall ‘fixed’ effect of treatment
status (CTO) at patient level (RR 1.22, 95% CI 1.09 to 1.36) was broadly unchanged compared with
the corresponding value in the model with time period, treatment status, patient and MSOA covariates
in Table 9 (RR 1.20, 95% CI 1.10 to 1.30). Such evidence suggests that this estimate was accurate
and reliable.

A sensitivity analysis based on the 59 trusts that remained after the two outliers were excluded was
conducted for this part of the study. Results for this analysis are given in Appendix 3. They supported
the estimated ‘fixed’ effect of treatment status and confirmed that, if there was any variation, it related
to the two outlier trusts rather than the remaining majority.

Association between community treatment orders and health-care
costs (aim 4)

As described previously, the analysis of associations between the use of CTOs and health-care costs
used the matched subsample consisting of 6329 patients in the treatment group (CTO) and 16,842 in
the control group (non-CTO).

The time in admission per year, and the associated health-care costs for both the CTO and the non-CTO
group are presented in Table 14. For those within the treatment (CTO) group there was a higher daily
rate of admission compared with those in the control group. Consequently, over a 1-year period the
treatment group was predicted to spend on average 27.1 days in admission compared with 20.5 days in
the control group. This increase is reflected in the costs associated with inpatient admission with those
who are subject to a CTO being estimated at £10,941.53 (95% CI £10,876.14 to £11,006.93) compared
with £8272.51 (95% CI £8233.53 to £8311.48) per year for the non-CTO group. Thus, the mean
difference was £2669.03 (95% CI £2592 to £2745.15).

TABLE 13 Total time in admission: results of fully-random two-level (patient–provider trust) hierarchical model
(continued )

Characteristic
Model with treatment status,
patient and MSOA covariatesa

MSOA level

Deprivation (vs. least deprived),b RR (95% CI)

Second quintile 1.06 (0.94 to 1.20)

Third quintile 1.12 (0.98 to 1.26)

Fourth quintile 1.02 (0.91 to 1.14)

Fifth quintile 1.10 (0.98 to 1.23)

Provider-level: unexplained variance (SE)

Non-CTO variance 0.02 (0.01)

Non-CTO/CTO covariance 0.00 (0.01)

CTO variance 0.06 (0.03)

SE, standard error.
a Results based on 23,171 patients in 61 provider trusts.
b Small number of patients living outside England were modelled as a separate category; results not reported here.
Total time in admission: results of fully-random two-level (patient–provider trust) hierarchical model, showing RRs
(95% CIs) for daily rate of admission for covariates and estimates SE of variance and covariance, for all NHS
provider trusts.

RESULTS
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There are extra administrative burdens associated with implementing CTOs as outlined in Table 2
(see Chapter 2). This includes the cost of increased MHT visits, tribunals, SOAD assessments and
the completion of other formal, legal and administrative tasks associated with implementing CTOs.
In this analysis, an extra fixed annual cost (£1529.35) associated with CTO implementation was
attached to those patients who were subject to a CTO (see Table 2). The result of this is a further
increase in cost for those who received a CTO to £12,470.88 (95% CI £12,405.49 to £12,536.28) per
year compared with the £8272.51 (95% CI £8233.53 to £8311.48) in the control group (see Table 14).
This further increased the difference in costs between the two groups.

A supplementary subgroup analysis considered only those patients in the severe psychotic care cluster
group (as the group most likely to be subject to a CTO). As shown in Table 15, the severe psychotic
patients typically had higher inpatient costs than the rest of the sample. In terms of comparisons
between the two treatment groups, the results were consistent with main results. Again, average costs
were higher within the CTO group, with the average cost being £11,988.50 (95% CI £11,920.89 to
£12,056.11) compared with £9850.33 (95% CI £9809.27 to £9891.38).

In summary, we found that patients in the CTO group had consistently higher rates of admission and
consequently higher admission costs than the non-CTO group.

TABLE 15 Estimated cost of admission per 1-year period per patient for severely psychotic non-CTO patients and for
severely psychotic CTO patients

Severe psychotic patients onlya Estimate 95% CI

Non-CTO severe psychotic patients

Mean daily rates 0.0668 0.0665 to 0.0671

Number of days in admission in 1-year period 24.4 24.3 to 24.5

Cost of days in admission in 1-year period per patient (£) 9850.33 9809.27 to 9891.38

CTO severe psychotic patients

Mean daily rates 0.0813 0.0808 to 0.0818

Number of days in admission in 1-year period 29.7 29.5 to 29.8

Cost of days in admission in 1-year period per patient (£) 11,988.50 11,920.89 to 12,056.11

a Results based on 10,315 patients.

TABLE 14 Estimated cost of admission per 1-year period per patient for non-CTO patients and for CTO patients

All patientsa Estimate 95% CI

Non-CTO patients

Mean daily rates 0.0561 0.0558 to 0.0564

Number of days in admission in 1-year period 20.5 20.4 to 20.6

Cost of days in admission in 1-year period per patient (£) 8272.51 8233.53 to 8311.48

CTO patients

Mean daily rates 0.0742 0.0738 to 0.0746

Number of days in admission in 1-year period 27.1 26.9 to 27.2

Cost of days in admission in 1-year period per patient (£) 10,941.53 10,876.14 to 11,006.93

Cost of admission in 1 year including extra administrative burden (£) 12,470.88 12,405.49 to 12,536.28

a Results based on 23,171 patients in 61 provider trusts.
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Chapter 4 Stakeholder involvement

Purpose

The project team believe that stakeholder engagement is a necessary part of any effective research in
health and social care. To ensure that the engagement was a productive experience for the research
team and the stakeholders we engaged, we were guided by INVOLVE’s National Standard for Public
Involvement (see Appendix 4).79 The standards provide a framework for reflecting on and improving the
purpose, quality and consistency of public involvement in research. They describe the building blocks
for good public involvement and provide a baseline of expectations. This helps the public know what to
expect when involved in research, and researchers know what needs to be done.

Involvement events were held to support the research project in several ways: to share preliminary
findings of the research with interested stakeholders; to provide the research team with broader
insights into some of the initial findings; and to identify further questions that might be addressed
either through further examination of the existing data or by further, future research. The overarching
purpose of these events was consultative and to assist the study team in the conduct, interpretation
and dissemination of the research.

Meetings and people

We ran two involvement events. The first meeting was held in Sheffield and was attended by a range
of mental health professionals and the second, held in London, was for people with lived experience of
being on a CTO or for people caring for someone with such experience.

Sheffield event for mental health professionals
The first event took place in Sheffield on 2 May 2018, at Fulwood House, the headquarters and training
base for Sheffield Health and Social Care NHS Foundation Trust. The event, which formed part of the
monthly Regional Grand Round programme for South Yorkshire, was attended by a range of mental health
clinicians, service managers and other health and social care professionals working in South Yorkshire and
North Derbyshire. Many of those attending (including consultant psychiatrists) had extensive experience
of caring for and treating patients subject to CTOs. Approximately 70 staff attended the half-day event
that included presentations from four members of the research team, a plenary question and answer
session, small group discussions, feedback and a final summary. The event was chaired by Scott Weich.

The discussions covered the following topics: the benefits of CTOs, possible disadvantages of CTOs,
reasons for geographic variation in rates and duration of use, and alternative options for reducing
compulsory detentions.

London event for service users and carers
The second event took place in London, at the Mental Health Foundation (MHF)’s main office on
19 July 2018. The format was based on learning from previous public and patient involvement events
facilitated by the MHF in response to feedback from service users and carers about how to make
such events accessible, and also in line with the INVOLVE standards 1–4 that consider accessibility
(both physical access and the use of accessible language with timely and appropriate communications
throughout the engagement process). The format included provision of summary materials in advance;
a mid-morning start time to allow comfortable travel times; refreshment breaks and lunch provided;
travel arranged on people’s behalf and out-of-pocket expenses settled on the day if requested.
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This sometimes required direct one-to-one support for participants, tailoring the practical support to
each individual to ensure that they had support needs met both in advance and on the day. This was
delivered by MHF staff with considerable experience of face-to-face work with those who have used
mental health services but were less familiar with academic research.

The event was attended by 10 people who had either been subject to a CTO or provided informal
care (as a family member or friend) to someone who had (two people had both of these experiences).
People were recruited through existing MHF networks and most participants had previously participated
in research as members of service user and carer reference groups (and knew each other either through
this research or through their own support networks). Some were new to involvement in research. The
majority (seven) were based in London with three people travelling from Hampshire. The group was
balanced in terms of gender (six male, four female) and had a degree of ethnic diversity (seven white
British, one Asian British, two black British).

The half-day event was chaired by David Crepaz-Keay and included presentations from three members
of the research team and covered the following topics: the history and scope of CTOs; trends in rates
of detention; an overview of the study and its predecessor; and the study’s initial findings, including
rates and variations in the use of CTOs. The presentations were followed by whole group facilitated
discussions based on three questions, namely:

1. What are your experiences of CTOs?
2. What do you think about the study findings?
3. What do you think might help to reduce rates of detention?

The agenda was approached with a degree of flexibility to ensure that contributors had an opportunity
to articulate broader views before returning the focus directly to the research questions and interim
findings. This meant that the discussion was wide ranging and prompted much thought that extended
beyond the remit of the research but enhanced the experience for individual participants.

Emergent themes: professionals

A number of key themes emerged from the discussion that followed the presentation of interim study
findings, which included thoughts on the benefits and disadvantages of CTOs, thoughts about why
there was such a degree of variation between provider trusts and what might help to reduce rates of
admission to hospital.

Benefits of community treatment orders

Access to services or resources
Some professionals reported that follow-up services from their community teams were more readily
available to former inpatients who were subject to CTOs; others concurred that the care of patients
on CTOs was prioritised. Additionally, clinicians felt that they were more accountable for patients on
CTOs and, therefore, paid much greater attention to the needs of these patients. Overall, the view
was that CTOs made it more likely that patients would get the services that they needed.

Adherence to treatment and reduction of re-admissions
Many professionals agreed that CTOs increased the likelihood that patients would adhere to prescribed
treatments and thought that for some patients this increased adherence would reduce the likelihood of
relapse and re-admission. Others thought that any reductions in re-admissions among the CTO group
may directly result from the fact that they were more likely to get support after discharge from hospital
than the non-CTO group. Most agreed that CTOs were more likely to be helpful where there was access
to good-quality community resources.
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Disadvantages of community treatment orders
Some of the perceived disadvantages of CTOs reflected a different perspective on the advantages
outlined above.

Community treatment orders may distort or restrict access to services/resources
Some participants felt that the existence of CTOs and the priority given to patients subject to them
meant that there was little left for patients not subject to them. This could lead to CTOs being used
as a way of accessing services rather than for the purpose intended.

Increase perceived coercion/may damage relationships
The power of recall to hospital was seen by some professionals as a potential threat and, therefore,
something that may actively harm the therapeutic relationship. Some professionals also thought that
CTOs encouraged defensive practice and reduced incentives to take positive risks, which may mean
some patients were on medication for longer than was necessary.

Problems with recall
There were two different concerns expressed that related to either recall or re-admission to hospital.
Some people found it difficult to find available beds when recall was required under the terms of a
CTO; they noted that the existence of a CTO did not, in itself, guarantee that a bed was available if
recall was indicated. Some also thought that CTOs encouraged earlier discharge than was appropriate.

May pathologise or mask social issues
Some concern was expressed that there were examples of clear social causes of distress (e.g. housing
or debt issues) that were being treated as clinical issues. Therefore, CTOs, with their emphasis on
medication adherence, may be distracting from measures to address social care needs.

Takes time and resources to apply
Some found the CTO process was a bureaucratic burden and took time that could be spent on other
things, including direct patient care.

Reasons for geographic variations in use of community treatment orders
Most professionals expressed surprise at the geographic variation in the use of and duration of use of
CTOs across the country, particularly to the extent observed in the course of the study. The following
possibilities were proposed:

l Variation in use or duration of CTOs might be associated with the availability of community-based
health or social care services.

l Use of CTOs (particularly to facilitate early discharge) might be associated with bed numbers and/or
bed occupancy rates.

l Variation in CTO use might be associated with clinical or socioeconomic differences between the
populations served.

l Variation in CTO use might reflect differences between clinical teams and/or trusts in the
perceptions of and/or attitudes towards risk.

Ways to reduce compulsory admissions
The consultation event concluded with an invitation to participants to reflect on the wider issue of
rising rates of compulsory admission under the MHA, and to consider actions to address this. Most
professionals expressed concern at the continuing rise in rates of compulsory admissions and greater
concern was expressed at the rising proportion of inpatients who were detained under section compared
with informal patients. Many thought that this was making inpatient settings less therapeutic for all
patients and more challenging for staff to manage.

Most professionals considered that compulsory detention was necessary under some circumstances
but identified several ways that the need might be reduced.
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One proposed approach was stronger integration of health and social care that would enable people to
get rapid appropriate support in their own homes, either before admission became necessary or as part
of a discharge process. Participants also reflected on the need to see care in holistic, rather than purely
medical terms.

A number of people suggested that closer collaboration with local police could be valuable, so that
mental health needs would be considered and addressed more quickly without the need for formal
detention. In many places, there has been a policy change that ensured that those detained on Section
136 are assessed in health-based settings rather than at police stations. This may have contributed to
more Section 136 detentions being converted to inpatient detentions.

Emergent themes: service users and carers

Service users and carers described their personal experiences of CTOs. A number of themes emerged
following the presentation of interim study findings, which included both positive and negative views
on CTOs, thoughts about why there was such a degree of variation between provider trusts and what
might help to reduce rates of admission to hospital.

Experiences of community treatment orders
One theme that emerged, and was striking, was that many participants were not entirely familiar with
the rationale for, and workings of CTOs, even if they had been subject to them. When people had been
subject to a CTO, they had often been confused about what they could and could not do as a result,
and particularly what the consequences might be of discontinuing medication. It was also evident that
most participants did not understand what they needed to do to be released from a CTO.

There was some difference in views between service users and carers about whether CTOs were a
good or bad thing. Where carers thought that the medication was effective and that the person they
cared for had a tendency to withdraw from medication after discharge from hospital, they thought that
CTOs may encourage longer medication use that they saw as beneficial. Similarly, where people who
had been detained patients saw CTOs as a way of spending less time in hospital, they favoured CTOs
over extended detention.

Participants had a variety of experiences of CTOs. They were generally perceived as an increased form
of control (i.e. coercion), which was definitely not welcome. Most people also thought that CTOs had
an adverse impact on relationships with staff. Some people thought that good therapeutic relationships
led to care and treatment that was agreed by both clinician and patient and that this agreement made
the coercion associated with CTOs unnecessary. Other people described how relationships had been
damaged by the threat of compulsion that CTOs carried.

One person gave a very detailed description of her experience of CTOs. She described them as
counter-therapeutic (in her experience) and something that prevented her from managing her medication
in the way she found most effective. The group broadly agreed that CTOs ‘assume’ that medication
compliance is ‘right’ and did not seem to offer flexibility or choice that some people highlighted as
important in getting the right treatment. Most participants thought that the availability, accessibility
and quality of community support was much more important to recovery than CTOs.

Responses to research findings
The complicated nature of both the research and its findings was reflected in the participants’ reaction
to the interim findings. Most of the service user or carer participants were not used to quantitative
analysis and so the presentation and interpretation of interim results provided an opportunity to
explore ways of making the complicated findings more accessible to wider audiences.
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Participants were interested in the research findings and some were surprised by the range of differences
in the use of CTOs, in particular by provider trusts that used them in nearly all discharge procedures.
In these areas, people thought it showed that services were not responding to individual need. Others
were less surprised and had experience of receiving different approaches from different psychiatrists
and thought it was likely that psychiatrists’ views (and uses) of CTOs would vary.

Participants also raised a number of questions, including whether or not CTOs were more effective
if they were used for longer, whether or not people on CTOs received more or better services, and
whether or not CTOs cost money or took up time that could be used for other things.

Ways of reducing compulsory admission

Possible explanations for rising rates of detention
Participants were not surprised that rates of compulsory admission had increased and were continuing
to increase over time. Some thought this was attributable to a fear of dangerousness, some that it was
a result of a ‘medication first’ attitude to dealing with distress, and some that it related directly to cuts
in resources elsewhere and the distress caused by reforms to the benefits system.

Suggestions for reducing compulsory admissions
The following suggestions were offered as potential ways of reducing compulsory admission:

l More support for carers, who are having to spend more time on providing care at personal financial
cost, and at a cost to their own mental and physical health, particularly as they got older.

l Quicker access to crisis services, so that people could get help when they needed it – before
compulsory detention became necessary.

l More day facilities to reduce the isolation people experience during the day.
l More choices of and alternative approaches to medication, which might also encourage those who

are put off from seeking help if they think medication is all they will be offered.
l Support with financial and housing difficulties, including problems with neighbours and experience

of discrimination. These are often issues that might ‘tip people over the edge’ and into a crisis that
may lead to compulsory admission.

Conclusions

Stakeholder engagement adds significant value to research but needs to be done well to ensure that
there are benefits to both the research and to those who engage with it, particularly those who are
service users or informal carers. This engagement was led by a co-investigator with direct experience
of using mental health services (including formal detention but not CTOs) and supported by MHF
staff with experience of engaging service users and carers in similar projects. Every effort was made
to apply INVOLVE standards and the feedback received from those who engaged was positive.

We were struck by the similarities in the responses of the two distinct stakeholder groups to the
interim research findings. Both groups were surprised by the extent of the geographic variation in the
rates of CTO use; both could see that CTO use could be beneficial under some circumstances but may
lead to an over reliance on purely medication-orientated treatment. Both groups were also concerned
that there were insufficient resources to support people in their own homes, both prior to admission
and post discharge, and thought that this may contribute to rising admission rates.

There were also some notable differences between the groups. The professional group understood the
concept and practice of CTOs well, but remained ambivalent about their benefit and found it difficult
to weigh the positive benefits that were seen with some patients against the administrative burden
and over-reliance on medication that came with them. It was clear that, in some cases, professionals
used CTOs because, without them, very little was on offer to meet broader patient needs.
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The service users and carers were much less clear about how CTOs operated and what they actually
meant in terms of the consequences of non-compliance. They clearly highlighted a need for a more
careful explanation of the restrictions they were bound by and what happened in the case of breaches.

The events also highlighted that it is both important and difficult to communicate complicated findings
from sophisticated analysis to interested but non-technical audiences.
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Chapter 5 Discussion and conclusions

Overview of the study

Community treatment orders were introduced to England in November 2008. They allow certain
patients detained in hospital with serious mental disorders to continue treatment in the community
following discharge under specific conditions. Although well-established, there has been little research
into patterns of use and evidence from outcome studies, both in England and other countries, has been
mixed. In the light of this, the present study used routine clinical and administrative data to analyse
variations in use and associations with patient outcomes and health-care costs.

The four main aims of the study were to:

1. examine variation in the use of CTOs between patients, local areas and service providers
2. estimate associations between the use of CTOs and key patient outcomes
3. explore variation in these associations between patients, places and service providers
4. estimate the health-care costs associated with CTOs.

We set out to achieve these aims through multilevel statistical analysis of 4 years of data (between
2011/12 and 2014/15) from the MHSDS, a routine administrative data set that records all specialist
NHS-funded mental health treatment activity in England. We addressed the first research aim by
describing the frequency and distribution of CTO use across all study years and, for those patients
who had ‘ever’ been on a CTO, the amount of time they had been subject to CTOs over the 4 years.
The second and third research aims were addressed by estimating associations between CTO use and
three patient outcomes: re-admission, total time in admission and mortality. The final research aim was
addressed by estimating the mental health treatment costs, and the costs of inpatient admission in
particular, over a 1-year period, together with the costs associated with the administration and
oversight of CTOs.

Although the first research aim was considered using data from the full study sample, the second, third
and fourth aims were addressed using a subset of patients who had only been on a CTO once and a
temporally matched sample of patients who had never been on a CTO.

For all analyses, we only included patients who had been treated at NHS provider trusts. MSOAs were
used to operationalise the local area in which patients lived. Four key patient characteristics were
considered in each analysis: gender, age, ethnicity and diagnostic/illness severity as indicated by means
of PbR care clusters. Local area characteristics were considered in terms of a single multidimensional
measure of deprivation.

Summary of main findings

Variation in the use of community treatment orders (aim 1)
Our first aim was to examine variation in the use of CTOs between patients, local areas and service
providers. We began by estimating null or ‘empty’ MMs to assess the total degree of variation at each
of these levels. Next, we estimated models with covariates to show how this variation related to
patient and local area characteristics, and the effects of adjusting for these variables on higher-level
variation in the use of CTOs. Provider-level residuals from these models were then examined to
identify service providers where variation did not relate to these characteristics.
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‘Ever on a CTO’ versus ‘Never on a CTO’

Although most variation in whether a patient had ‘ever’ or ‘never’ been on a CTO was observed
between patients, there was also significant independent variation in this outcome between provider
trusts and between local areas. Most of the between-provider trust variation appeared to arise from
substantially different practice in a small number of trusts. Although one provider trust was recorded
as making no use of CTOs, the most significant difference concerned two trusts where there appeared
to be almost universal use of CTOs for all eligible patients. These trusts were also characterised by a
substantial proportion (75–80%) of the 1123 patients who only had CTO episodes that lasted a week
or less during the study period. The reasons for this are unclear but may reflect guidance in the Mental
Health Code of Practice,80 which advises use of CTOs for leave of absence from the ward for > 7 days.

To illustrate the effect of these outliers (for which we are confident that the data are real and not
artefactual), we note that 24.0% of the total variation in CTO use occurred at provider trust-level when
they were included, and just over 4% when they were excluded.When the outliers were removed, however,
variation in CTO use between provider trusts was still statistically significant. There was a tail of providers
where CTO use was either significantly above (n = 15; 25.4%) or below (n = 9; 15.3%) the average.

Approximately 5–6% of variation in CTO use was observed between local areas (MSOAs). Although
local area deprivation was found to be associated with the use of CTOs, it did not account for a
significant proportion of variation between local areas. The association between local area deprivation
and the use of CTOs appeared to follow a dose–response relationship whereby CTO use increased
with the level of deprivation.

Variation in the use of CTOs between provider trusts and local areas remained after taking account
of a number of significant associations at patient level. The most significant individual level association
was with diagnostic/illness severity category (as indicated by PbR care clusters). Those in the ‘less
severe psychotic’ group were more than one and a half times more likely, and those in the ‘severe
psychotic’ group almost four times more likely than non-psychotic patients to be on CTOs.

Associations between CTO use and other patient characteristics were also found. Women were much
less likely to be on CTOs than men (OR 0.70, 95% CrI 0.67 to 0.73) and black patients were more
likely to be on CTOs than white patients, although the difference was not as marked as that found
recently for compulsory admission (OR 1.43, 95% CrI 1.33 to 1.53).63 As the current study was able
to take account of diagnosis/illness severity as well as local area deprivation, there are better grounds
for thinking that the associations estimated here constitute independent ethnic and gender effects.

Time subject to community treatment orders
There was also statistically significant variation between providers and between local areas (MSOAs)
in the time patients were subject to CTOs. In terms of the former, there was a tail of providers where
the time subject to CTOs was either significantly above (n = 13; 21.7%) or significantly below (n = 14;
23.3%) the average.

The most significant association with time subject to CTOs was with PbR care cluster, with patients
in the ‘severe psychotic’ group having the highest rate of CTO use per day (RR 1.22; 95% CI 1.18 to
1.26). Apart from age and gender, all other patient and local neighbourhood characteristics were
characterised by small, non-significant effects. Associations with patient and local area characteristics
were, therefore, much smaller for the time patients were subject to CTOs than whether patients had
‘ever’ or ‘never’ been subject to CTOs.

Association between community treatment orders and patient outcomes (aim 2)
The second aim of the study was to examine the association between the use of CTOs and patient
outcomes. To achieve this, we estimated MMs with a single covariate denoting treatment status
(CTO vs. non-CTO). We then estimated models with additional covariates denoting other patient and
local area characteristics to establish the independent effect of treatment status. We also considered
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the degree of variation between local areas and provider trusts in each outcome before and after taking
account of patient and local area characteristics. Three patient outcomes were studied: re-admission,
total time in admission and mortality.

Re-admission
Slightly more CTO patients were re-admitted than non-CTO patients (36.9% compared with 35.6%).
Although Kaplan–Meier estimates suggested that CTO patients had a slightly longer time on average
to re-admission (9.1 days) than non-CTO patients, overlapping CIs together with the results of more
robust discrete-time MMs, suggested that the rate of re-admission over time was very similar for the
two groups overall.

Models with interaction terms between treatment status and care cluster group suggested that CTO
patients in the non-psychotic, less severe psychotic and severe psychotic patients care cluster groups
had a lower rate of re-admission than non-CTO patients in the same groups, but the effects were small
and non-significant. The rate of re-admission was significantly higher for CTO patients in the cognitive
impairment care cluster group than non-CTO patients in the same group. Women had a slightly higher
rate of re-admission than men and Asian patients had a lower rate than white patients. There were no
statistically significant associations with age or local area deprivation.

There was significant variation between both service providers and local areas in the rate of re-admission
after taking account of patient- and local area-level characteristics. The degree of variation was slightly
greater at local area rather than service provider level (MOR 1.21, 95% CrI 1.05 to 1.30, and MOR 1.18,
95% CrI 1.14 to 1.24, respectively).

Total time in admission
Over the study period, CTO patients spent 7.5 days longer, on average, in admission than non-CTO
patients. Models of total time in admission included an offset variable to take account of the varying
amounts of time (in days) patients were ‘at risk’ of admission. As a result, estimates from these models
constituted daily rates rather than numbers of days. CTO patients had a significantly higher daily rate
of admission than non-CTO patients after taking account of other patient and local area characteristics
(RR 1.20, 95% CI 1.10 to 1.30). The effect of CTOs on the daily rate of admission did not differ according
to PbR care cluster group.

The daily rate of admission was lower for Asian patients (RR 0.82, 95% CI 0.72 to 0.94) and for patients
in the less severe psychotic (RR 0.78, 95% CI 0.70 to 0.88) or cognitive impairment (RR 0.54, 95% CI
0.46 to 0.62) care cluster groups. There was no significant patterning in the daily rate of admission on
the basis of age, gender or local area deprivation.

There was significant variation between service providers in the daily rate of admission (MRR 1.24, 95% CI
1.15 to 1.31). This variation could not be accounted for by patient and local area characteristics.

Using the estimated daily rate of admission, the average number of days in hospital per year, based
on all patients, was estimated to be 27.1 days (95% CI 26.9 to 27.2 days) for those on CTOs and
20.5 days (95% CI 20.4–20.6 days) for those not on CTOs. The corresponding figures based on severe
psychotic patients only were 29.7 days (95% CI 29.5 to 29.8 days) and 24.4 days (95% CI 24.3 to
24.5 days), respectively. These data were used to populate our health economic models.

Mortality
Community treatment order patients were much less likely to die than non-CTO patients, before
(OR 0.37, 95% CrI 0.32 to 0.43) and after (OR 0.69, 95% CrI 0.60 to 0.81) taking account of other patient
and local area characteristics. The effect of CTOs on the likelihood of death did not differ according to
care cluster group. There was some variation between both service providers and local areas in mortality,
although it was much reduced after taking account of patient and local area characteristics. It was not as
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substantial as for the other patient outcomes. This finding may be attributable to the small number of
deaths in the subsample.

Although we considered that mortality might be lower in those subject to CTO (given increased contact
with services), the size of the observed association was unexpected. The association remained after
taking account of the major confounders of the association between CTO use and lower mortality.
We adjusted our estimate of this association for age, gender and ethnicity. We also took account of
care cluster because death was much more likely in those with organic disorders. We also adjusted for
local area deprivation, although there was no clear association between this and mortality.

We believe that this finding may be subject to residual confounding and should be treated with caution.
In particular, we note that we were unable to adjust these analyses for the effects of differences in
physical health (including body mass index), comorbid physical disorders and differences in lifestyle
factors, particularly smoking, drinking and use of recreational drugs. We were also unable to control
for differences in prescription medication. Of these, we think that physical health, obesity and smoking
were the most likely factors to confound the association with mortality. Although the non-CTO group
may have included a greater number of patients with so-called ‘negative’, avolitional symptoms of
schizophrenia, the fact that patients in both groups had all experienced episode of acute illness requiring
admission to hospital subject to a compulsory treatment orders argues against this.

Among other potential between-group differences, we think it unlikely that medication adherence varied
substantially between groups given that this is often addressed in patients on CTOs. Interestingly, there may
be other potential unmeasured differences between groups that could have acted as negative confounders,
increasing the advantage observed in the CTO group had we been able to adjust for them. For instance, the
CTO group may have included a greater number of patients with treatment-refractory illnesses who may
therefore have been prescribed higher doses of psychotropic drugs. We also think it is probable that the
CTO group were more likely to have included patients with a history of alcohol and substance misuse.

Overall, we would argue that this finding needs to be taken seriously but treated with caution pending
further investigation, replication and confirmation.

Variation in the association between community treatment orders and patient outcomes (aim 3)
The third aim of the study was to explore variation in the association between the use of CTOs and
patient outcomes. We did this by estimating fully random MMs in which the effect for treatment
status was not ‘fixed’ (i.e. the same) across all provider trusts but was ‘random’ (i.e. allowed to vary)
at provider trust-level. Owing to computing and data restrictions, we only estimated these models for
one patient outcome, total time in admission.

There was no evidence of significant variation between provider trusts in the effect of treatment
status on total time in admission. Our results did, however, confirm the higher daily rate of admission
for CTO patients than non-CTO patients.

Association between community treatment orders and health-care costs (aim 4)
Health-care costs for CTO patients were estimated to be greater than for non-CTO patients. For the
most part, this was due to the longer period of time CTO patients spent in admission compared with
non-CTO patients, although ‘one off’ administrative burdens associated with CTOs were also a factor.
When both were taken into account, the estimated cost per year was £12,470.88 (95% CI £12,405.49
to £12,536.28) for CTO patients compared with £8272.51 (95% CI £8233.53 to £8311.48) for non-CTO
patients. Thus, the mean difference was £2669.03 (95% CI £2592.89 to £2745.15). Although there were
increased costs associated with CTO patients, there was a correspondingly lower rate of mortality than
in non-CTO patients. Therefore, there is a possibility that CTOs could be cost-effective using conventional
methods of economic evaluation that consider both cost and impact on lifetime health-related quality of life.
However, we were unable to formally assess this owing to data limitations.
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Strengths of the study

To our knowledge, this was the largest study of its kind in England, and the first to use complete national
data on CTOs and other mental health service use. As such, there are no comparable studies of either the
use of CTOs or their association with patient outcomes in England. Indeed, we believe this may even be
the largest and most complete study of its kind in the world as it was based on a nationally representative
data set covering every person who received, or was eligible to receive, CTOs within England.

Being based on routine clinical data, the samples included in our analyses were less restrictive than
those of studies based on RCTs. Although we were unable to include independent sector providers,
we included all patients discharged from NHS provider trusts who were eligible to be placed on a CTO.
We did not exclude any particular patient groups (e.g. those who were at risk of suicide or violence
to others). Patients on Restriction Orders are not eligible for a CTO and were therefore excluded.
Furthermore, patients were categorised into clearly distinct treatment groups on the basis of what
had actually happened to them. As the data were derived from routine clinical activity, it captured and
reflected the full range of real world settings in which mental health services are delivered. Consequently,
the results of the study are highly generalisable to England as a whole.

The large sample size ensured a high degree of precision in our estimates of variances and residuals.
Furthermore, it ensured that it was possible to assess variations and differences across a range of
patient subgroups, as well as consider interactions between them. A major reason for the large sample
size was the use of 4 years of data. As well as giving advantages in terms of the precision of estimates,
using data over this time period allowed us to study patient outcomes across a longer period of time
than is possible in RCTs.

Using multilevel modelling techniques allowed us to consider variation across a highly complex,
overlapping and intersecting series of geographies that reflected both local residential settings as
well as service provider settings. This is the first study as far as we are aware that modelled variation
in CTO use and its association with patient outcomes at several spatial scales simultaneously.

Limitations of the study

There were a number of limitations that need to be taken into account when interpreting the study
findings. The most significant of these relate to the study design and especially the secondary analysis
of a routine administrative data set. Such research is always reliant on variables that have been collected
for other purposes and on the quality and completeness of the data.

Although the MHMDS is undoubtedly improving as a source of data for mental health research, it still
has some significant weaknesses. First, although the data set contains a wide range of variables, high
rates of missing data mean many of them cannot be used. This issue is most acute around variables
recording background characteristics, particularly measures of individual social status, although it also
applies to variables giving alternative measures of clinical need to those used here (e.g. HoNOS).

Second, historical problems with date recording meant that it was not possible to take account of
patients’ previous clinical histories. Although this situation had improved greatly by the start of the study
period adopted here, mitigating any substantial direct effects, it still prevented the use of data from
before the study period to reflect prior service use.

Third, even when data fields were present, the information they contained could be erroneous and
inconsistent. This was most noticeable with date sequences for individual patients where start and end
dates were sometimes in conflict. Programing code was used to circumvent these problems, with dates
being taken from elsewhere within the sequence or imputed from alternative data fields as outlined in
the methods chapter.
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Data quality and completeness issues, together with the large number of available data, meant that it
was necessary to simplify the way in which the longitudinal dimension of the study was handled. Thus,
although using 4 years of data allowed outcomes to be considered over a long period of time, some
assumptions were necessary to make analysis strategies manageable. For instance, patients were
allocated to the area of residence and care cluster group pertaining to the time of their index event
although both characteristics were potentially dynamic.

Data issues also had an impact on the study sample that could be used in work analysing the
association between patient outcomes and the use of CTOs. As two of the three outcome measures
centred on date information, either as the duration of an event (i.e. period of time in hospital) or the
specific timing of an event (i.e. occurrence of first re-admission), it was essential that this part of the
study used data where we could be most certain about the quality of data relating to temporality. This
necessitated the use of a subsample of CTO patients, those with one CTO episode that had started
and finished during the study period, for which there was complete and unambiguous date information.

Although working with this subsample may have reduced the study’s representativeness, it amounted
to more than one-third of CTO patients within the study sample as a whole and included patients who
would almost certainly have gone on to have further CTO episodes. In addition, the first CTO episode
can be thought of as being particularly significant in patient histories.

It should also be noted that we considered only the association between the use of CTOs and patient
outcomes using a limited range of outcome measures. Although the health service usage measures
investigated here are routinely used,81 other studies have considered the effectiveness of CTOs in
terms of a much wider variety of outcomes, including social functioning and criminal justice outcomes.

Perhaps the single greatest limitation of observational research is confounding by indication because
patients are not randomised to treatment groups. Hence, variables associated with the intervention
(i.e. being on a CTO or not) may also be associated with the study outcome (i.e. being admitted to
hospital or not). Although there is no way of eliminating the effect of this altogether, we attempted
to control for the most obvious confounding variables statistically. As well as using a time-matched
subsample for the work on outcomes, in effect a design approach to adjustment, we also included key
co-variates in our models of the association between use of CTO and patient outcomes.

For statistical adjustment to be effective in dealing with confounding by indication, three requirements
need to be met. First, all relevant determinants of the indications should be known. Second, data on
confounding factors should be of sufficient quality to allow complete adjustment. Third, the sample size
should be sufficient to allow for statistical modelling of many confounding variables.82 Although the
first requirement is a challenge for any observational study, the foregoing discussion of the MHSDS
shows that the second requirement was a particular challenge, especially given the difficulties around
adjusting for individual socioeconomic status and clinical need. In particular, we regret that missing
data precluded the use of diagnosis as a covariate; care cluster was used instead as a proxy.

However, the large sample size did mean that the third requirement could, at least, be partly satisfied.
Although far from ideal, the use of local area deprivation and care cluster code measures, together
with basic sociodemographic characteristics, meant that a broader range of confounding factors were
taken into account than is sometimes the case in this type of research. Nevertheless, it remains the
case that the estimates of variation and association may still have been misestimated, and that our
findings may have been due to residual confounding. We think that it is unlikely that this could have
accounted for the largely negative study findings, but may have contributed to the association between
CTO use and (reduced) mortality. However, the size of this association after adjusting for study
covariates argues against this as the sole explanation for this finding.
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Our economic analyses were also limited by data quality issues. These analyses, and the estimates of
costs that they were based on, were limited to inpatient costs and estimates of the administrative costs
associated with CTOs. Although this overlooked the costs associated with community treatment, these
are minimised by inpatient costs. It is unlikely that the additional inpatient costs incurred by CTO patients
would have been offset by reduced costs of community treatment; if anything, the opposite was more
likely to be true.

Finally, despite the evident strength of multilevel modelling techniques, the complexity and size of
some of the data sets meant that it was not always possible to estimate the full range of models.
We did, therefore, have to be more selective than we would have liked.

User involvement

Two involvement events were held, one for people who had been subject to a CTO or had provided
informal care to someone who had been, and another for an expert group of professionals involved in
the delivery of mental health services. To ensure that the events were productive, INVOLVE’s National
Standards for Public Involvement were followed.

Although there were similarities in the responses of the two groups to interim findings from the study,
there were noticeable differences in their general responses to CTOs. The professional group understood
the concept and practice of CTOs well, whereas service users and carers were much less clear about how
a CTO operated and what it actually meant in terms of the consequences of non-compliance. Although
carers could see the benefits of a CTO, as could service users when it had been an alternative to
extended detention, professionals remained ambivalent in the light of the administrative burden and
over-reliance on medication that came with it.

Clinical implications

Community treatment orders were (and remain) a controversial addition to the MHA (2007) since
their introduction in England in 2008.83 Evidence from qualitative research suggests that, whereas
some patients (and to a greater degree, carers) see benefit in these orders (arising from more regular
contact from services), they object to their coercive nature. Although many clinicians believe that
CTOs improve outcomes through better treatment adherence, they are often ambivalent about the
potential negative impact on therapeutic relationships.

It is clear from our research that there are differences in the ways that CTOs are used in different
trusts, and this is something we need to understand better. We need to know why for instance, nearly
all eligible patients in some trusts are placed on CTOs, and likewise why these orders are used over
such short intervals in some places. It may be that CTOs are being used in some settings to cover leave
(rather than Section 17 leave), or that they are being used to enable acute treatment to continue in
the community where bed pressure is severe and/or where crisis services are stretched or indeed
where being placed on a CTO brings with it additional resources, like a community care co-ordinator.
To make matters more complex, in some places CTOs are instigated by inpatient doctors without the
involvement of the community teams to whom patients are transferred on discharge. We think that it
is highly likely, therefore, that the advantages (and disadvantages) of CTOs are highly context dependent.

Perhaps the most intriguing finding was the association between CTO and reduced mortality. We believe
that it is too early to say whether this is a true effect or the result of some other explanation. But if it
were to be the case that CTOs improved survival, this would be an extremely powerful argument for
their continued (and even extended) use.
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The results of this research are likely to sow further clinical and therapeutic uncertainty. Although
many clinicians will be able to cite examples of patients who have remained well and out of hospital
while on CTOs, our findings suggest that this is not true of the majority. Although further examination
of the effects of CTOs in specific subgroups of patients is warranted, our findings are consistent with
calls for more limits to their use in future.

Conclusions

Among a nationally representative sample of almost 70,000 patients in England who were eligible to be
subject to CTOs over a 4-year period, we found that CTO use varied to a significant degree between
patients, provider trusts and local areas. CTO use was not associated to a statistically significant degree
with shorter time to re-admission or reduced time in hospital. Although admission rates and length
of stay varied between provider trusts, we found no evidence of variation between services in the
effectiveness of CTOs. Likewise, CTO use was not associated with reduced mental health treatment
costs. Our findings are consistent with the results of the OCTET trial,35 and support the view that
the use of CTOs in England is not effective in reducing future admissions or time spent in hospital.
We provide preliminary evidence of an association between CTO use and reduced risk of death.

Recommendations for further research

Our results are likely to be seen as further evidence for the lack of effectiveness of CTOs, particularly
in the light of impending changes in mental health legislation. However, there were clear benefits for
some patients in some circumstances and it is important that these potential gains are not overlooked.
This applies particularly to the association reported here between CTO use and reduced mortality.
It is also possible that the limitations of the study (and especially the availability of data of sufficient
quality) prevented us from identifying further groups of patients who might benefit from CTOs,
including those who are on CTOs more than once and those with the largest numbers of previous
admissions, and beyond the first re-admission after being subject to a CTO. This research therefore
needs to be extended as well as replicated. There is a further need for greater clinical detail (including
diagnosis, previous service use – especially admissions – and risk history including aggression, violence
and self-harm) to enable better adjustment for confounding by indication.

The association between CTO use and reduced mortality in particular needs further investigation and
replication over a longer period of time among all patients subject to CTOs, to allow subgroup analysis
by cause of death, care cluster and other patient-, area- and service-level variables. The continuation
of such analyses is vital, not least because longer follow-up and reduced right censoring would enable
researchers to consider whether the mortality difference is a short-term time offset in a very high-risk
group or a longer-term effect. We also recommend that other research designs are considered,
including retrospective case-control studies, given the relatively small number of deaths in a sample
such as ours. This recommendation is dependent on the availability and ease of access to longer-term
longitudinal data and may not be possible immediately given historical MHSDS data quality issues,
particularly prior to 2011–12. Any such approach is likely to be equally dependent on the quality and
completeness of data on potential confounders, especially at the patient level.

Further exploration is also needed of the extreme variation in practice in the use of CTOs between
provider trusts and particularly where almost all eligible patients are subject to these orders (and often
for short periods). Further subgroup analyses are required to explore the potential benefits of CTOs in
non-psychotic care clusters.
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This research further highlights both the potential and the current challenges associated with the use
of routine clinical data to answer important questions about the effectiveness and safety of health-care
interventions. This is particularly important where interventions (like the use of CTOs) are ethically
challenging, organisationally complex or highly context dependent, and where RCTs are unfeasible or
unhelpful. Urgent investment is needed across the NHS, and especially in mental health services, to
support the collection, curation and use of routine data, and to address issues of completeness, data
quality and clinical- and service-level detail.

Finally, the user involvement and the overall findings indicate that a variety of methods, including
qualitative work, is needed to explore the impacts of CTOs. This work needs to be extended to carers
(and even to professionals) to provide a rounded view of their benefits as well as their drawbacks.
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Appendix 1 Restructuring the data for
discrete-time analysis

Typically, time-to-event data, like that used in the Kaplan–Meier analysis, are based on one record
per patient (see table below).

Person Time_Group Re-admission Censored CTO

1 4 0 1 1

2 2 1 0 0

3 1 1 0 1

Censored, censorship status (0 = not censored, 1= censored); CTO, CTO status (0 = control group patient,
1= treatment group patient); Re-admission, re-admission status (0= not re-admitted, 1= re-admitted); Time_Group,
time to re-admission or censorship in 90-day periods for the 4-year study period (1–16).

To conduct discrete-time analyses, these data have to be expanded to what is called a person-period
file where the number of records per patient equals the number of time periods at which re-admission
or censorship occurs (see table below).

Person Time_Group Re-admission Censored CTO t y

1 4 0 1 1 1 0

1 4 0 1 1 2 0

1 4 0 1 1 3 0

1 4 0 1 1 4 0

2 2 1 0 0 1 0

2 2 1 0 0 2 1

3 1 1 0 1 1 1

Censored, censorship status (0 = not censored, 1= censored); CTO, CTO status (0 = control group patient,
1= treatment group patient); Re-admission, re-admission status (0= not re-admitted, 1= re-admitted); t, time period
(1–16); Time_Group, time to re-admission or censorship in 90-day periods for the 4-year study period (1–16); y, binary
response variable (0 = not re-admitted; 1= re-admitted).

Thus, take person 1, who originally had one row of data showing that they were not re-admitted
after being in the study for four time periods. After restructuring, person 1 now has four rows of data,
with t going from 1 to 4, and the response variable y being 0 throughout, indicating they were not
re-admitted while they were in the study. In contrast, person 2 who originally had one row of data
showing they were re-admitted after their second time period in the study, after restructuring has two
rows of data, with t going from 1 to 2 and the response variable y being 0 when t is 1 and then 1 when
t is 2 as this is when they were re-admitted. Person 3 has only one row in the restructured data set
with both t and y equal to 1 as they were re-admitted in their first time period. As can be seen, values
for other explanatory variables relating to each person (e.g. CTO) are replicated for each row of that
person’s data.
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Appendix 2 Associations between use of
community treatment orders and patient
outcomes (aim 2)

Table 16 shows the results of models of total time in admission based on the 59 NHS provider
trusts that remained after two outlier trusts were excluded. As with the corresponding analyses

based on all NHS provider trusts, hierarchical models were used as the link function was negative
binomial and an offset variable was included to take account of time ‘at risk’. Thus, what the model
estimates are rates rather than direct counts, with a higher daily rate of admission indicating a greater
total time in admission. As with all provider trusts, CTO patients had a higher daily rate of admission
before taking account of patient and local area characteristics (RR 1.40, 95% CI 1.29 to 1.51) (see
Table 16). Similarly, this reduced after taking account of these characteristics (RR 1.26, 95% CI 1.15 to
1.37) (see Table 16) but was still significant. Interaction effects between treatment status and care
cluster group were non-significant and did not improve the fit of the model (results not reported here).

TABLE 16 Total time in admission: results of two-level (patient–provider trust) hierarchical models excluding two
outlier trusts

Characteristic
Model with treatment status
covariate onlya

Model with treatment status,
patient and MSOA covariatesa

Patient level, RR (95% CI)

Treatment status (vs. non-CTO)

CTO 1.40 (1.29 to 1.51) 1.26 (1.15 to 1.37)

Gender (vs. male)

Female 0.95 (0.89 to 1.02)

Age (vs. < 18 years)

18–35 years 0.94 (0.56 to 1.53)

36–64 years 0.74 (0.44 to 1.20)

≥ 65 years 0.59 (0.36 to 0.98)

Ethnicity (vs. white)

Mixed 0.97 (0.79 to 1.21)

Asian 0.80 (0.70 to 0.93)

Black 0.95 (0.84 to 1.07)

Other 0.70 (0.58 to 0.85)

Missing 0.64 (0.46 to 0.89)

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.77 (0.68 to 0.87)

Severe psychotic 0.93 (0.82 to 1.05)

Cognitive impairment 0.50 (0.43 to 0.59)

Missing 0.33 (0.27 to 0.41)
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Associations with other patient and local area characteristics were the same as for all provider trusts,
although people aged ≥ 65 years had a significantly lower daily rate of admission than people aged
< 18 years (0.59, 95% CI 0.36 to 0.98). Patterns in the daily rate of admission across the 59 trusts
were, therefore, very similar as across all 61 trusts.

TABLE 16 Total time in admission: results of two-level (patient–provider trust) hierarchical models excluding two
outlier trusts (continued )

Characteristic
Model with treatment status
covariate onlya

Model with treatment status,
patient and MSOA covariatesa

MSOA level

Deprivation (vs. least deprived),b RR (95% CI)

Second quintile 1.06 (0.93 to 1.22)

Third quintile 1.12 (0.98 to 1.26)

Fourth quintile 1.03 (0.91 to 1.17)

Fifth quintile 1.12 (0.99 to 1.26)

Unexplained variance (SE)

Provider trust 0.02 (0.01) 0.02 (0.01)

MRR (95% CI)

Provider trust 1.19 (1.12 to 1.25) 1.17 (1.09 to 1.23)

SE, standard error.
a Results based on 21,133 patients in 59 provider trusts.
b Small number of patients living outside England (n = 91) were modelled as a separate category; results not

reported here.
Total time in admission: results of two-level (patient–provider trust) hierarchical models, showing RRs (95% CIs) for
daily rate of admission for covariates and estimates SE of variance and MRRs (95% CIs), for NHS provider trusts
excluding two outlier trusts.
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Appendix 3 Variation in associations between
use of community treatment orders and
patient outcomes (aim 3)

Table 17 shows the results of fully random models of total time in admission based on the 59 NHS
provider trusts that remained after two outlier trusts were excluded.

TABLE 17 Total time in admission: results of fully random two-level (patient–provider trust) hierarchical model excluding
two outlier trusts

Characteristic
Model with treatment status,
patient and MSOA covariatesa

Patient level, RR (95% CI)

Treatment status (vs. non-CTO)

CTO 1.26 (1.15 to 1.38)

Gender (vs. male)

Female 0.95 (0.89 to 1.02)

Age (vs. < 18)

18–35 years 0.94 (0.56 to 1.54)

36–64 years 0.74 (0.44 to 1.21)

≥ 65 years 0.59 (0.36 to 0.98)

Ethnicity (vs. white)

Mixed 0.98 (0.79 to 1.22)

Asian 0.80 (0.70 to 0.93)

Black 0.95 (0.84 to 1.07)

Other 0.70 (0.58 to 0.85)

Missing 0.64 (0.47 to 0.90)

Care cluster group (vs. non-psychotic)

Less severe psychotic 0.77 (0.68 to 0.87)

Severe psychotic 0.93 (0.83 to 1.05)

Cognitive impairment 0.50 (0.43 to 0.59)

Missing 0.33 (0.27 to 0.41)

MSOA level

Deprivation (vs. least deprived),b RR (95% CI)

Second quintile 1.06 (0.93 to 1.22)

Third quintile 1.11 (0.98 to 1.26)

Fourth quintile 1.03 (0.91 to 1.16)

Fifth quintile 1.12 (0.99 to 1.26)
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Although the overall ‘fixed’ effect of treatment status is broadly the same as when all provider trusts
are considered (RR 1.26, 95% CI 1.15 to 1.38 compared with RR 1.22, 95% CI 1.09 to 1.36 for all
provider trusts), the new CTO variance term reduced from 0.06 to 0.02 whereas the other variance
and covariance terms stayed the same. This suggests that the small degree of variation in the
treatment effect between provider trusts was related to the two outlier trusts rather than the
remaining majority.

TABLE 17 Total time in admission: results of fully random two-level (patient–provider trust) hierarchical model excluding
two outlier trusts (continued )

Characteristic
Model with treatment status,
patient and MSOA covariatesa

Provider-level: unexplained variance (SE)

Non-CTO variance 0.02 (0.01)

Non-CTO/CTO covariance 0.00 (0.01)

CTO variance 0.02 (0.02)

SE, standard error.
a Results based on 21,133 patients in 59 provider trusts.
b Small number of patients living outside England were modelled as a separate category; results not reported here.
Total time in admission: results of fully random two-level (patient–provider trust) hierarchical model, showing RRs
(95% CIs) for daily rate of admission for covariates and estimates SE of variance and covariance, for NHS provider
trusts excluding two outlier trusts.
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Appendix 4 INVOLVE’s National Standards
for Public Involvement

Reproduced with permission from INVOLVE.79 Copyright © all rights reserved 2020.

Standard 1: inclusive opportunities

We offer public involvement opportunities that are accessible and that reach people and groups
according to research needs.

Standard 2: working together

We work together in a way that values all contributions, and that builds and sustains mutually
respectful and productive relationships.

Standard 3: support and learning

We offer and promote support and learning that builds confidence and skills for public involvement
in research.

Standard 4: communications

We use plain language for timely, two way and targeted communications, as part of involvement plans
and activities.

Standard 5: impact

To drive improvement, we capture and share the difference that public involvement makes to research.

Standard 6: governance

We involve the public in our governance and leadership so that our decisions promote and protect the
public interest.
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