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Abstract

Background
The Clinical Records Interactive Search (CRIS) de-identifies electronic health records. The aim
of this PhD was to investigate the effectiveness of mental health rehabilitation services using

the Camden and Islington NHS Foundation Trust (CIFT) CRIS database.

Methods

The feasibility of using CIFT CRIS to identify a sample of individuals who had used mental
health supported accommodation services was explored. A systematic review of the
effectiveness of mental health rehabilitation services was undertaken. A further study using
CIFT CRIS to compare inpatient service use before and after an admission to an inpatient
mental health rehabilitation unit was conducted, and the feasibility of using propensity score

matching to identify a comparison group was investigated.

Results

A total of 2,477 individuals were identified as a current or previous resident at a local
supported accommodation service, but around a third were estimated to be false positives as
the use of this type of service was not recorded systematically. The review identified 33
studies, of which, four reported reductions in inpatient service use after an admission to an
inpatient rehabilitation unit. However, there were substantial limitations to these studies.
The CRIS study investigating inpatient rehabilitation, identified a sample of 172 patients with
a mean exposure period of 4.4 years (SD 2.2) before, and 5.2 years (SD 2.4) after, their
rehabilitation admission. With adjustment for potential confounders, inpatient service use
reduced by half after the rehabilitation admission compared to before (IRR 0.520, 95% Cl
0.367 to 0.737). Propensity score matching methods proved unfeasible in identifying a valid

comparison group.

Conclusions

CRIS can be used to investigate the effectiveness of inpatient mental health rehabilitation.
Inpatient rehabilitation is associated with a reduction in subsequent inpatient service use, but
the existing research lacks valid comparison groups and therefore the degree to which

causality can be inferred is limited.



Impact statement

The findings from this PhD represent an important contribution to the research on the
effectiveness of mental health rehabilitation services and add to a growing evidence base that
supports investment in these specialist services. They therefore have potential to benefit
thousands of people with particularly severe and complex mental health problems. This PhD
also expands the evidence for the utility of the Clinical Records Interactive Search (CRIS)
system in mental health rehabilitation research. Two of the four studies reported in this thesis
have already been published in peer reviewed open-access journals (PLoS ONE and Frontiers

in Psychiatry), whilst another submission is planned.

Around one-in-five people who become unwell with psychosis will go on to have treatment
resistant symptoms and complex health problems. They will develop what has been termed
as ‘complex psychosis’. The 2020 NICE Rehabilitation for Adults with Complex Psychosis
Guideline recommends that each healthcare region should have a defined local mental health
rehabilitation pathway comprised of specialist rehabilitation services providing a range of
support, including inpatient rehabilitation units, community rehabilitation teams, and
supported accommodation. The guideline recommends these services work in tandem to

support a person with complex psychosis towards their optimal level of independence.

This PhD provides new evidence on the effectiveness of inpatient mental health
rehabilitation, showing that inpatient service use after the rehabilitation admission is reduced
by half when compared to the period before the rehabilitation admission. Almost all
healthcare regions in England do have inpatient rehabilitation units, however the level of
provision does vary considerably between localities. This finding adds weight to the

recommendation in the NICE guideline for greater consistency in their provision.

The systematic review conducted identified and synthesised the findings of 33 studies
reporting the effect of rehabilitation services on inpatient service use and successful move-
on (i.e. moving to a lower level of support without hospital re-admission). One of the most
consistent findings, reported in countries across Europe, was that supported accommodation
reduced inpatient service use but that less than half of those living in such settings moved on
from these services in the expected timeframe of two years. This finding suggests that
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supported accommodation services provide, for many people, an appropriate level of support
to help them live in the community successfully and avoid readmission to hospital. It also
suggests that arbitrary timeframes for moving people on are inappropriate and unrealistic

and a more individualised approach should be taken.

This PhD also demonstrates the utility of CRIS in mental health rehabilitation research, as well
as its limitations and areas for future research. While mental health rehabilitation research is
challenging and costly via traditional means (i.e. recruiting patients to a trial, interviewing
them, and monitoring the effectiveness of an intervention over a period of several years),
research using CRIS may provide a viable alternative for addressing many research questions
on rehabilitation. For example, to date there are no studies which evaluate the entirety of the

rehabilitation pathway: CRIS could be used to address this.
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1 Chapter 1: Introduction

The studies reported in this thesis were funded by a 1+3 UK Research Institute Economics and
Social Research Council (ESRC) studentship, comprised of a one-year full-time Master’s
Course (UCL’s Mental Health Sciences Research MSc) followed by a three-year full-time PhD.
The studentship commenced October 2017 and ended December 2021 and included a three-

month extension due to disruptions caused by the COVID-19 pandemic.

This thesis focusses on using the Clinical Records Interactive Search (CRIS) system to evaluate
the effectiveness of mental health rehabilitation services. CRIS is a tool developed by the
National Institute of Health Research (NIHR) Biomedical Research Centre to de-identify and
structure electronic health records to enable their use in research (1-3). Mental health
rehabilitation services support adults with complex and severe mental health problems to
gain and regain skills and achieve their optimal level of independence. The current approach
to mental health rehabilitation is borne out of the deinstitutionalisation of mental healthcare,
which in England primarily occurred during the latter half of the 20™ century. Today in
England, mental health rehabilitation consists of a range of different types of inpatient and
community services, or components, which together form a mental health rehabilitation care
pathway. Although individuals on the pathway may also receive support from other sources,
the core components of the rehabilitation pathway are inpatient rehabilitation units,

supported accommodation services, and community rehabilitation teams.

Initially, the plan was to conduct an 18-month prospective observational study comparing
outcomes for residents of mental health supported accommodation services in areas where
services are provided by a single provider with areas where there are multiple providers. This
initial plan was primarily informed by my observations as a research assistant on the NIHR
funded QUEST study (Quality and Effectiveness of Supported Tenancies for people with
mental health problems; Reference RP-PG-0610-10097), a five-year project investigating the
guality and effectiveness of mental health supported accommodation services in England (4-

8). This plan was refined following my MSc project.

My MSc project explored the feasibility of using CRIS to evaluate the effectiveness of mental
health supported accommodation services. At the time of my MSc studies (2017/2018), CRIS
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had recently been implemented at Camden and Islington NHS Foundation Trust (CIFT),
producing the CIFT CRIS database (9). Although | concluded from my MSc project that it was
possible to use CRIS to identify a large sample of individuals who had used supported

accommodation services, use of these services were not systematically reported (10).

| therefore considered how CRIS might be used more effectively to investigate other
components of the rehabilitation pathway. Inpatient service use is systematically recorded on
CRIS, and so | planned a study using the CIFT CRIS database to compare inpatient service use
before and after an inpatient rehabilitation admission. Prior to carrying out this study, |
carried out a systematic review of the international literature on mental health rehabilitation
services that reported on inpatient service use and/or move-on to less supported settings. |
found that there was evidence to suggest inpatient service use was reduced in the period
after an inpatient rehabilitation admission compared to the period before, but that there
were substantial limitations to these studies. These findings informed how the results of my
planned CIFT CRIS study would fit within the current evidence and informed the next study in
my thesis, where | used propensity score matching as a method to develop a valid comparison

group for patients who have had an inpatient rehabilitation admission.

In this thesis | report on the studies completed for my studentship. To provide the relevant
background to these studies, in the next two chapters | detail how the contemporary mental
health rehabilitation pathway came to be (Chapter 2) and the development and function of

CRIS (Chapter 3).

1.1 Thesis aims and objectives
The aim of my thesis was to investigate the effectiveness of mental health rehabilitation

services using the CIFT CRIS database. My objectives were to:

I.  Explore the feasibility of using the CIFT CRIS database to identify individuals who have
lived in a mental health supported housing service (Chapter 4)

II.  Conduct asystematic review of studies reporting on the effectiveness of mental health
rehabilitation services, including international peer reviewed articles which report

inpatient service use and/or move-on to less supported settings (Chapter 5)
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Compare inpatient service use before and after an inpatient rehabilitation admission
using the CIFT CRIS database (Chapter 6)

Using the CIFT CRIS database, apply propensity score matching methods to develop a
valid comparison group for individuals who have had an inpatient rehabilitation

admission (Chapter 7)
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2 Chapter 2: Mental health rehabilitation

2.1 Introduction

This chapter details how the contemporary approach to mental health rehabilitation has
evolved over the last several centuries, from a period where mental health care was provided
exclusively in large asylums, to now where it is predominantly delivered in the community.
Three of the four studies reported in this thesis are set in Camden and Islington, two
neighbouring inner London boroughs with an established mental health rehabilitation
pathway. This chapter therefore ends with sections reporting the statistics on the
sociodemographic and mental health morbidity of these two London boroughs and how they
compare to the rest of London and England, and a description of the local mental health

rehabilitation pathway in this area.

2.2 The asylum era

Many historical accounts of mental health treatment include, or even focus on, the history of
Bethlem (11). It exists today as a modern psychiatric hospital situated in Beckenham, England,
about 12 miles south of London, but has been in continuous operation for over 600 years and
is the longest running psychiatric hospital in Europe. It is not clear exactly when it started to
specialise in mental health, but it was not what the hospital was originally intended for when
it was first founded in 1247. However, by the late 14™ century it was clear that most patients
were admitted to the hospital predominantly for ‘lunacy’ or ‘insanity’ (11). Early treatments
included exorcisms, bloodletting and purgation (humoral theory) (12), hydrotherapy (cold
baths) (13), and social isolation, and there is evidence that there was use of manacles, chains

and stocks (14, 15), although the extent that these forms of restraint were used is unclear.

Public institutions like Bethlem were rare in England during the 17" and 18™ centuries (16).
During that time, most of those exhibiting signs of insanity would stay with their families or
their care was contracted out by their parish of origin (17). A parish was a geographical area
in countries of Christian denomination which provided local governance. The contracted care
generally consisted of the parish paying a ‘keeper’, an individual often coerced through their
own dependence on the parish, to house the person and care for them (17). An alternative to

this kind of boarding out was the workhouse, also referred to as a poorhouse or a pauper
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farm (17-19). These workhouses were occupied by both ‘lunatics’ and ‘paupers’ (although
most of the lunatics were paupers (20)), and would either work the farm or be tasked with
local civil work such as repairing roads. The conditions were dire and designed in a way to act
as a deterrent, a motivation for the public to seek their own wealth and a better life. It is
important to note at this point that the English law, in particular the Poor Law, did not

discriminate between the pauper and the lunatic during the 17 and 18 century (16).

People who were considered too dangerous or disruptive for the pauper farms were confined
in gaols (prison), or in one of the few public institutions such as the Bethlem or a private
‘madhouse’. Madhouses were private enterprises that were originally designed to serve the
wealthy but through the 18™ century a growing proportion accepted ‘pauper lunatics’.
Seemingly, any entrepreneur could open a madhouse implying that their purpose was
“custodial rather than therapeutic” ((21); p.41), and this continued to be the way they
operated even after they required licencing following the Act for Regulating Private
Madhouses becoming law in 1774 (21). However, this Act still had a meaningful impact in that
it was the first legislation to recognise lunacy as having a medical basis, and it stipulated that

anyone detained in a licenced madhouse must have a medical certificate.

Despite private licensed madhouses accepting pauper lunatics, most resided in gaols or
pauper farms. New government legislation in the early 19% century, the County Asylums Act
1808, paved the way for the development of government funded mental health institutions
in an attempt to address this. Previously, the few mental health institutions which were
public, including Bethlem, were voluntarily funded, and were becoming increasingly exclusive
with increasingly longer waiting times. The aim of the act was to remove pauper lunatics from
pauper farms and prisons to places where they could receive treatment. However, the 1808
Act did not make it obligatory for a local authority to provide a public asylum and in the
following 20 years only nine county asylums were opened (22). Hodgkinson detailed the
provision for pauper lunatics through the 19t century (14). In 1837, almost 30 years after the
1808 Act was passed, less than half of the known and confined 6,402 pauper lunatics were
patients at county asylums (2,610, 41%), a similar proportion were still living and working in
pauper farms (2,389, 37%), and the remainder were confined to private madhouses (1,403,

22%) (14). In addition, at around the same time an estimated 4,000 pauper lunatics were
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living with and being supported by family and friends (14). The reluctance by local authorities
to open county asylums can be attributed to the cost. It was considerably cheaper to house
pauper lunatics in the pauper farms than it was to treat them in county asylums, almost 10
times cheaper in some cases (14). However, as noted by Hodgkinson, there was a growing
recognition from central government that an increasing proportion of paupers were insane,
and that often it was the head of the family who was affected, resulting in families becoming
destitute and more people becoming reliant on the state (14). This growing recognition

appeared to set the scene for new legislation at the mid-point of the 19* century.

The 1845 Lunatic Asylums Act made it mandatory for local authorities to provide a county
asylum within three years. It also ensured greater scrutiny of record-keeping at county
asylums, and any lunatic still working on a pauper farm had to be moved to an asylum where
there was a space or receive a medical visitation every three months where there was no
space. Not moving a lunatic from a pauper farm to an asylum because of expense was no
longer acceptable (14). Although the 1845 Act and subsequent legislation was relentlessly
enforced by the chairman of the newly formed Metropolitan Lunacy Commission, Lord
Shaftesbury, and did increase the provision of county asylums and powers to remove lunatic
paupers from pauper farms, many of those suffering from mental illness remained due to the
cost and many pauper farms built on-site ‘insane wards’, which ‘Guardians’ (appointed heads
of pauper farms), often argued were akin to county asylums. This was despite conditions in
these facilities being no better, and often far worse, than they were before. Typically, the
ward was located in the attic or the basement of the pauper farm, had little ventilation, there
was minimal supervision, and ‘treatment’ consisted entirely of mechanical restraint (14). The
demand for county asylums in the late 1850s started to exceed their supply, partly due to
them becoming places of refuge for chronic patients rather than a temporary residence for
the curable. As a result, many asylum patients regarded as harmless and non-violent, the vast
majority, were moved back to the pauper farms to make-way for new, more acute admissions

(14).

However, the dire conditions of pauper farms did not improve and the general public’s
dissatisfaction with the situation began to grow. A Lancet inquiry into pauper farms, carried

out between 1865 and 1867, deemed they were unfit for accommodating lunatics (23). The

26



Metropolitan Poor Act of 1867 soon followed, providing legislation that all lunatics and
‘imbeciles’ be transferred to an appropriate facility. This led to greater expansion of the
asylum population; in 1869, there were 25,460 pauper lunatics residing in county asylums

compared to 11,103 in pauper farms (14).

Fuelled by growing public unease about the conditions in the expanding asylums, a new, more
humane, approach to mental healthcare began to evolve. ‘Moral Treatment’ was based on
the provision of a secure, welcoming, and comfortable environment where desirable
behaviour was rewarded and encouraged. The Retreat in York was an exemplar of this
approach in the UK, though the movement had its origins in France and Italy, led by medical
practitioners such as Vincenzo Chiarugi and Phillipe Pinel (24). In fact, other asylums in
Manchester and Bristol started to adopt Moral Treatment values shortly before the Retreat
opened, suggesting a wider sociological movement (25). However, it was The Retreat which
received the most attention and was the most influential in terms of how the county asylums

later developed in England.

The York Retreat preceded the first county asylum by around half a century, and was founded
in 1796 by William Tuke, a Quaker. Its founding was motivated by the death of a fellow
Quaker, Hannah Mills, whilst she was a patient at York Asylum and who was denied visits by
her Friends (other Quakers) simply on the grounds that she was in private treatment (26).
Horrified by this, William Tuke endeavoured to go against the current practice and ensure
that The Retreat was primarily based on kindness. Initially, The Retreat only accepted Quakers
but it did later open to other members of the public. The staff to patient ratio was very high,
the total number of patients was limited to around 30 at any one time, a familial atmosphere
was engendered, and patients were treated on an individual basis (24). Rather than try to
cure patients there was an emphasis on first doing no harm and providing an environment
which fostered recovery. Boredom was observed to be detrimental to recovery, so
meaningful activity was devised through a small farm with animals on site and
encouragement of various arts and crafts activities (the York Retreat is also regarded as the
birthplace of modern occupational therapy) (24). It was also observed that ‘madness’ and
undesirable behaviour was often a response to previous maltreatment, and continuing to

treat people this way was unlikely to improve their condition (24).
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The Retreat was highly influential in redefining what was regarded as acceptable and
appropriate in the treatment of madness (25) and helped to shift the ‘trade in lunacy’ (27)
exploited by the private madhouses and pauper farms. County asylums started out as small
and were based on the same humane principles at The Retreat. The Norfolk Lunatic Asylum
in Norwich opened in 1814, the second county asylum to open in England with around 70
patients in its early years (28). This is in stark contrast to the asylums constructed in the
second half of the 19t™ century, required to meet the increasing demand as described
previously. By the end of the 19t century, asylums in London housing 2,000 patients were
being constructed and as these became ever more overcrowded, conditions worsened and

the humanistic principles they were founded on could not be maintained.

2.3 The fall of the asylums and the deinstitutionalisation of mental healthcare

The Mental Treatment Act of 1930 brought about substantial sociological change (29).
Asylums were now to be referred to as mental health hospitals, and lunatics were to be
referred to as ‘persons of unsound mind’. All legal distinction between private and pauper
patients were removed and called for the disconnection of mental healthcare with the Poor
Law. For the first time, the conditions whereby someone could be admitted voluntarily to a
state-funded public asylum or mental hospital were specified. The Act also legislated the
provision of ‘outpatient clinics’. This is noteworthy in that it signalled the start of a trend
towards shifting the locus of mental healthcare from building based institutions to the

community.

Deinstitutionalisation is the term widely used to describe the process by which healthcare
transitioned from the hospital to the community, enacted by closing hospitals and increasing
provision of care in the community. The term ‘institution’ is closely linked to the work of
Goffman. In the 1950s and 1960s, he observed what life was like in mental hospitals (30). He
described them as ‘total institutions’ in the same way as prisons; places that are self-
contained, rule bound and closed off from the outside world. Such institutions are governed
by staff and inhabited by inmates with very clear boundaries between them. Inmates are
demoralised because they no longer need to work to provide for themselves as the institution
provides for all their needs. Inmates are also separated from their families and can no longer

perform their familial role(s). The institution strips people of individuality, often insisting on
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inmates wearing a uniform and having minimal personal possessions. In these ways, inmates
become ‘institutionalised’. A full discussion of the drivers of deinstitutionalisation is beyond
the scope of this thesis, but a significant accelerant was the growing public unease about the
social exclusion associated with mental hospitals, many of which had been built during the
Victorian era on the outskirts of towns and operated as self-sufficient entities, with their own

farms, laundries, and manufacturing workshops.

Deinstitutionalisation is measured by the reduction in mental health inpatient beds and
increase in the provision of community care. The Mental Treatment Act of 1930 clearly had
an impact on the latter. In 1925 there were 25 community services in England, 10 years later
there were 162 (11). Further expansion of care in the community was slow in the following
years and came to a halt during World War Two. However, the end of the war and the
establishment of the NHS through the National Health Service Act of 1946, which came into
effect on 7™ June 1948, provided the foundations by which progress could continue. The NHS
took control of all the mental health hospitals, all healthcare services were free at the point
of contact, and the state was made responsible for the prevention of illness, care, and
aftercare. There were two other key acts which came into effect on the same day as the
National Health Service Act: the 1946 National Insurance Act and the 1948 National Assistance
Act (31). The three acts combined made the state responsible for providing its citizens with
healthcare, housing, and a minimum income for the unemployed. Consequently, the poor and
mentally ill no longer had to depend on mental hospitals for housing. Although social housing
was first introduced in the 19t century, it was not properly established until these acts came

into effect.

Around this time, it is noteworthy that some of the most controversial psychiatric treatments
in history were being developed, such as electroconvulsive therapy, insulin shock therapy,
and frontal lobotomies (32). Although they were reserved for the most ill patients, it was
estimated that around 60,000 frontal lobotomies were performed across Europe and the US
between 1936 and 1956 (33). These treatments were something of a throwback to the
approach taken during the 18 century prior to the Moral Treatment movement, perhaps as
a result of growing inpatient numbers, the increasing unsustainability of the current status

quo (the old Victorian buildings and estates of the asylums were falling into disrepair and the
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costs of upkeep were becoming more and more unmanageable), and the increasing pressure

to find a ‘cure’ for mental illness.

A breakthrough came with the discovery of a new, less invasive form of treatment. In 1949,
French army-surgeon, Henri-Marie Laborit, observed how patients treated with
promethazine (a derivative of phenothiazine), which was being used to prevent surgery shock,
subdued agitated patients and made them indifferent to their environment. It was considered
at the time as a temporary ‘pharmacological lobotomy’ (34). Although, its use in psychiatry
was slow to develop, the pharmaceutical industry soon took notice and the discovery marked
the beginning of the psychopharmacological era in mental healthcare (35). The increasing use
of pharmaceuticals in psychiatry and a shift away from more invasive forms of treatment
which required inpatient observation, added to the growing consensus that patients could be
treated successfully in the community. This was despite evidence that the new medications
did not substantially affect the number of inpatient admissions or discharges (36). However,
the new focus on medications emerged at around the same time that Goffman published his
influential work on institutions (30), and contributed to the growing consensus that patients

could and should be treated in the community.

The 1959 Mental Health Act soon followed and specified the circumstances when a person

could be detained for observation as a mental health inpatient against their will:

“..he is suffering from mental disorder of a nature or degree which warrants the
detention of the patient in a hospital under observation (with or without other
medical treatment) for at least a limited period; and that he ought to be so
detained in the interests of his own health or safety or with a view to the

protection of other persons.” (para. 4.25 (37))

It made clear that the purpose of detaining someone on mental health grounds was to provide
observation and/or treatment, and manage risk to themselves and others (37). It provided
greater restrictions on who could be sent to hospital against their will. Shortly after the 1959
Mental Health Act was passed, the Minister of Health, Enoch Powell, gave his famous ‘water
tower’ speech (38), calling for the closure of mental health hospitals. Unlike the new

pharmaceuticals, this legislation did have an impact on inpatient numbers. In 1950, there
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were 147,300 mental health inpatients in England and Wales, by 1970 there were 106,400
(39). In 1971, the government policy ‘Hospital Services for the Mentally IlI" (40) formally set
out plans to gradually phase out large mental hospitals and replace them with psychiatric
units within District General Hospitals. By 2010 there were just 22,700 mental health inpatient
beds in England and Wales (39). As the number of inpatients decreased, the number of
outpatients increased. In 1950 there were 102,800 outpatients, by 2010 this number had
more than quadrupled to 413,900 (39).

2.4 The development of care in the community during the 20*" century

The development of community services started with the provision of psychiatric outpatient
clinics in district general hospitals, as part of the Mental Treatment Act of 1930. However, for
the next 40 to 50 years most people receiving mental healthcare were still doing so via the
large remote mental hospitals. The 1975 white paper ‘Better services for the mentallyill’ (41)
aimed to address this. It emphasised mental iliness as a social issue and added to the previous
calls for deinstitutionalisation. It set out government policy objectives for the care received
in the large remote hospitals to be replaced by local integrated services in the community
including supported accommodation, day care services, and social support. It called for these
services to be multi-professional, and so multidisciplinary community based mental health
teams started to develop. As well as psychiatrists and nurses, these gradually expanded to

include occupational therapists, psychologists, and social workers.

The introduction of the Care Programme Approach (CPA) in 1990 (42) provided a statutory
framework for how community mental healthcare should be provided, specifying the level of
severity of need required for an individual to be allocated a care co-ordinator and a CPA care
plan. The care-coordinator was a named healthcare professional responsible for ensuring the
individual was able to navigate and access appropriate treatment and support for their mental
health needs. Primarily, the CPA was introduced to prevent people with mental health
problems becoming lost to services and going unnoticed in the community. Other changes
have since taken place, with the introduction of increasingly specialist community teams and
further efforts to improve access to mental healthcare for those who are not so unwell that

they require a CPA care plan (e.g. Improving Access to Psychological Therapies (IAPT)). The
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CPA framework remains the mainstay of how mental healthcare is organised in England

today, though a new Community Framework is due for implementation imminently.

The implementation of the CPA is reflective of the concerns many held regarding
deinstitutionalisation. Initially, the concern was that those discharged from hospital would be
abandoned to the streets and prisons. These concerns were then largely subsumed by greater
focus on the risks posed to the public by people with mental illness, fuelled by incidents such
as the 1992 murder of Jonathan Zito by a person diagnosed with schizophrenia, Christopher
Clunis (43). The debate over community versus hospital care was rife within psychiatry in the
latter years of the 20™ century (44, 45) and received widespread attention in the media. It led
to the Health Secretary, Frank Dobson of the Labour Party, claiming in 1998 that “care in the

community has failed” (46), but empirical investigation indicated otherwise.

2.5 Evaluation of deinstitutionalisation

The Team for the Assessment of Psychiatric Services (TAPS) followed 670 patients discharged
to the community from two long-stay psychiatric institutions between 1985 and 1993 (47,
48). Closure of both hospitals was planned as part of a deinstitutionalisation programme
which included the provision of new, staffed community placements. This sample did not
include 72 long-stay patients deemed inappropriate for community discharge but who were
later discharged and formed part of another sample reported in a separate study (49). For the
sample of 670 patients, the median length of stay in the two institutions was 21 and 28 years,
and the vast majority had a diagnosis of schizophrenia. The evaluation used a range of
standardised tools measuring clinical and social outcomes, completed via patient interviews,
staff interviews, and review of health records. At the final five-year-follow-up, despite having
lived in hospital for the best part of three decades, their clinical symptoms remained stable
in the community and there were significant improvements in social functioning and the size
of their social networks. Perhaps most telling was how participants felt about their new
environment. When asked if they wanted to stay in their community homes, 84% said yes
whereas only 30% had said yes when they were asked the same question before being

discharged from hospital.
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The 72 patients who were considered not suitable for discharge to a community setting were
eventually discharged to one of four facilities that provided a more gradual psychiatric
rehabilitation in houses based within a smaller hospital campus (49). At the final five-year
follow-up, the severity of positive psychotic symptoms remained stable but negative
symptoms did increase. There was, however, a substantial reduction in the number of severe
behavioural problems over time. There was no change at one-year follow-up in behavioural
problems, but by the five-year follow-up, on average, each patient had one less severe
behavioural problem compared to when they were discharged from hospital. This reduction
was most significant for aggressive behaviours. Similarly, improvements in managing activities
of daily living (e.g. domestic chores, personal care) were not seen at one-year follow-up but
were evident at five-year follow-up. Moreover, at the final five-year follow-up, 40% of the
sample had been able to move-on from their original placement to a more independent

community setting.

The TAPS studies convincingly demonstrated, with a large sample and a high follow-up rate,
that people who had been residing in what was a highly restrictive, institutional setting for
decades could, with appropriate support, live successfully in the community (47, 48). Contrary
to what many feared at the time, long-term patients discharged from institutions into the
community did not deteriorate, but in fact, they benefited from their new environment and
their social functioning improved. The authors also demonstrated that successful outcomes
could also be achieved for those with the most complex mental health problems when a more

gradual approach to rehabilitation was adopted (49).

2.6 Criticisms of deinstitutionalisation

Although the TAPS studies appeared to show that deinstitutionalisation could be successful if
carefully planned and when the appropriate community support was put in place, there
continued to be concern about whether the process has really led to people living in less
institutional settings. Based on findings from a pan-European study, Priebe and colleagues
(50) argued that people were often being moved from one type of institution to another type
of institution, and described this phenomenon as ‘reinstitutionalisation’. These claims were
based on data from England, Germany, Italy, the Netherlands, Spain, and Italy. The data
showed that the number of new beds in forensic psychiatric units and supported
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accommodation services created during the 1990s had exceeded the reduction of beds in

general psychiatric hospitals across Europe.

It is, however, debatable whether supported accommodation services can or should be
considered institutions in the same way that Goffman had described institutions (30). In the
main, these services were less restrictive than mental hospitals, based in the community, and
supported residents to gain the skills required to live in less supported settings. The
residential services reported on in the TAPS studies (47-49) do not fit the definition of total
institutions described by Goffman, but the TAPS services may not be representative of all
mental health supported accommodation services. For example, a national survey of
supported accommodation services in Italy, carried out in 2000, found “most facilities had
somewhat restrictive rules about patients’ daily life and behaviour that appeared similar to
institutional settings” (p.547 (51)). There may be some cases, countries, or regions in
countries where supported accommodation do resemble institutions to some extent, but
again, as demonstrated in the TAPS studies, when residential services have a rehabilitative
focus, residents have greater freedom and a better quality of life than patients in long-stay
hospitals (47-49). This is in tune with the World Health Organisation’s (WHO) 2020
QualityRights initiative which recognises that mental healthcare in many countries is of an
inadequate standard, and aims to support countries to adopt a recovery approach to mental
healthcare and reduce or abolish restrictive practices (52). To help achieve this, the WHO

recommend the phasing out of remote mental hospitals (52).

Priebe and colleagues also questioned whether the observed increases in the prison
populations across Europe were due to the closure of large mental hospitals (50). It is not the
first time this has been suggested. Lionel Penrose in 1939 predicted that a reduction in the
number of psychiatric inpatients would result in an increase in the prison population (53), and
has since been referred to as the ‘Penrose hypothesis’. Evidence for and against the Penrose
hypothesis are still reported today, over 80 years later. An inverse relationship between the
number of psychiatric beds and the size of the prison population over a period of decades

have been found in South America (54), Norway (55), Ireland (56), and England (57).
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Although this may seem like strong evidence for the Penrose hypothesis, the relationship
between psychiatric beds and the prison population is complex and there are often
alternative explanations for the association. The Norwegian study did find a reduction
between the national number of psychiatric beds and increases in prison capacity over a 75-
year period, but they also found that the size of the police force increased over the same
period, and suggested this was confounding the relationship between psychiatric bed
numbers and prison capacity (55). The authors concluded that “complex sociological changes
in society” (p.56 (55)) had caused the increase in prison populations, rather than
deinstitutionalisation. The English study looked at national level data between 1960 and 2018
and found that reduced psychiatric beds were strongly associated with an increased prison
population up to 10 years later (57). This again appears to be strong evidence for the Penrose
hypothesis. However, another study has shown that although the proportion of prisoners
with mental health problems is high, this proportion appears to have remained stable during
the study period (58), suggesting that there is not a direct effect of a reduction in psychiatric

beds on the prison population.

The lack of a direct effect is supported by a systematic review of longitudinal studies reporting
the number of incarcerations amongst people discharged from long-stay mental hospitals
(59). They found 18 studies based in England, Scotland, Ireland, Northern Ireland, United
States, Australia, Canada, Japan, and Albania, 11 of which reported no incarcerations during
their follow-up period. The remaining seven studies reported very few incarcerations where
the highest rate was 4.1% and the lowest was 0.3%. This systematic review does not show
whether people who would be admitted to a psychiatric hospital instead go to prison because
there are not enough psychiatric beds, but it is strong evidence that the vast majority
discharged from mental hospitals are not ending up in prison. Associations between reduced
psychiatric beds and increased prison population are often found when looking at data at the
national level but the relationship is complex, can often be explained by other factors, and is
usually not supported when looking at individual level data. The phenomenon of mistakenly
applying findings derived from data aggregated at the group level (e.g. the national level) to

individuals occurs often and has been term the ‘ecological fallacy’ (60).
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2.7 A balanced mental healthcare system

Professor Rab Houstan, a historian of mental healthcare, posits that many influential
perspectives on asylums and the development of psychiatry contrast sharply between
“humanity and barbarity, knowledge and ignorance, and good and bad practice” (p.354 (61)).
Houstan argues that a more nuanced approach when considering the history of mental
healthcare and asylums ought to be taken when planning the present and future of mental
healthcare, and cautions against the outright dismissal of inpatient care (61). It is a sentiment

which appears to be supported by the current empirical research.

Thornicroft and Tansella (62) reviewed the evidence for inpatient and community mental
healthcare and concluded that both are essential components of a comprehensive mental
healthcare system. They provided a model for a mental healthcare system that varies
according to a country’s available resource (low, medium, or high) (63). At a minimum, both
community and inpatient forms of treatment should be provided, but as the level of resource
increases the level of complexity in the system and specialisation should also increase. In
countries with a low-level of resource, community care should be delivered in primary care
settings with specialist mental health support, and inpatient care should be available for cases
which cannot be managed by primary care. Whereas countries with higher levels of resource
should be delivering, or at least endeavour to deliver, differentiated services specialising in
supporting specific mental health conditions or patient groups such as eating disorders and
people with dual diagnosis. They should also be delivering services which specialise in mental
health rehabilitation for people with treatment resistant, complex and longer-term mental

health problems.

2.8 The contemporary mental health rehabilitation pathway in England
In 2005, a national survey of mental health rehabilitation practitioners in England asked
participants to describe their understanding of what mental health rehabilitation is (64). The

responses were collated into the following widely quoted definition:

“A whole system approach to recovery from mental ill health which maximizes
an individual’s quality of life and social inclusion by encouraging their skills,
promoting independence and autonomy in order to give them hope for the future
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and which leads to successful community living through appropriate support.”

p.163 (64)

It explains rehabilitation as best being understood as an integrated pathway comprised of
different services providing graduated levels of support, rather than being something which
takes place in a single inpatient unit or setting. It is a collaborative effort, involving multiple
service providers, to support the individual towards a life with greater independence, social

inclusion, and sense of purpose.

2.8.1 Patient demographics and clinical characteristics

The vast majority of people who use mental health rehabilitation services today have complex
psychosis, and will have a primary diagnosis of either schizophrenia, schizoaffective disorder,
or bipolar affective disorder (65). The International Classification of Diseases is an
international diagnostic tool currently on its 11t version (66). It classifies schizophrenia as the
presence of hallucinations, delusions and/or thought disorder (collectively termed ‘positive
symptoms’) in addition to social withdrawal, and a lack of motivation, interest and
concentration (‘negative symptoms’), which can be continuous or episodic. Schizoaffective
disorder is similar to schizophrenia but also includes ‘affective’ symptoms such as depressive
(e.g. low mood, lack of interest) or manic states (e.g. euphoria, irritability, high energy,
grandiosity). Bipolar affective disorder is characterised by episodes of mania, often followed
by episodes of depression. Common features of people using mental health rehabilitation
services include treatment resistant symptoms, functional impairment (difficulty managing
everyday activities such as self-care, cleaning, shopping, etc.), and difficulties with

interpersonal skills.

Estimated incident rates of first episode psychosis vary from 34 to 86 per 100,000 person-
years, with an increased rate in younger adults (under 30 years of age), men, ethnic minority
groups, lower socioeconomic status, urbanicity, and area deprivation (67, 68). It is estimated
that around 20% of people presenting with their first episode of psychosis will go on to
develop the kinds of severe and complex mental health problems that require rehabilitation
services (69). What maintains the severity of their mental health problem and develops it into

a treatment resistant disorder is complex and variable between individuals. Of people
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supported by mental health rehabilitation services, around two-thirds are male, with a mean
age of around 40, and most have been in contact with mental health services for between six
and 20 years (65, 70). They are likely to have had repeated psychiatric admissions (around
half have had at least four) (70). Around one-in-four have a history of assaulting others, 65%

have a current risk of self-neglect and 17% have a current risk of self-harm (65).

People with complex, longer-term psychosis are more likely than the general public to have a
range of other health conditions. The most common physical health comorbidities are
obesity, diabetes, cardiovascular disease, and pulmonary conditions. A report by Public
Health England in 2018, using a large sample of general practice records extracted from The
Health Improvement Network, compared the rates of various physical health conditions in
people with a ‘severe mental illness’ (a term often used to refer to people with mental health
problems that are debilitating both in social and day-to-day functioning, usually consisting of
people with a diagnosis of schizophrenia, schizoaffective disorder, or bipolar affective
disorder) with the general population (71). They found people with severe mental illness had
1.7 times greater risk of obesity, 1.9 times greater risk of diabetes, 2.1 times greater risk of
chronic obstructive pulmonary disease, and 1.6 times greater risk of stroke. Side effects of
medication, specifically, metabolic syndrome (72, 73), and negative symptoms which reduce
motivation and activity, alongside lifestyle factors such as poor diet (74) and smoking (75), all

go some way to explaining these increased rates.

Pre-existing neurodevelopmental disorders, such as learning disability (76), attention
deficit/hyperactivity disorder (77) and autism (78), are also more commonly found in people
with severe mental illness. In addition, substance misuse is common amongst this group.
Estimates of prevalence vary and depend on the measures used but indicate that around a
qguarter of people with schizophrenia misuse alcohol, and a similar proportion misuse illicit
substances (79). Due to their complex problems, this group have lengthy admissions, high

support needs on discharge and account for about half of the total mental health spend (80).

2.8.2 Inpatient mental health rehabilitation services
Most inpatient mental health beds in England are designated as ‘acute’ inpatient beds. They

are designed to treat individuals who are acutely unwell and cannot adequately be treated in

38



the community. The average length of stay in an acute ward is around 28 days and the primary
form of treatment is pharmaceutical. Rehabilitation wards differ from acute wards mainly in
regard to their longer-term approach to treatment and having a greater focus on improving
skills that are necessary for living well in the community, such as cooking and managing

finances. This section describes inpatient mental health rehabilitation services in England.

In 2009, a national survey of NHS inpatient rehabilitation units in England (65) found that all
60 NHS Trusts operating at the time provided at least one such unit. From the 52 Trusts which
participated in the survey, a total of 133 inpatient units were identified with a mean number
of 14 beds, providing a total of 1,809 beds of which 1,647 (91%) were occupied.
Approximately two-thirds of the patients were male (n=475, 64%), the mean age was 40 (SD
13), around three-quarters had a diagnosis of schizophrenia (n=511, 73%), and they had been
in contact with mental health services for a median of 13 years (interquartile range (IQR) 6 to

22).

The vast majority of surveyed units consisted of single bedrooms only (124, 93%), and most
provided separate women-only and mixed-gender communal areas (113, 89%) (65). Almost
three-quarters were located in the suburbs (96, 72%), a fifth were in inner cities (26, 20%),
and the remainder were in rural locations (11, 8%). Over the previous 12 months, there was
a median of 10 new admissions to the unit (IQR 6 to 19), with a median of six from acute
inpatient services (IQR 3 to 11), one arriving from the community (IQR 0 to 3), and one from
forensic mental health inpatient services (IQR 0 to 1). All of the inpatient rehabilitation units
had access to a psychiatrist, but in almost a third of units the psychiatrist was based outside
of the service (38, 30%; data were missing for six of the 133 units regarding staffing). They all
had nurses and social workers based on the unit, 90% had access to an occupational therapist
(114), 83% had access to a clinical psychologist (106), almost half had access to an arts
therapist (61, 48%), a similar proportion had access to a volunteer (60, 47%), and almost a
third had ex-patients working in the service (40, 31%). The overall mean staff to patient ratio

was 1.58 (SD 0.47).

All the units used individualised care plans (65), and the vast majority provided individualised

programmes of activities (126, 95%). Regarding treatments received by patients, most were
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prescribed atypical antipsychotic medication (mean 70%, SD 22%), and a third were
prescribed clozapine (mean 33%, SD 20%), a specialist antipsychotic medication for treatment
refractory psychotic symptoms. A mean of one patient per service was receiving family
psychoeducation (SD 2) and two were receiving cognitive behavioural therapy (CBT) (SD 3),
but most who received CBT had fewer than 10 sessions (85%). There were a wide range of
links with community resources reported: 95% of units had links with local sports facilities,
74% with local religious organisations, 61% with entertainment venues such as cinemas, 53%
with local cafes, and 20% with other community organisations. Per unit, a mean of one patient
was attending college (SD 1), and in 14% of services there was at least one patient using a

mainstream employment scheme.

More recently, in April 2019, the Care Quality Commission (CQC) sent information requests
to all registered providers of inpatient mental health rehabilitation services in England,
including both the NHS and independent sector organisations (81). It was an update to a
similar investigation by the CQC conducted in 2017 (82). The 2019 request was sent to 114
providers and identified a total of 320 inpatient mental health rehabilitation units, providing
almost 4,500 beds. Over half of the units (53%) were provided by the independent sector
rather than the NHS. Almost three-quarters of units (73%) described themselves as ‘locked
rehabilitation’, a term and type of service not recognised by the Royal College of Psychiatry’s
Rehabilitation Faculty (83) (see below in this section for their classification of inpatient
rehabilitation units). The independent sector provided 90% of these so called ‘locked
rehabilitation” units. The median length of stay was 308 days but ranged from less than a
month to over 20 years and was substantially longer for patients in the independent sector
(415 days) compared to the NHS (225 days). Independent sector units were mostly ‘out of
area’ (i.e. not within the patient’s home area) and the median distance from the patient’s
home for independent sector patients was 31km compared to 6km for NHS patients. The

distance was greatest for locked independent sector units at 36km.

Treating patients outside their local area, often referred to as ‘out of area placements’, are
contentious because they dislocate the patient from their family, friends, community, and
community mental health team. Promoting family relationships and helping the person

access local community resources are important aspects of the mental health rehabilitation
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process and thus out of area placements can disrupt this. There can also be difficulties in the
patient returning to their local area due to the greater distance the community team have to
travel to visit them, and the distance the individual must travel to visit any local community
accommodation service. Consequently, these issues often cause delays to discharge planning.
Due to the additional time that people spend when placed out of area, these are also
estimated to be twice as expensive compared to local NHS placements. The CQC have been

very critical of the situation:

“We are particularly concerned about the high number of people in ‘locked
rehabilitation wards’. These wards are often situated a long way from the
patient’s home, meaning people are isolated from their friends and families... We
concluded that, too often, these locked rehabilitation hospitals are in fact long
stay wards that institutionalise patients, rather than a step on the road back to a
more independent life in the person’s home community. In a number of cases we
found that these hospitals did not employ staff with the right skills to provide the
high-quality, intensive rehabilitation care required to support recovery. This
could result in people using these services feeling hopeless and powerless, and

failing to fulfil their potential to regain control of how they live their lives.” (p. 5
(84))

The CQC also received data on 3,212 of the 3,662 people (89%) occupying a rehabilitation bed
at the time of the survey, and details regarding the funding of the placement (81). AlImost
two-thirds (65%) were men, 78% were detained under the Mental Health Act (MHA), and 14%
were subject to a Ministry of Justice restriction order (i.e. permission must be given by the
Ministry of Justice before they are discharged). No information was collected regarding
diagnosis. In England, Clinical Commissioning Groups (CCGs) are responsible for the
commissioning of healthcare services for the local population. Almost all CCGs in England
(174/191, 91%) were found to have commissioned inpatient rehabilitation beds but there was
considerable variation in the number of beds locally available (median beds per 100,000
population: 5.8, range: 0.3 to 31.0). The estimated total cost per year of all inpatient mental
health rehabilitation was £535 million, two-thirds of which was spent in the independent

sector. It has been argued before that the disinvestment of NHS inpatient rehabilitation care
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has led to an increase in the provision of inpatient rehabilitation by the independent sector
and the use of out of area placements (85). The findings from the CQC investigation supports

this argument.

Although knowledge of the total number of mental health inpatient rehabilitation beds is
useful in understanding the level of national provision, it does not describe the complexity of
the rehabilitation system. In an attempt to ensure a more systematic approach, the Royal
College of Psychiatry’s Rehabilitation Faculty (83) recently published a typology of inpatient

mental health rehabilitation services. It describes five different types as follows:

1. High dependency rehabilitation unit: provides comprehensive assessment and
attempts to maximise the potential benefits of medication and psychosocial
interventions, and reduce the frequency of challenging behaviours. Patients usually
have significant risk histories and are detained under the Mental Health Act (MHA)
1983. Most will be referred from acute inpatient units but some will arrive from
forensic units. Most admissions last around one year with the aim of discharging
patients to community settings (either to a community rehabilitation unit or
supported accommodation).

2. Community rehabilitation unit: primarily functions as a step-down service for patients
discharged from high dependency rehabilitation units who continue to have complex
needs which cannot be sufficiently met by supported accommodation. If the service is
registered as a ward with the CQC then they may accept patients who are detained
under the MHA 1983, if not, they can still accept patients subject to a Community
Treatment Order (CTO).

3. Longer term high dependency rehabilitation unit: for patients with high levels of
disability from symptoms that are treatment resistant and/or complex co-morbid
conditions which require a longer period of inpatient treatment to stabilise. Most
referrals are received from high dependency rehabilitation units.

4. Highly specialist high dependency rehabilitation unit: inpatient services designed
specifically for patients with a complex longer term mental health problem and a
specific comorbidity, such as a traumatic brain injury or autism spectrum disorder.

Most patients are detained under the MHA, admissions usually last longer than two
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years, and the aim is to stabilise and prepare patients for discharge to specialist long
term supported accommodation services. Unlike types one to three which are usually
commissioned by local CCGs, these units are usually funded at the national level by
NHS England.

5. Low secure rehabilitation unit: for patients with a history of offending and/or very
challenging behaviours and complex mental health problems, and are often subject to
a Ministry of Justice restriction order. Patients are usually referred from other services
on the forensic pathway, such as medium secure units, and are usually discharged to
either a high dependency rehabilitation unit, a community rehabilitation unit, or
mental health supported accommodation depending on the current level of mental
health need and challenging behaviour. Like highly specialist high dependency

rehabilitation units, these units are usually funded by NHS England.

2.8.3 Mental health supported accommodation

Mental health supported accommodation is regarded as a key component of the mental
health rehabilitation care pathway, providing a bridge between being a patient at an inpatient
rehabilitation service and independent living in the community (86). Moreover, access to
adequate accommodation was declared by the United Nations as a universal human right (87,
88). However, individuals with complex and longer term mental health problems are a
disadvantaged group at particular risk of having this human right violated, demonstrated by
their disproportionate representation amongst people who are homelessness or living in
inadequate housing (89). Appropriate housing is widely regarded as an important factor in an
individual’s health. It is also of fundamental importance in mental health rehabilitation. In a
study of people with severe mental health problems, the housing environment has been
found to uniquely predict psychiatric distress, recovery orientation, residential satisfaction,

and adaptive functioning (90).

There are many different types of mental health supported accommodation service providing
different levels of support and the terminology used to describe them is inconsistent (91).
However, there are broadly three main types, distinguishable by the level of support they
provide. Residential care provides the highest level of support. Due to the long term, high

support needs of those who are referred to these services, there is often less focus on
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enabling residents to move to lower levels of support; they are staffed 24-hours-a-day, seven-
days-a-week, and day-to-day necessities such as meals and medication are managed by the
staff. Supported housing services have more varied levels of staffing, ranging from 24-hours-
a-day seven-days-a-week, to 9am to 5pm Monday to Friday, and provide time limited
tenancies with the aim that residents will progress in their recovery and be able to move-on
to less supported accommodation. Floating outreach services provide the lowest level of
support. Visiting staff support individuals in their own self-contained, permanent tenancy
providing practical and emotional support. The frequency of visits varies but typically start at

two or three times a week with the aim of reducing this over time.

In England, all three types are usually staffed by non-professional support workers with
clinical support provided by local NHS mental health community teams (and sometimes by
specialist community mental health rehabilitation teams, as described below in Section 2.8.4).
They are commissioned by local authorities and are usually provided by housing associations
or voluntary organisations. The funding of these services is complex, with the housing and
care components funded via different streams. The basic housing costs are usually funded by
housing benefit (a welfare benefit for those on low income that covers rent) and often
subsidised by ‘block contract’ arrangements with local authorities. Whereas the support

component is predominantly funded by the local authority budget for adult social care (92).

Most mental health supported accommodation services in England are commissioned to
provide placements for around two years, however, most individuals do not move to lower
levels of support within this timeframe. A national study of mental health supported
accommodation in England found that only 41% of residents successfully moved on to lower
supported settings within 30 months without any subsequent hospital admissions, and this
rate varied substantially according to the type of service. Of the individuals supported by
floating outreach, two-thirds graduated to lower levels of support (67%), compared to around
two-fifths of supported housing residents (39%), and one-in-ten living in residential care
services (10%). The study also found that services that had a greater emphasis on promoting
their clients’ human rights and provided greater recovery-based practice were associated

with higher levels of successful move-on (5).
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2.8.4 Community mental health rehabilitation teams

Community mental health rehabilitation teams provide clinical input to residents of local
mental health supported accommodation services. They are multi-disciplinary teams, and are
usually comprised of nurses, social workers, psychiatrists, psychologists, and occupational
therapists. They aim to support people to gain and sustain skills for community living and to
support them through key transitions including moves from inpatient rehabilitation services
to the community, from higher to lower levels of supported accommodation, and to an
independent tenancy where appropriate. An important role of the community rehabilitation
team is to help people access the right type of supported accommodation and work together
with supported accommodation staff to ensure there is a consistent, joined-up approach to
support the person on their mental health recovery. No less important is their role in
supporting their patients to maximise the benefits of medications, access appropriate
physical health assessment and treatment, engage with support and activities which help
improve their skills and confidence in activities of everyday living (e.g. cooking, cleaning,
managing finances), support them to engage in community activities and achieve their
vocational goals by signposting and supporting their access to local resources (e.g. Recovery
College (93), and Individual Placement and Support programmes (94)), as well as supporting
them to establish and/or maintain relationships with families and friends. Around 60% of NHS
Trusts in England have a community rehabilitation team (95), a slight increase since 2005,

when about half of NHS Trusts provided them (64).

2.8.5 Current guidelines and the mental health rehabilitation pathway

Leading figures in the field of mental health rehabilitation have argued that people with
longer term complex mental health problems have been poorly served in the years since
deinstitutionalisation (96). This has been most clearly demonstrated by the disinvestment of
NHS inpatient rehabilitation services and the continuing high rates of out of area placements
(81, 84, 85). Indeed, it was not until 2020 when the first set of national guidelines describing
how support for this group should be organised were published in England — The National
Institute for Health and Care Excellence (NICE) guideline: Rehabilitation for adults with

complex psychosis (86).
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The 2020 NICE guideline recommends that all local mental healthcare systems should have a
defined rehabilitation pathway, which includes the three components previously described:
inpatient rehabilitation services, supported accommodation services, and community
rehabilitation teams (Sections 1.5.2 to 1.5.4). The Guideline recommends that the exact
complement of services required should be informed by a comprehensive review of local
population needs (86). This population-level needs assessment should take into account the
number of people living in the local area (and those who are the responsibility of the local
authority if not living locally) with complex psychosis who: are currently receiving inpatient
rehabilitation locally or out of area; have repeated or extended acute psychiatric inpatient
admissions and may benefit from a rehabilitation admission; are currently admitted to a
forensic inpatient service and once discharged will require further rehabilitation; or are
currently using an early intervention service (a service designed for people with a first episode
of psychosis) and showing signs that they may develop treatment resistant complex
psychosis. A national prospective cohort study of NHS inpatient rehabilitation services carried
out by Killaspy and colleagues found that 80% of referrals into this pathway come from local
acute admission wards and 20% come from forensic mental health services (70), illustrating
the importance of reviewing patients in these services when assessing the local need for

mental health rehabilitation.

The NICE guideline describes a number of overarching principles that should be considered
intrinsic to the commissioning, design, and practice of rehabilitation services (86). First,
services and staff should work according to the recovery based approach (97). Adopting a
recovery orientation primarily means working collaboratively with the individual to identify
goals for treatment together and developing a plan to address these goals. This requires all
members of the multi-disciplinary team (psychiatrists, nurses, social workers, occupational
therapists, and psychologists) to assess patients and support them with their needs, with a
strong focus on improving every day and social functioning as well as clinical symptoms.
Rehabilitation services (both inpatient and supported accommodation) that have a greater
recovery focus have been shown to achieve better patient outcomes, particularly in
supporting people to progress to the next step in the rehabilitation pathway (i.e. achieving
successful discharge from inpatient to community rehabilitation settings or moving

successfully from higher to lower supported community settings) (5, 70).
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Second, the pathway should be flexible enough to cater to individuals with different needs.
Different stages in the pathway may take different lengths of time for different individuals
and services should be responsive to this and avoid setting inflexible targets (e.g. for lengths
of stay), whilst, at the same time, maintaining a recovery focus. Progress may not be linear,
and individuals may benefit from going back a step in the pathway at different points in their
recovery according to their changing needs. Individuals should also be able to enter the

pathway at different points.

Third, the pathway needs to be well integrated. Progressing through the pathway and moving
from one service to another can be stressful and disruptive to the individual (8, 98). There are
many different types of service on the pathway, and they are most often provided by different
organisations. Typically, inpatient services and the community rehabilitation team are
provided by the NHS, and supported accommodation services are provided by the voluntary
sector. It is important that these different services and organisations work in partnership to
ensure transitions are smooth and all relevant information is communicated efficiently.
Finally, the pathway should be managed by senior managers and commissioners to ensure
good flow so that individuals are supported to move-on appropriately and placements

continue to become available for those who need them.

2.9 Camden and Islington: Sociodemographic and mental health morbidity
Three of the four studies reported in my thesis takes place in Camden and Islington. Camden
and Islington are both inner London boroughs with a combined population of around 527,631.
Table 1 reports the sociodemographic and mental health morbidity of both Camden and
Islington and shows how each borough compares to London and England. A much greater
proportion of residents in Camden (43.0%) and Islington (46.5%) are in their twenties
compared to London overall (15.6%) and England (13.9%). Almost half of people living in
Islington (44.3%) and over a quarter of people living in Camden (27.1%) are living in the 20%
most deprived ‘Lower Layer Super Output Areas’ (defined as small geographical areas of
around 1,500 people) in England, substantially higher than the overall proportion in London
(22.9%). There is a greater prevalence of people diagnosed with schizophrenia, bipolar
affective disorder or other psychosis in Camden (1.46%) and Islington (1.53%) compared to
London overall (1.11%) and England (0.94%). There is also a greater rate per 1,000 population
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aged between 15 and 64 who use illicit substances (opiates and/or crack cocaine) in Camden
(12.0, 95% ClI: 8.9 to 14.8) and Islington (13.1, 95% Cl: 10.2 to 16.0) compared to London
overall (9.3, 95% Cl: 8.9 to 9.9) and England (8.9, 95% ClI: 8.7 t0 9.2).
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Table 1: Sociodemographic and mental health morbidity of Camden, Islington, London

overall, and England

Camden Islington London England
Population (mid-2020 estimates) 279,516 248,115 9,002,488 56,550,138
Population density: Number of people 12,393 16,321 5,701 432
per square km (2019)
152,239 142,915 4,514,378 27,982,818
Male (2020) (54.5%) (57.6%) (50.1%) (49.5%)
<20 61,431 48,802 2,227,341 13,330,355
(22.0%) (19.7%) (24.7%) (23.6%)
20 t0 29 120,087 115,463 1,401,333 7,874,471
(43.0%) (46.5%) (15.6%) (13.9%)
30 to 39 51,699 51,163 1,602,018 7,562,861
(18.5%) (20.6%) (17.8%) (13.4%)
36,776 29,320 1,275,998 7,114,942
:.\ZgerO) 40to 49 (13.2%) (11.8%) (14.2%) (12.6%)
50 to 59 30,234 24,753 1,078,660 7,637,133
. 0 . 0 . 0 . 0
(10.8%) (10.0%) (12.0%) (13.5%)
20,714 15,401 723,718 5,981,113
60t0 69 (7.4%) (6.2%) (8.0%) (10.6%)
569 24,274 15,260 780,311 7,679,719
(8.7%) (6.2%) (8.7%) (13.6%)
Asian or Asian British 19,034 35,446 1,511,546 4,143,403
. (o] . (o] . () . 0
(9.2%) (16.1%) (18.5%) (7.8%)
Black, African, Caribbean 26,294 18,060 1,088,640 1,846,614
or Black British (12.8%) (8.2%) (13.3%) (3.5%)
Ethnicity = Mixed or multiple ethnic 13,339 12,322 405,279 1,192,879
groups .27/ .07 .U% .2/
(2011) (6.5%) (5.6%) (5.0%) (2.3%)
White 140,515 146,055 4,887,435 45,281,142
(68.2%) (66.3%) (59.8%) (85.4%)
Other 6,943 8,455 281,041 548,148
(3.4%) (3.8%) (3.4%) (1.0%)
Employment and support allowance
claimants for mental and behavioural
1. . 22. 27.
disorders: rate per 1,000 working age 31.7 358 > 7:3
population (2018)
:;gi;)of Multiple Deprivation score 201 275 217 1.8
Proportion of people living in the 20%
most deprived areas (Lower Layer 27.1% 44.3% 22.9% 20.2%

Super Output Areas) in England (2014)
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Camden Islington London England

Opiate and/or crack users: rate per 12.0 (8.9 to 13.1(10.2 9.3(8.9to 8.9(8.7to
1,000 (aged 15-64; 2016/17) (95% Cl) 14.8) to 16.0) 9.9) 9.2)
Prevalence of people with a depression

19.49 22.79 16.99 19.39
or anxiety disorder (aged 16+; 2017) 9.4% % 6.9% 9.3%
Prevalence of people with a diagnosis
of schizophrenia, bipolar affective 1.06% 1.53% 1.11% 0.94%
disorder and other psychoses (all ages;
2017/18)
New cases of psychosis: estimated
incidence rate per 100,000 (aged 16— 39.2 51.9 40.6 24.2

64; 2011)

Cl = confidence interval.

All the statistics reported in this table are sourced from the Office for National Statistics (99, 100) and Public
Health England (101), using data provided by the 2011 Census and the monthly reports published as part of
the Mental Health Services Dataset.

2.10 Camden and Islington: The local mental health rehabilitation pathway

Mental health rehabilitation services and the rehabilitation pathway in Camden and Islington
are relatively well established. There are two hospital-based high dependency rehabilitation
inpatient units: Montague Ward, which opened in the 1990s and has 14 beds, and Malachite
Ward, which opened in 2004 and has 16 beds. There is also Sutherland Ward, a hospital-based
longer term high dependency rehabilitation unit with 14 beds, which opened in 2010, plus
three community rehabilitation units: Aberdeen Park, Highview and 154 Camden Road, which
have all been operating since the 1990s (154 Camden Road was based at Daleham Gardens
until 2005) and have a combined total of 41 beds. These are not registered as inpatient

services but can take patients subject to CTO.

The QUEST programme of research in 2017 (4, 5) (mentioned in Section 2.8.3) identified the
local mental health supported accommodation (12 residential care services providing 230
places, 34 supported housing services providing 390 places, and nine floating outreach
services providing 163 places). Although the level of provision remains relatively constant,
new services are often commissioned to replace older ones, and therefore the names of these

services often change.

There is a community rehabilitation team in each borough. The team in Islington was set up

in 2012, and the Camden team in 2018. Both services care co-ordinate people with psychosis
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who live in 24-hour supported accommodation, providing specialist clinical input and
supporting them with their transitions through the rehabilitation pathway. The inpatient units
and community rehabilitation teams are provided by Camden and Islington NHS Foundation
Trust (CIFT). The mental health supported accommodation services are provided by several
different voluntary sector organisations. Figure 1 illustrates the Camden and Islington mental

health rehabilitation pathway.

Figure 1: The Camden and Islington mental health rehabilitation pathway
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2.11 Summary

Mental healthcare in England today has evolved from a system based on large, remote, long-
stay mental hospitals to a system that is a balance between inpatient and community-based
services, with specialisation for supporting people with different types of mental health
problem. The contemporary approach to supporting people with long term, complex, and
treatment resistant mental health problems is an integrated pathway of rehabilitation
services which consist of a range of inpatient rehabilitation units, community rehabilitation

teams, and supported accommodation.

51



3 Chapter 3: The Clinical Records Interactive Search (CRIS)

3.1 Introduction

This chapter describes the development and function of the Clinical Records Interactive
Search (CRIS), a tool which de-identifies and structures electronic health records (EHRs) so
that they can be used in secondary mental health research. CRIS was used to carry out three
of the four studies reported in this thesis. Before the development and function of CRIS is
detailed, this chapter starts with an explanation of what is meant by the term ‘secondary

research’ and how electronic health records (EHRs) can be used in mental health research.

3.2 Secondary research and the use of health records in mental health research
A study can be categorised as either being primary or secondary research. Primary research
studies are studies where the data used has been collected specifically for the purpose of
addressing a specific research question. The main advantage of primary research is that the
study design can be tailored to address the research question, which should ensure that the
data collected are useful and relevant. A classic example of a primary research study is where
the data are collected via interviews with participants and includes the use of standardised
measures e.g. in a clinical trial evaluating an intervention. Other examples of primary research
would be a survey of the general public measuring self-reported mental health problems, or
a qualitative study where a small number of purposively selected participants are interviewed
to better understand their experience of a new intervention. However, recruiting participants,
often in the hundreds and sometimes in the thousands, and then collecting data from them,
often at multiple points over a period spanning months and often years, requires a
considerable amount of resource, both in terms of time and finance. For example, the QUEST
project which investigated the quality and effectiveness of mental health supported

accommodation in England, took five years to complete at a cost of around £1.6 million (102).

Another disadvantage to primary research, especially trials, is that they are typically
conducted under very strict conditions and are not representative of real-world settings. In
other words, the study may lack ecological validity and one should be cautious in generalising

the findings to other settings which may be quite different to that of the study.
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Secondary research uses existing data, i.e. data which have been collected for another
purpose. Whilst the data have not been collected to answer the specific research question,
they provide researchers with the opportunity to investigate research questions using far less
resource than primary research. Data used in secondary research can come from a range of
sources, including data collected as part of another study, and data recorded routinely for

another purpose, such as delivering healthcare.

The medical history and healthcare of individuals was routinely documented on paper
throughout the 20t century (103). Health records, or medical records as they are sometimes
referred to, developed into a fundamental aspect of how healthcare was organised and
administered (104). Typically, every healthcare contact an individual has will be recorded.
Over time, this produces prospective, longitudinal data regarding the individual’s health,
changes in health, and the healthcare they receive during their life course. Such data have the
potential to be of great value in research and the evaluation of real-world healthcare. For
example, they can be used to corroborate outcomes in primary research studies which relate
to health, such as hospitalisations, or used as the source of data for a secondary research
study evaluating the implementation of a new service design or treatment. They can also be
used in epidemiological studies of populations that are difficult to study and screen in the
general population, including people with rare health conditions. However, there are
limitations to using healthcare records in research, for example, they will only provide
information about people who use healthcare services and not about individuals who use
other methods to manage their conditions and symptoms. This potential source of bias may
be of particular relevance to mental health research where worldwide there are many
different approaches to treatment which do not involve the healthcare system, such as
spiritual and religious communities. As with any research, the appropriateness of the study

design and data source in addressing the research question should be considered.

Historically, healthcare records were exclusively recorded on paper and filed in cabinets. This
started to change in the late 20™ and early 21t century with more and more healthcare
providers switching from paper to electronic record systems. In the United Stated, the Obama
administration invested $30 billion into promoting and improving EHRs, and by 2017 96% of

hospitals in the US had access to EHRs (105). Healthcare is increasingly being recorded and
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stored using computers at the office, and on laptops and other devices away from the office,
rather than on paper. The switch from paper to EHRs has evolved with the way healthcare is
delivered, and the way health records can be used in research. Records are no longer
handwritten and often ineligible, nor do they need to be physically copied to be accessed in
more than one location, causing problematic version control issues and increased risk to
confidentiality. With well-established EHR systems, the appropriate healthcare staff involved
in an individual’s care, including emergency staff, can access an individual’s most up to date
health records. This enables clinicians to be able to check for known allergies, medications,
and healthcare histories, without first having to contact other clinicians, greatly improving the

safety and efficiency of healthcare.

EHRs are stored as either structured or free text records. Structured records hold a range of
demographic and clinical information (such as sex, date of birth, diagnosis, etc.) completed
by selecting from a list of options (e.g. male or female) or by using a specific format (e.g. date).
Although structured fields provide data that easily lends itself to quantitative analysis, their
utility in research is limited by the types of data available in structured records and their
sometimes poor completion rates owing to the preference of clinicians to record data in
natural language (106). Free text fields include any entered text and typically comprise clinical
notes and uploaded documents, such as discharge summaries. The proportions vary between
record systems but they represent around 60% to 70% of the data stored in EHR databases
(2, 106) and are a rich source of clinical information, ranging from psychiatric assessments to
logs of clinical appointments and referrals. However, it is not as simple to use them in

guantitative research as structured records, and they often require extra levels of processing.

The benefits of the switch from paper to EHRs have been recognised around the world. For
example, the UK Government’s aim to create a paperless NHS (107), and the US Congress
introducing incentives to switch from paper to EHR and penalties for not switching (108).
Although the switch from paper to EHRs has evolved the way they are used in research, due
to their sensitive and confidential nature, access to them for research purposes usually
requires information governance permissions and the informed consent of individual
patients. Gaining informed consent for each individual may not be an issue for primary

research using health records to corroborate data collected from participants, as informed
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consent from participants would have to be collected anyway, and consent forms can include
items specific to accessing the participant’s health records. However, it is an issue for
secondary research aiming to use health records, where individuals are not recruited and
therefore do not provide informed consent. To address this, techniques have been developed
to de-identify EHRs so that they can be used in secondary research without requiring the

informed consent of individuals the records pertain to.

The Nordic registers have been described as a “potential goldmine for clinical research”
(p.132 (109)). Citizens of Denmark, Sweden, Norway, Finland, and Iceland, all have personal
identity numbers (PINs) allowing for linkage between various national registers. This means
that a wide range of longitudinal data, such as healthcare, education, and income, recorded
at the individual-level from birth or immigration until death or emigration, can be linked and
used in research. These data have been used to address research questions which would be
unfeasible, unethical, and/or too expensive to address using primary research methods. For
example, they have been used to study the association between birth characteristics and the
development of cardiovascular disease (110), the risk of foetal death where the mother is
vaccinated against influenza (111), the risk of substance use and psychotic disorders for
people with epilepsy (112), and the association between migrant status and compulsory
admission at the first diagnosis of a psychotic disorder (113). Researchers wishing to use these
data must submit an ethics application to the appropriate ethics committee. There are some
variations between the Nordic countries, but typically, following an approved ethics

application, the researcher will be granted access to a pseudonymised dataset (114).

Pseudonymisation is the process of assigning individuals with a study code and removing the
identifiable information in the dataset so that someone who just has access to the dataset
should not be able to identify any individual in the dataset, but re-identification is still possible
with access to the codebook. The codebook is a data file which links the study code to the
identity of the individual (e.g. the individual’s name or other identifiable information such as
the PIN in the Nordic registers). It is held by the appropriate authority (the government in the
case of the Nordic registers), and it can be used to validate, link to another dataset to create
a larger dataset, or update the records. True anonymisation is where there is no codebook

and re-identification is not possible, which can be limiting for register-based research as it
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does not allow for records to be validated, linked, or updated. The distinction between
anonymised and pseudonymised is often overlooked in the description of datasets, and

pseudonymised dataset are often falsely described as anonymised datasets.

3.3 Health records in England

In England there are hundreds of healthcare providers, each with their own system for
organising records. Healthcare is organised regionally and into primary care, secondary care,
and tertiary care. Primary care is comprised of local general practices that primarily serve as
the initial point of contact for healthcare, and where appropriate, will refer patients on to
secondary healthcare services. Secondary care is comprised of inpatient and community
services which provide treatment or support for specific health conditions and are organised
at the regional level. For example, Camden and Islington NHS Foundation Trust (CIFT),
introduced in Chapter 2 (see Section 2.10), is a provider of secondary care mental health
services. Tertiary care is comprised of highly specialist services for rare and/or complex health
conditions; a single tertiary care service will provide healthcare to a much larger geographical

area than a secondary care service.

The Clinical Practice Research Datalink (CPRD), formerly known as the General Practice
Research Database (GPRD), is a non-profit research service provided as part of the UK
Government’s Department of Health and Social Care and contains the pseudonymised health
records of a network of UK primary care services. The database currently contains records for
60 million people including 16 million currently active patients (115). It has proven to be of
immense value to health research, and as of September 2021, has been used in over 2,800
peer-reviewed publications (116). The CPRD can be utilised for mental health research, for
example, it has recently been used to investigate the incidence of depression in people with
obesity (117). However, the CPRD does not include health records of secondary care, the
principal provider of specialist mental healthcare in England, especially for people with longer

term complex mental health problems.

3.4 Development of the CRIS system

The Clinical Records Interactive Search (CRIS) de-identifies and structures the EHRs of NHS
mental healthcare trusts (1). Individuals are assigned codes which can be used by the Trust to
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re-identify individuals, and so it is a pseudonymised database. However, in this thesis CRIS
databases are described as de-identified databases as this better represents the process of
how CRIS removes and masks identifiable information from the EHR (this process is described

below in Section 3.5).

CRIS was developed by a collaboration between the South London and Maudsley NHS
Foundation Trust (SLaM) and the Institute of Psychiatry at King’s College London, funded by
a Biomedical Research Centre award from the National Institute for Health Research (1-3).
SLaM is the largest provider of mental health services in the UK, and one of the largest in
Europe. They provide over 230 inpatient and community services (i.e. secondary care) for
people residing in the London boroughs of Lambeth, Southwark, Lewisham and Croydon, a
combined population of around 1.2 million people. They also provide specialist national
services (i.e. tertiary care), including a psychiatric intensive care unit and a psychiatric forensic
unit for children and adolescents. SLaM was amongst the pioneers in the switch from paper-
based health records to EHRs. Between October 2005 and October 2006, SLaM deployed a
bespoke Trust wide EHR system called the Electronic Patient Journey System (ePJS). Patient
records from 1999 onwards were migrated onto ePJS, and it was this database of EHRs which
was used to develop CRIS in 2008. In the same year, CRIS was granted approval by the Oxford
Research Ethics Committee as a de-identified database of EHRs to be used in secondary
research (reference number: 08/H0606/71+5). As of January 2020, the SLaM CRIS database
contained de-identified records for over 340,000 individual patients (3, 118). Since it was
granted ethical approval, CRIS has been used in hundreds of peer-reviewed published studies

on a range of topics.

3.5 How CRIS de-identifies EHRs

CRIS de-identifies records by using 'patient identifiers’, as defined by the Caldicott Code on
Confidentiality, to construct a dictionary of potentially identifiable character strings for each
individual patient. Patient identifiers include the patient’s NHS identification number, their
Trust specific identification number, name, date of birth, address, contact details (telephone
numbers and email addresses), and any details of personal contacts (e.g. relative's name and
address). These identifiers are sourced from the fields used by clinicians to specifically record

this information. For example, there are dedicated fields in the Trust’s EHR system where
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clinicians record the patient’s name and date of birth. Once this information has been used
to construct the dictionary, this information is removed, except for date of birth which is
truncated so that only the month and year remain, and address which is also truncated so
that only the first three characters of the postcode remain. Finally, the dictionary is used to
find instances where patient identifiers are recorded elsewhere in the patient’s records (e.g.

the patient’s name in a GP letter), and any matches found are masked (2).

The dictionary does not just include the string of characters recorded in the dedicated source
fields, but also other ways that this string of characters might be recorded. The dictionary can
generate these other character strings because the dictionary also stores what type of data
the character string is. For example, if a patient’s date of birth is recorded as ‘04/10/1980’,
the dictionary stores this character string as a date and using programmed rules, CRIS will
mask any instances of ‘04/10/1980’, but will also mask other ways of recording this same
information, such as ‘4th October 1980’, ‘4th of Oct 1980’, ‘4.10.1980’, etc. Similarly, CRIS will
mask telephone numbers recorded in the dedicated source fields whether they are recorded

with or without spaces. Consider the following fictitious clinical note:

John attended his appointment today and told me that he has a new telephone

number, it is 07825 172 265.

The potentially identifiable information in this record is the patient’s first name and their
telephone number. If this information has been correctly entered in the dedicated source
fields used to construct the potentially identifiable information for this patient, CRIS will

transform this record so that it appears as:

77777 attended his appointment today and told me that he has a new telephone
number, it is ZZZZZ.

The potentially identifiable information has been masked. It does this for both historical and
current records, so CRIS will also mask any instances of John’s old telephone numbers.
However, if the source fields were not correctly completed (e.g. a misspelling or the record is
out of date) or the patient identifier in the clinical note included an error (e.g. a misspelling

or typo), this information would not have been masked. Similarly, if a nickname was used
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somewhere in the records but not recorded in the source fields, this would also not be
masked. This issue was considered during the early development stages of CRIS (2). Through
discussions with a stakeholder group — setup specifically for the purpose of overseeing the
development of CRIS (and then monitoring its use by researchers following its development)
and includes service users, carers, clinicians, and members of the public — it was agreed that
a single patient identifier alone is unlikely to identify an individual. This agreement is
consistent with the overarching approach taken by the development team to de-
identification: there is a risk of re-identification following de-identification, but all efforts
should be made to reduce this risk as far as it is feasible whilst aiming for minimal loss of
information which may be valuable to research (1). This approach is exemplified by the
truncation of a patient’s date of birth and home address. The exact date is removed but the
month and year is retained so that an approximate age can be derived, and the full home
address is removed but the first part of the postcode is retained so that some geographical

information is still available.

Another possible issue relating to the reliance of specific fields within the EHR system to
create the dictionary of potentially patient identifiable information is the completion rate of
these source fields. This was also considered during development, and as it transpires, was
not a critical issue. At the time of the check, there were more than 200,000 individuals with
records on the SLaM database. All patients had a first and last name recorded (these fields
are mandatory), 99.7% had a recorded date of birth, and 98.5% had at least one address
recorded (2).

3.6 How effective is CRIS at de-identifying EHRs

The CRIS de-identification process was evaluated by Fernandes and colleagues in 2013 (2).
They tested recall (out of all the patient identifiers, how many were de-identified) and
precision (out of all the instances CRIS masked a character string, how many were actually
patient identifiers which were correctly masked) for a random set of 500 ‘event notes’ (free
text fields clinicians use to record contacts with patients and any event regarding the
healthcare of the patient e.g. a completed referral) containing 3,603 patient identifiers. CRIS

correctly identified and masked 3,573 patient identifiers producing a recall rate of 97.6%, and
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incorrectly masked 30 character strings which were not patient identifiers producing a

precision rate of 98.8%.

In the same evaluation, the authors also investigated the potential for breaches and inferring
information (2). They defined a breach as the presence of three or more patient identifiers,
including misspelled patient identifiers, occurring in a single record or series of records
pertaining to a single patient. This was carried out by manually screening the same 500 event
notes tested for recall and precision, in addition to manually screening sequentially recorded
event notes for 50 patients. On average, 20 records were screened per patient. Out of the
500 records, only one potential breach was reported. For a single patient, their third line of
address, postcode and last name appeared in de-identified records, and all occurred because
of misspellings. The authors judged that there was a ‘low’ chance of re-identification of this
patient because the information was outdated, the information could not be verified, and
because of the incorrect spellings. Out of the 50 patients whose notes were screened
sequentially, there was not a single breach recorded. The authors noted that whilst there may
be a threat to patient anonymity where patient information has not been successfully
masked, this threat is highly contingent on the intention of the researcher. A researcher
whose intention is to re-identify a patient may be able to do so whereas re-identification is
unlikely if the researcher is not motivated to do so and is aware of their responsibility to avoid

incidentally re-identifying a patient.

3.7 CRIS as a framework for accessing EHRs for research

The efforts to prevent the possibility of re-identification are not limited to the technical
processes which lie behind de-identification but also includes the central role of the
stakeholder group in the development and implementation of CRIS, and the security
protocols put in place (1). In this sense, CRIS is best understood as a framework for making
EHRs accessible to researchers rather than just as a tool which de-identifies and structures
EHRs. The security protocols include specification of who can access the CRIS database and
how the database should be accessed. Researchers seeking to use the CRIS database must
first have a letter of access or an honorary/substantive contract with the NHS trust and have
an approved CRIS project application. See Section 3.11 for further details regarding this

process and what is required in the project application. Approved researchers can then only
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access the database from within the Trust network and firewall and must not remove any
data from within this network. Also, database searches are routinely monitored to ensure

that they fall within the remit of what the researcher specified in their project application.

3.8 Patient and public perception of health records use in research

CRIS operates within the laws which allow and regulate the processing of personal data (the
General Data Protection Regulation (119) and Data Protection Act 2018 (120)). CRIS also
complies with the national data opt-out (NDOO) service (121), introduced by the NHS in
England in 2018 (122). By default, an individual’s EHRs is included in the CRIS dataset, but the
NDOO service means that patients can have their records withdrawn and not used in CRIS
research, or any other research which uses healthcare records and does not have the explicit
consent of the individual (individuals who have used the NDOO service and opted for their
records not to be used in research, can still consent to their records being used for specific

studies).

Atkin and colleagues recently investigated public awareness of the NDOOQO, and perceptions of
anonymised patient data in research (123). The participants were recruited locally from the
West Midlands area and the study was conducted on behalf of the PIONEER Health Research
Data Hub. PIONEER is a framework similar to CRIS in that it de-identifies EHRs but for acute
medical care not mental healthcare. The study included a series of workshops and a
guestionnaire with a total of over 350 participants, including patients, members of the public,
and healthcare staff. They found that less than a third of participants were aware of the NDOO
system (32%). However, the vast majority were happy for their healthcare records to be used
for research by NHS trusts (94%), academic institutions (85%), and healthcare companies
(68%), but less than half were happy for their data to be used by non-healthcare organisations
(41%). The main concerns participants raised were unauthorised data re-use, the potential of
re-identification, discrimination, and for their records to be used in research which does not
benefit patients. The findings from this study suggest that there is a lack of awareness on how
individuals can control the use of their EHRs in research, but that there is general public
support for research using de-identified medical records when it is properly regulated and

carried out by the NHS or academic institutions with the aim of benefitting patients.
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Another study, conducted by Adanijo et al., investigated the views of 22 mental health service
users on the use of de-identified mental health care records in research (124). Qualitative
data were collected via four focus groups conducted online. Prior to the focus groups, the
participants were provided with a summary of CRIS and then asked open ended questions
about sharing clinical data and how data sharing systems should be developed to ensure they
are efficient and ethical. Thematic analysis was used to identify themes from these focus
groups and participants were included in this process. The purpose of data sharing was
important to participants, they expressed concern about whether the research was for the
public good or not, and for profit or not. This aligns with the finding by Atkin et al. on how the
proportion of participants that were happy with their records being used varied depending
on the type of organisation they were being used by (123). Adanijo et al. also reported
concerns on the potential of discrimination through misattribution of physical health
symptoms to a mental health diagnosis and discrimination of individuals or groups in society.
Other issues raised by participants were safeguarding data and ensuring data were
anonymous and confidential; accuracy and informed consent, including transparency in how
data was shared and used; and incorporating service user involvement in data sharing systems

and the governance of these systems.

Encouragingly, the areas and themes identified by Atkin et al. (123) and Adanijo et al. (124)
are at least in part addressed by the CRIS framework. The CRIS framework is a joint venture
between NHS Trusts and academic institutions. All proposals to use CRIS must explain how
the research will benefit patients, and service user involvement is incorporated into the
oversight and governance of CRIS. As previously described in Section 3.4 and Section 3.5,
there is a CRIS stakeholder group which is composed of people using local mental healthcare
services, carers, mental healthcare professionals, and members of the public. This
stakeholder group had a central role in the initial development of CRIS and continues to have
a central role in its implementation by acting as on oversight committee. The role of the
committee includes reviewing applications, monitoring how the database is being used, and
involvement in discussions and decision-making regarding its continued development (1,

125).
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3.9 Patient and public involvement in CRIS

Stakeholder groups like the CRIS oversight committee are an example of patient and public
involvement (PPI) in research, where patients and the public are involved in the design,
planning and execution of research. PPl is recognised as an important aspect to healthcare
research in the UK (126) and internationally (127), and is very often a requirement by research
funders (128). Broadly, improving PPl in research is part of an imperative which empowers
people, by transforming research so that it is something which is done ‘by’ or ‘with’ patients
and the public rather than done ‘for’ or ‘to’ them (126). Furthermore, including PPI at various
stages in the research lifecycle has been shown to improve the quality and relevance of

research (129).

As CRIS continues to develop, a new PPI group has been set-up to specifically inform decision-
making and future research regarding database linkages (125). For example, the SLaM CRIS
database has been linked to the Hospital Episodes Statistics (HES) database, which includes

details on all NHS hospital admissions (including medical admissions) and mortality (130).

Although PPI appears to have a central role in many aspects of CRIS, the degree of patient
and public awareness of CRIS is unclear. The studies by Atkin et al. (123) and Adanijo et al.
(124) suggests that there may be general support from the public on not-for-profit research
which aims to improve healthcare, but further research is needed to understand how
widespread this support may be. It is unknown what the general consensus is on the use of
de-identified mental healthcare records in research, and Atkin et al.’s study indicates a lack
of public awareness of the NDOO service in the UK and their rights on how their healthcare
records are used (123). The next section of this Chapter describes the CIFT CRIS database

which is the database used in the studies reported in Chapters 4, 6, and 7.

3.10 The CIFT CRIS database

As previously described, CRIS was developed on the SLaM EHR database, and SLaM uses a
system called ePJS (see Section 3.4). It has since been developed and deployed at several
other NHS Trusts in England using different health record systems, including the Camden and
Islington NHS Foundation Trust (CIFT). The catchment area for CIFT and the local mental
health rehabilitation pathway were described in the previous Chapter (Section 2.10), as were
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the sociodemographic characteristics and mental health morbidity of the area (Section 2.9).
Regarding the Trust’s health records, CIFT switched from a paper-based records system to an
electronic-based records system in 2008 using a system called RiO. In 2015, they switched to
another EHR system, called Carenotes. A number of studies using the CIFT CRIS database have
been conducted and published in peer-reviewed journals, demonstrating the viability of the
deployment of CRIS at other NHS Trusts and with other EHR systems. For example, a study by
Werbeloff et al. used CIFT CRIS to investigate delays in diagnosis and treatment for bipolar

affective disorder (9) and produced similar results to a similar study using SLaM CRIS (131).

Werbeloff et al. in the same study also reported sociodemographic characteristics of
individuals with records on the CIFT CRIS database as of 31t August 2015 (9). In total, the
database contained records for 108,161 individuals. There were slightly more females
(55,718, 51.5%) than males (52,243, 48.4%), with only 0.1% (159) of individuals missing
information for sex; almost a quarter were between 35- and 44-years old (24,665, 22.8%),
which was higher than any other age band; and almost half were of White ethnicity (51,713,
47.8%). As of 21°t July 2022, the number of individuals with records on the CIFT CRIS database
was 168,045. The proportion of females (86,669, 51.6%) and males (80,967, 48.2%) were
similar to 2015; there was a similar proportion aged 35- to 44-years-old (34,880, 20.8%),
again, this was the age band with the highest proportion of individuals; and there was a lower
proportion of people with White ethnicity (66,644, 39.7%). However, there was also a higher
rate of missing data for ethnicity in the more recent database (36,991, 34.2% vs. 72,954,
43.4%). Therefore, the difference in the proportion that are White may not be as large as it
seems. Table 2 provides further details on the sociodemographic characteristics of the CIFT

CRIS database in 2015 and 2022.
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Table 2: The sociodemographic characteristics of individuals on the 2015 and 2022 CIFT CRIS

database

31 August 2015 21 Jul 2022

(N=108,168) (9) (N=168,045)

Male 52,243 (48.4% 80,967 (48.2%)

Sex Female 55,718 (51.5%) 86,669 (51.6%)
Missing 159 (0.1%) 292 (0.2%)

24 and under 5,302 (4.9%) 8,515 (5.1%)

25to 34 19,854 (18.4%) 28,695 (17.1%)

35to 44 24,665 (22.8%) 34,880 (20.8%)

45 to 54 22,295 (20.6%) 31,215 (18.6%)

Age 55 to 64 12,725 (11.8%) 24,038 (14.3%)
65 to 74 7,838 (7.2%) 13,464 (8.0%)

75 to 84 6,266 (5.8%) 10,115 (6.0%)

85 and over 9,175 (8.5%) 17,006 (10.1%)

Missing 48 (0.1%) 117 (0.1%)

Asian or Asian British 4,136 (3.8%) 6,062 (3.6%)

2::2:2 :::ti;:sahn, Black Caribbean or 7,620 (7.0%) 10,610 (6.3%)

Ethnicity Mixed or multiple ethnic groups 1,923 (1.8%) 3,071 (1.8%)
White 51,713 (47.8%) 66,644 (39.7%)

Other 5,737 (5.3%) 8,704 (5.2%)

Missing 36,991 (34.2%) 72,954 (43.4%)

3.11 Research ethics

As previously described in this Chapter (Section 3.4), the SLaM CRIS database has been
granted ethical approval as a de-identified database of EHRs to be used in secondary research
(Oxford Research Ethics Committee: reference number 08/H0606/71+5). The CIFT CRIS
database has also been granted ethical approval to be used in secondary research (National
Research Ethics Service (NRES) Committee East of England—Cambridge Central: reference
number 14/EE/0177). As explained in Section 3.7, to be granted access to the SLaM CRIS
database, researchers are required to have a letter of access or an honorary/substantive
contract with the NHS Trust and have an approved CRIS project application. The project
application includes sections on rationale for the project, the useful knowledge which would
be gained from the results and how this will benefit patients, and the type of records the
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researcher plans on using to define groups and use in their results. The application is reviewed
by the SLaM CRIS oversight committee with consideration for the potential of patient
identification via searches that are too specific or are likely to return a small number of
patients. The SLaM CRIS project application form is completed online via the Trust website
(132). Similar criteria and process must be met and followed by researchers wishing to gain
access to the CIFT CRIS database. Further information regarding the CIFT CRIS database and

the process for submitting project applications is available on the Trust website (133).

| have an honorary contract with CIFT. | submitted two separate project applications for: i) a
study assessing the feasibility of using CRIS to evaluate mental health supported
accommodation services at CIFT (Chapter 4); ii) two studies using CRIS at CIFT to a) compare
inpatient service use pre- and post-inpatient rehabilitation (Chapter 6), and b) explore the
viability of using propensity score matching to establish a valid comparison group for an
inpatient rehabilitation group (Chapter 7). Both applications were approved by the CIFT CRIS

oversight committee.

3.12 Summary

Secondary research methods can be used to address research questions which may be
unethical or require much greater resources if it were conducted as a primary research study.
For some research questions, secondary research may also produce findings with greater
ecological validity. However, there are limitations to secondary research. The data used in
secondary research has not been collected for the purpose of the study, and therefore, the
suitability of the data to address the research question and the quality of the data needs to

be considered when any findings are interpreted.

Data from primary research studies are often used as a source for secondary research, as are
electronic health records (EHRs). For studies evaluating healthcare services or an intervention
that is already being deployed, EHRs are a valuable source of longitudinal, real-world data
which can be used to inform future healthcare. As they contain personal and sensitive
information, for EHRs to be used in research the individual the records pertain to needs to

provide their informed consent or the records need to first be de-identified. Gaining consent
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for this is often done in primary research to corroborate the data they collect but it is usually

not feasible in secondary research.

The Clinical Records Interactive Search (CRIS) de-identifies EHRs of NHS mental health Trusts.
CRIS has been granted ethical approval to be used in secondary research and has been
deployed in several NHS Trusts in England, including Camden and Islington NHS Foundation

Trust (CIFT).
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4 Chapter 4: The feasibility of using CRIS to evaluate mental health

supported housing services
A modified version of this chapter was published as a peer reviewed article in PLoS One:

Dalton-Locke C, Thygesen JH, Werbeloff N, Osborn D, Killaspy H (2020). Using de-identified
electronic health records to research mental health supported housing services: A feasibility
study. PLoS ONE 15(8): e0237664. doi: 10.1371/journal.pone.0237664

4.1 Introduction

It was around the start of my studentship, October 2017, when the CIFT CRIS database was
established and being suggested as a potential resource for research evaluating mental health
services. | attended a seminar by Dr Nomi Werbeloff, who at the time was the manager of the
CIFT CRIS database and first author on a study demonstrating the viability of using the
database in mental health research (9). Following the seminar, | contacted Dr Werbeloff to
arrange a meeting to discuss the potential of using the CIFT CRIS database to evaluate mental
health supported accommodation services. | also met with the academic lead for the CIFT
CRIS database, Prof. David Osborn. We concluded that there was sufficient potential and so |
discussed project ideas with my supervisor, Prof Helen Killaspy. We agreed on a project that
would explore the feasibility of using the CIFT CRIS database to evaluate mental health

supported housing services.

In Chapter 3, | detailed the development of CRIS, how it works, and its implementation with
the CIFT EHR system. A description of mental health supported accommodation and
supported housing, and its important role within the mental health rehabilitation pathway,
was provided in Chapter 2 Section 2.8.3. Mental health supported accommodation is a

challenging area to research as demonstrated by the QUEST project.

The QUEST project (previously described in Section 2.8.3), a NIHR-funded programme of
research investigating mental health supported accommodation in England, included a
randomised control feasibility trial (6). This trial was designed to investigate the feasibility of
randomising individuals to supported housing or floating outreach (another type of supported
accommodation, also described in Section 2.8.3). This was based on a previous study in the
QUEST project, a national survey, which found that the level of needs of individuals living in

supported housing were similar to the needs of individuals using floating outreach services
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(4). Most people graduate from supported housing to floating outreach but if people could
go straight to floating outreach, it would reduce the number of moves. Moving home is a
major life event for anyone and it is therefore unsurprising that repeated moves from one
type of supported accommodation to another have been reported by users of mental health
supported accommodation as a source of stress (8). However, the feasibility trial revealed a
number of barriers to recruitment and randomisation. Out of 1,432 people screened, only
eight were recruited to the study and randomised. The main barriers were staff and patients’
preference for a particular supported accommodation service or for a particular service type,
the perception that supported housing and floating outreach did not provide the same level
of support, and staff feeling that randomisation compromised their professional judgement.
In addition, the QUEST project required a large amount of resource, costing a total of £1.6
million pounds and taking five years to complete, primarily due to the primary research

methods utilised.

There is a need to identify alternative methods for researching mental health supported
accommodation. Therefore, the aim of this study was to explore the feasibility of using the
CIFT CRIS database as a means to evaluate mental health supported accommodation services.
| chose to focus on supported housing services because there are more supported housing
services in Camden and Islington than there are residential care or floating outreach services,

and to make the study feasible in the time available.

The specific objectives were to:

I.  Explore the CIFT CRIS database for structured fields regarding accommodation status
and investigate their potential use in identifying a sample of people who have lived in
a supported housing service
II.  Develop a search of free text records to identify a sample of people who have lived in
a supported housing service
lll.  Test the validity of both the structured fields and free text search approaches in

identifying a sample of people who have lived in a supported housing service

69



IV. Describe the sample in terms of their sociodemographic and clinical characteristics,

and compare this to a national survey carried out as part of the QUEST project in 2014

(4)
4.2 Methods
4.2.1 Setting

This study used the CIFT CRIS database, which as described in Chapter 3, contains the de-
identified EHRs of CIFT, the NHS Trust which provides the residents of Camden and Islington
with secondary mental healthcare, including a range of inpatient and community services.
Camden and Islington are inner city London boroughs situated towards the north of London.
CIFT transitioned from paper to an electronic record-based system called RiO in 2008, and the
CIFT CRIS database contains the records recorded since the implementation of the electronic

records system.

The sociodemographic characteristics and mental health morbidity of both boroughs were
described in Chapter 2 (Section 2.9). Also reported in Chapter 2 are details of the Camden and
Islington local mental health rehabilitation pathway, including the provision of supported
housing and further details about the mental health rehabilitation services provided by the
Trust (Section 2.10). To briefly recap, as of 2017 there were 34 supported housing services
providing 390 places in Camden and Islington. These services are provided by several different
voluntary organisations and housing associations. Although services are often
decommissioned and new services commissioned, the level of provision has remained

relatively constant.

4.2.2 Search approach

The potential utility of two approaches were explored to obtain a sample of de-identified
individuals who have used a supported housing service: i) using structured fields relevant to
the individual’s accommodation; and ii) developing a free text search of clinical notes. | also
compared these two approaches to see if they identified the same individuals. Finally, |
investigated whether it was possible to describe the sample in terms of their
sociodemographic and clinical characteristics using structured fields provided in the CRIS

database. Records between 1 January 2008 and 31 December 2017 were examined.
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4.2.3 Structured fields search

Two structured fields relevant to an individual’s accommodation were identified in the
sections of the EHR where the clinician is expected to record and update Care Programme
Approach (CPA) meeting outcomes (named in the database as ‘cpa_accommodation_desc’)
and demographic details (‘accommodation_status_desc’). Both these fields had values (pre-
determined options for the clinician to enter) representative of mental health supported
accommodation services. Values representative of all types of supported accommodation
were included, not just supported housing services, because of the heterogeneity in the
terminology used to describe supported housing, and the likelihood that different terms may
be used by different clinicians to record different types of service, or the same term may be
used differently by different clinicians. The included values were: ‘Supported
accommodation’, ‘Supported lodgings’, ‘Supported group home’, ‘Mental Health Registered
Care Home’, and ‘Other accommodation with mental healthcare and support’. A full list of all
the response options (values) available to clinicians for both structured fields is available in
the Appendices (Appendix A). All entries using either of these fields are stored in CRIS, so it is

possible to identify previous as well as current accommodation status.

4.2.4 Free text search

Figure 2 is a flow diagram illustrating the iterative process for developing the free text search
of clinical notes. First, a list of all supported housing services in the area was generated, based
on a previous audit of supported accommodation services in Camden and Islington | carried
out in 2016 as part of the QUEST project (134). The final list comprised 35 services. A series of
single service searches were developed for each service based on the name of the service. As
there were four pairs of services with similar names, 31 single service searches were
developed. These single service searches were then combined into an ‘all service search’. The
search started at a simplistic level, by using the most distinctive word from the name of the
service so that all clinical notes with a mention of this word were returned. The data
extraction from each search included the unique identification number randomly assigned by
CRIS to each individual on the database, the text of clinical notes that contained the search
term, and the date the note was recorded. The data were ordered by identification number

and note date, to facilitate manual review, which is described later in this Section.
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Refinement of the search process was iterative and based on the goal of increasing the
number of notes each data extraction contained and the number of individuals they pertained
to, whilst keeping the positive predictive value as high as possible. The positive predictive
value was defined as the ratio of true positives (i.e. the number of individuals included in the
search where there was sufficient evidence to suggest they either currently live or previously
lived in a supported housing service) to all the individuals included in the data extraction (true
positives plus false positives, i.e. the number of individuals included in the search where there
was insufficient evidence to suggest they either currently live or previously lived in a
supported housing service), and can be expressed as a percentage. The positive predictive

value was estimated by carrying out a manual notes review to identify true and false positives.

For each data extraction (i.e. each iteration of the single service searches and all services
searches), clinical notes pertaining to the first 10% of individuals listed were manually
reviewed. Because individuals were listed in order of their random identification numbers,
the sample of clinical notes reviewed were random. If it was clear from the individual’s note(s)
that they had previously used or were currently using a supported housing service, the
individual (not individual notes) was designated as a true positive. A typical example would
be a note documenting a clinician’s visit to a service to see the individual. An individual was
assigned as false positive if the notes pertaining to that individual were not actually referring
to a supported housing service, or if a service was being referred to but it was unclear if the
individual had ever actually used the service (e.g. a referral to a service was being discussed

but it was unclear if the referral was ever submitted and accepted).

Reasons for false positives were noted and if any pattern(s) emerged, they were used to
improve the search term. For example, a search for a fictitious service named ‘Forward View’
may initially be based on the search term FORWARD, which would return clinical notes
including mentions of Forward View but also any other mention of the word ‘forward’. If the
extraction for this search included a high number of false positive individuals, and a number
of the clinical notes assigned to these false positives contained the term ‘forward thinking’ or
‘forward planning’, then the search could be improved by changing the search term to
FORWARD V or adding terms so that the notes could not contain the terms FORWARD
THINKING or FORWARD PLANNING.
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Patterns to false positives were not limited to text included in the clinical note but could also
include patterns such as the number of notes returned per individual. For example, if a false
positive was more likely than a true positive to only have a single note returned by the search,
then the search could be refined to only include individuals which have more than one note

pertaining to them.

This process was repeated until there was no longer a consistent pattern to the false positives
and the positive predictive value was acceptable, i.e. over 25%. If the positive predictive value
was high, i.e. over 75%, the search was revised to see if a higher number of returns could be
achieved whilst maintaining a high positive predictive value. The process was therefore a
matter of attempting to achieve the optimal balance between specificity (not over inclusive
and lacking in accuracy) and sensitivity (not over exclusive and lacking in sample size). If a
pattern to the false positives did not appear and the positive predictive value was not
acceptable, development of this single service search ceased and it was not included in the
all service search. Finally, the all service search was refined using the same approach applied
to each single service search, aiming for the optimal balance between specificity and
sensitivity. True and false negatives (i.e. the number of individuals not included in the search
where there was sufficient evidence to suggest they did not either currently live or previously
lived in a supported housing service, or the number of individuals not included in the search
where there was sufficient evidence to suggest they did either currently live or previously

lived in a supported housing service, respectively) were not estimated.
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Figure 2: Flow diagram of free text search development
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4.2.5 Ethics

This study was granted the necessary ethical approvals. See Section 3.11 for details.

4.3 Results

4.3.1 Structured fields search

Values representative of mental health supported accommodation in the CPA and
demographics accommodation status structured fields were recorded for a total of 1,635 and
882 individuals, respectively. A large majority of the total 126,769 individuals in the database

did not have any record for either of these structured fields. There was a total of 59,408
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records using the CPA accommodation field and 65,065 records using the demographics
accommodation field; in both instances multiple records can pertain to the same individual
as historical records are stored and not overwritten by new records in the same field. There
was a total of 50 possible values (i.e. response options) in each structured field, with some
slight differences between the two fields. These 50 values were grouped into seven
categories. Appendix A provides the full list of values for each structured field and how they
were categorised, and Appendix B and Appendix C show how many individuals there were in
each group for the CPA accommodation field and the demographics accommodation field,

respectively.

4.3.2 Free text search of clinical notes

Table 3 presents the development of the free text search of clinical notes, the number of
clinical notes and individuals included, and the true positive rate, for the first search, the first
iteration of each search, and the final version of each search. Of the 31 single service searches,
28 attained acceptable positive predictive values, the remaining three were removed and not
included in the all service search. Half (14) of the single service searches had an acceptable
positive predictive value after the first search, the most iterations required to develop an

acceptable single service search was nine (single service search 13).

The final combined all service search returned a total of 21,103 clinical notes pertaining to
1,105 individuals. Notes for 116 individuals (10.5%) were reviewed with a positive predictive
value of 77/116 (66.4%). Extrapolating this rate to the remainder of the results produced an
estimated positive predictive value of 733/1,105 (66.4%).

In the initial all services search, one of the key differences between true positive and false
positives was the number of clinical notes for each individual: false positives were much more
likely to have only a single clinical note. Therefore, a condition was added to the search
whereby individuals were removed if they only had a single note matching the search term.
This largely explains the reduction in the number of individuals relative to the number of
clinical notes between the first search (1,822 individuals and 23,501 notes) and the first
iteration of the all service search (1,076 individuals and 22,755 notes, a reduction of 746

individuals and also a reduction of 746 notes). This was the only search condition applied that

75



accounted for frequency patterns, and the only pattern/condition not based on the text

content of notes. A full log of the search term development, including the identification of

false positive patterns and the SQL search code, is archived on the CIFT CRIS database and is

available to CRIS-approved researchers.

Table 3: Free text search development: The returned results for the first search, the first
iteration, and the final search, for each single service search and the all service search

First search First iteration Final search
Search cillanl- Indiv- L:;e ci:::l:l- Indiv- L:le s::;:_h (i:l':l- Indiv- :;'::
iduals ) iduals ) duals )
notes rate | notes rate ber notes rate
1| 1,582 266 58% 179 73 82% 1%t 1,582 266 58%
2 | 1,856 439 25% | 1,677 340 33% 5th 233 88 67%
3 410 107 36% 42 27 1%t 410 107 36%
4 824 108 50% 13 8 15t 824 108 50%
5 293 74 36% 31 17 1%t 293 74 36%
6 749 245 0% 711 217 7% 4t 256 47 86%
7 | 7,256 1774 0% | 1,851 938 0% 5th 410 117 100%
8 | 1,979 842 0% 595 262 11% 6t 268 108 100%
9 | 1,039 284 14% 982 241 7% 4t 96 36 100%
10 | 255 57 86% | 1,003 173 86% 2nd 1,003 173 86%
11 119 40 39% | 1,181 100 67% 2nd 1,181 100 67%
12 | 155 45 82% 266 73 86% 2 266 73 86%
13| 1,472 637 0% 965 464 0% 10t 160 84 63%
14 | 423 91 33% 161 52 40% 3 54 33 42%
Single 15| 2,923 191 64% 441 86 1%t 2,923 191 64%
serv 16 | 1,573 212 36% 1t 1,573 212 36%
17| 7,110 305 50% | 6,560 288 3 4,487 244 83%
18 | 2,224 612 25% | 1,018 250 18% 3rd 1,005 240
19| 1,758 897 1,643 823 17% 7t 447 198 44%
20 431 73 44% | 28,114 15t 431 73 44%
21| 752 344 0% 81 17 15% | REMOVED
22 | 217 74 71% 217 75 2nd 217 75
23| 798 124 33% 33 20 1%t 798 124 33%
24 | 1,107 315 0% | 1,078 304 0% | REMOVED
25 56 39 8,151 1587 7t 1,046 345 29%
26 | 2,111 175 67% 1t 2,111 175 67%
27 | 319 101 67% 267 117 33% 1%t 319 101 67%
28 | 28,592 REMOVED
29 | 1,178 704 39 6t 22 13 100%
30 150 32 38% 15t 150 32 38%
31| 222 61 60% 1t 222 61 60%
?;Lv. 23,501 1822 22,755 1076 59% 3 21,103 1,105 66%

Pos. = Positive. Serv. = Service.
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4.3.3 Comparing the structured fields and free text search approach

Figure 3 shows how many individuals appeared in each of the three searches (the free text
search of clinical notes and the two structured field searches), and the overlap between them.
Of the 1,105 identified in the free text search, 739 (67%) were also identified in the CPA
structured field, but only 249 (23%) also appeared in the demographics structured field. Of
the 1,105 identified in the free text search, 768 (70%) were also identified by one of the two
structured field searches. The structured fields combined identified 2,140 unique individuals.
All sources combined identified a sample of 2,477 unique individuals in total. Overall, 925
(37%) appeared in at least two of the searches and 220 (9%) appeared in all three. A total 337

individuals appeared only in the free text search.

Figure 3: A Venn diagram showing the overlap of individuals between the free text search
and structured fields

A: CPA structured field C: Clinical notes
(N=1635) free text search
(N=1105)
n=519
n=739, n=337,
45.2% of A 30.5% of C
appears in A only appears in C
only
n=220
n=157 n=29
n=476,
AAB=377 54.0% of B
23.1% of A appears in B only
42.7% of B B: Demographics structured field
AN C=739 (N=882)
45.2% of A
66.9% of C
BAC=249
28.2% of B
22.5% of C Total distinct individuals = 2477
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4.3.4 Sociodemographic variables and diagnosis

Table 4 shows the sociodemographic variables and diagnosis of the individuals identified from
each search approach, extracted from structured fields within the CIFT CRIS database,
compared to participants of the national survey of supported accommodation in England
carried out as part of the QUEST study in 2014 (4). Over a half to two-thirds in each sample
were male (59% to 67%), the mean age was between 41.7 and 47.1 years, most were single
(66% to 84%), and the most frequently recorded diagnosis was schizophrenia or another form
of psychosis (39% to 64%). The samples identified from CRIS differed most from the QUEST
national sample in ethnicity; in the CRIS sample 54% to 60% were recorded as White
compared to 81% in the QUEST survey. This reflects the greater proportion of people from
Black and ethnic minority groups in Camden and Islington compared to the rest of England

(see Section 2.9).
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Table 4: Sociodemographic variables and diagnosis of the individuals identified by the
different approaches, compared to a 2014 national survey

criscpa | CRISDEMO- | oic Clinicat | National
structured graphics notes free survey:
. structured Supported
field field text search O T
(N=1635) (N=882) (N=1105) (N=251)*

Sex - n (%) Male 1051 (64%) 521 (59%) 738 (67%) 167 (67%)
Unknown/Missing 2 (0.1%) 4 (0.5%) 1 (0.1%) 0 (0%)

Aget Mean (SD) 47.1 (16.3) 41.7 (15.8) 43.7 (14.4) 40.6 (12.3)
Unknown/Missing 0 (0%) 2 (0.2%) 0 (0%) 0 (0%)
Asian 88 (5%) 43 (5%) 63 (6%) -

. . Black 419 (26%) 175 (20%) 324 (29%) -

Ethnicity - - 0 0 0

n (%) Mlx.ed 70 (4%) 35 (4%) 65 (6%) -
White 988 (60%) 492 (56%) 593 (54%) 185 (74%)
Unknown/Missing 70 (4%) 137 (16%) 60 (5%) -

Marital &;’;’;:::C{ S 211(13%) | 91(10%) | 108 (10%) -

status¥ -n  Married/Civil partner 86 (5%) 48 (5%) 44 (4%) -

(%) Single 1311 (80%) 619 (70%) 927 (84%) 195 (78%)
Unknown/Missing 27 (2%) 124 (14%) 26 (2%) -
::i'zzg:f:::i'::;isor der | 921(56%) | 344(39%) | 703(64%) | 171(69%)

Diagnosiss © POIar depression, or 209 (13%) | 113(13%) | 120 (11%) 49 (27%)

“n (%) anxiety d.lsort.:ler
Personality disorder 139 (9%) 77 (9%) 71 (6%) -
Other 229 (14%) 133 (15%) 113 (10%) 66 (11%)
Unknown/Missing 137 (8%) 215 (24%) 98 (9%) 3 (1%)

*National survey of supported accommodation services in England 2014 (4).

tCalculated from the median date within the search parameters (01-January-2008 to 31-December-2017,
median date: 31-December-2012) and date of birth.

$The most frequently recorded marital status for individuals.

§The most recently recorded diagnosis.

4.4 Discussion

Two structured fields for accommodation status were identified in the CIFT CRIS database,
located in the demographics and CPA section. In these structured fields, there were 882 and
1,635 individuals recorded as living or having lived in a mental health supported
accommodation service, respectively. | also developed a free text search of clinical notes to
identify individuals who were currently or had previously lived in supported housing. This
search identified a total of 1,105 individuals, with an estimated positive predictive value of
66.4%. Therefore, it is estimated that around 733 of these 1,105 (66.4%) individuals were

currently or had previously lived in supported housing.
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The estimated positive predictive value indicates that around a third of individuals from the
free text search were false positives and had not lived in supported housing. Therefore, any
study of supported housing that used this approach would require the researcher to manually
review the free text notes of all 1,105 individuals to ascertain the true and false positives. This
is relatively resource demanding. Another way to validate the sample would be by comparing
the overlap of individuals appearing in the structured field searches and free text search, as
was done in this study. Fewer than two-in-five of the total unique individuals identified
appeared in more than one of the three searches (925 out of 2,477, 37.3%), fewer than one-
in-five individuals appeared in all three searches (406 out of 2,477, 16.4%), and around one-
in-three individuals appeared in the free text search and at least one of the structured field
searches (768 out of 2,477, 31.0%). Of note is that the proportion of individuals identified in
the free text search who only appeared in the free text search (30.5%) was similar to the
estimated proportion of the free text search that were false positives (33.6%). It is unknown
to what degree individuals from these two proportions overlap, but the similarity of the
proportions suggest that the group of individuals who appear in both the free text search and
at least one of the structured field searches may be an effective approach to validation. A
manual review similar to the review performed on a 10% sample of the free text search
results, on the proportion which only appeared in the free text search and on the proportion
which appeared in the free text search and one of the two structured fields, would be a way

of testing this assumption.

Bearing these considerations in mind, the sample size of 768 compares well with the QUEST
study which had a sample size of 619 (5). These 619 individuals took 12 months to recruit and
required a team of four full-time researchers, a project manager, and a chief investigator. The
same team was required to carry out the 30-month prospective observational study.
However, this was a study which used primary research methods and therefore specifically
collected data to address their specific research question, investigating the rate of successful
move-on from supported accommodation. Also, there are substantial limitations in the

methods used to obtain the sample in the current study.
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4.4.1 Limitations

There was a high rate of missing data in both structured fields which recorded
accommodation status. Although most NHS Trusts have a health records policy that
emphasises the importance of staff ensuring that certain records are kept up to date to
facilitate best practice and patient safety, poor completion rates of structured fields is a well-
recognised issue (9, 106). It would stand to reason those individuals with records without a
CPA would have missing records in the CPA accommodation field as the field is effectively not
applicable to these individuals, but this would need to be verified and is unlikely to explain all
the missing values. Also, this cannot explain the high missing rates on the demographics
accommodation field as this field is applicable to all individuals with records. If there are
reasons staff are more likely to complete either field for some individuals rather than others,
then a sample based on either field would be affected by selection bias. A possible reason for
incomplete healthcare records may be that the individual is receiving poorer healthcare, or

at least it may be that missing data is correlated with poorer healthcare.

There are also issues with the free text search developed in this study, in addition to the
evidence that a third are likely to be false positives. First, there may be selection bias in that
individuals with greater clinical contact are likely to have more records and are therefore
more likely to be returned by the search. This greater level of contact with mental health
services and a greater number of records is likely to reflect people with more severe mental
health problems. In other words, the false negatives may have less severe mental health
problems than the true positives. Further compounding this issue is that the number of false
negatives were not estimated. This could perhaps be estimated in future studies by reviewing
the records of a sample of individuals who did not appear in the search to determine whether
they are a true negative or a false negative. However, most people living in supported
accommodation have complex and longer term mental health problems (4) and are therefore
likely to have an extensive history of contact with NHS mental health services. Second, an
unforeseen issue in the development of the free text search was that the names of supported
housing services often included part of the address. As explained in Chapter 3 (Section 3.5),
home address is classified as a patient identifier and is masked by CRIS in the free text records.
Therefore, where an individual lived in a supported housing service and the name of that

service was included in the address, and that address was recorded as the individual’s home
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address, they would not appear in the free text search. This may have substantially reduced
the number of true positives returned. The third and final issue, which is perhaps the
foundation for all the other issues including those related to the structured fields, is that the
supported housing services in Camden and Islington were not provided by CIFT and the use
of these services are not systematically recorded using the CIFT EHR system. Most people
living in these supported housing services will have a level of mental health need that means
they are also in contact with local NHS mental health services and are therefore on the CIFT
CRIS database. However, because the use of these services is not systematically recorded on
this database, it is challenging to reliably ascertain a group of supporting housing service users

using this approach.

4.5 Summary

Mental health supported accommodation is a key component in the contemporary mental
health rehabilitation pathway. It is however a challenging area for primary research and other
methods of evaluation are needed. The study reported in this Chapter suggests that it may be
feasible to identify a sample of individuals who have used a mental health supported housing
service using the CIFT CRIS database, but there are a number of substantial limitations and
reasons to doubt the reliability of the approach. Chief among them is that supported housing
services in Camden and Islington are not provided by CIFT and therefore the use of these
services is not systematically recorded in CIFT EHRs. Prior to any studies investigating mental
health supported accommodation using CRIS and the search approaches developed in this

study, further work needs to be done to address the limitations highlighted in this Chapter.
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5 Chapter 5: Systematic review and narrative synthesis on the

effectiveness of mental health rehabilitation services

A modified version of this chapter was published as a peer reviewed article in Frontiers in
Psychiatry:

Dalton-Locke C, Marston L, McPherson P and Killaspy H (2021). The Effectiveness of Mental
Health Rehabilitation Services: A Systematic Review and Narrative Synthesis. Frontiers in
Psychiatry 11:607933. doi: 10.3389/fpsyt.2020.607933

5.1 Introduction

In Chapter 1, | explained how the aim and objectives of my PhD were revised following the
findings in my MSc project where | explored the feasibility of using the CIFT CRIS database to
research mental health supported housing services (Chapter 4). | concluded from my MSc
project that although it was possible to identify a reasonably sized sample of supported
housing service users using CIFT CRIS, there were substantial limitations to using it for this
purpose, which were mainly due to the use of these services not being systematically
recorded on CIFT CRIS. | therefore considered whether to use CIFT CRIS to investigate another

component within the mental health rehabilitation pathway.

Unlike supported accommodation services, inpatient mental health rehabilitation units in
Camden and Islington are provided by CIFT and the use of these services is systematically
recorded on CIFT CRIS. Through discussion with my supervisors, we concluded that | should
conduct a study using the CIFT CRIS database comparing inpatient service use before and after
admission to an inpatient mental health rehabilitation unit. From our knowledge of the
literature in this field, we believed such a study would add a meaningful contribution to the
field. However, to confirm this, | decided to first conduct a systematic review of the published
literature reporting on the effectiveness of mental health rehabilitation services. In this
Chapter | report the methods, results, and discussion of the findings from this systematic

review.

5.2 Background
To date, there has not been a systematic review which investigates the effectiveness of all
components in the mental health rehabilitation pathway. There has however been a

systematic review which investigated the effectiveness of mental health supported
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accommodation (135). McPherson and colleagues looked at a range of mental health and
psychosocial outcomes in their review and categorised the included studies into three types:
studies which evaluated deinstitutionalisation programmes (i.e. studies which examined the
outcomes for people discharged from long term hospital admission to specialist community
services; please see Chapter 2 for a description of the deinstitutionalisation of mental
healthcare); studies evaluating services for homeless people with severe and complex mental
health problems; and studies of services for people with complex longer term mental health
problems who were not necessarily homeless (i.e. mental health supported accommodation,

as described in Chapter 2 Section 2.8.3).

The most robust evidence was for services designed for the population of people with mental
health problems who were homeless, most of which evaluated the “Housing First” approach
(135). The review found these services helped stabilise housing and, over time, reduce clinical
service use. Unlike other supported accommodation systems, where people progress from
higher to lower supported settings after demonstrating adequate ability in independent living
skills (the ‘train and place’ approach), Housing First provides people with a permanent
tenancy, and then offer them intensive, flexible support from a visiting community team (the
‘place and train’ approach). The review also found that services for deinstitutionalised
populations reduced inpatient service use over time but that the evidence base for mental

health supported accommodation was lacking.

The aim of the systematic review reported in this Chapter was to evaluate the international
guantitative evidence for the effectiveness of mental health rehabilitation services, in terms
of their effect on inpatient service use and the rate of move-on to settings with less support.
The types of rehabilitation service included were hospital-based inpatient rehabilitation units,
community-based rehabilitation units, community rehabilitation teams, and supported

accommodation services. The objectives of the were to:

I. Develop a comprehensive search strategy based on the PICOS (Population,
Intervention, Comparison, Outcome, and Study design) framework (136) to identify
peer reviewed publications reporting quantitative studies on populations who had

used a mental health rehabilitation service, and that reported on ‘move-on’
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(successful discharge) from these services and/or inpatient service use before, and
after the period of rehabilitation

II.  Register the search strategy on The International Prospective Register of Systematic
Reviews (PROSPERO)

. Execute the search, review the search returns, and select which articles to include and
exclude using pre-specified eligibility criteria

IV.  Assess the quality of the included studies using a standardised and validated quality
assessment tool

V.  Carry out meta-analyses if the extracted data from the included studies allowed such
an analysis (i.e. the included studies were sufficiently homogenous)

VI.  Carry out a narrative synthesis of the included studies if meta-analyses were not

feasible

5.3 Methods

5.3.1 Inclusion criteria

This review included quantitative studies in the English language that reported on at least one
of two outcomes: (1) inpatient service use, and (2) move-on from the mental health
rehabilitation service to another setting. These two outcomes were selected as they are
objective measures of the effectiveness of rehabilitation services and have been used in
previous studies of these services (5, 65, 70). The inclusion and exclusion criteria were

designed using the PICOS framework (136).

5.3.2 Population

The population of interest was adults with a diagnosis of a severe mental health problem,
including schizophrenia, schizoaffective disorder, and bipolar disorder. These diagnostic
groups were selected as the vast majority of users of mental health rehabilitation services
have previously been diagnosed with one of these disorders (86). Studies were excluded if
they focused on participants with first episode psychosis (as they were unlikely to be at the
stage in their illness where they had developed long term problems requiring rehabilitation),
organic psychosis, substance induced psychosis, dementia, personality disorder, depression,
or anxiety. Studies were included where more than 49% of participants had one of the

included diagnoses, and where the mean age of the sample was between 18 and 65.
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5.3.3 Intervention

The term ‘rehabilitation’ has been used to describe a wide range of services and interventions
in mental health. For the purpose of this review, a mental health rehabilitation service was
considered to be a service which provided longer term care (at least 6 months) to individuals
with longer term and complex mental health problems, was staffed by a multidisciplinary
team (three or more disciplines) and used a biopsychosocial and person-centred approach
that aimed to enable the person to gain skills for independent living and community
integration. This included hospital- and community-based inpatient rehabilitation units,
community rehabilitation teams, and supported accommodation services. These types of
service are recommended by NICE as essential components in the local mental health
rehabilitation pathway (86), and are described in detail in Chapter 2 (Section 2.8). Studies
which solely evaluated community services delivering assertive community treatment or
intensive case management were excluded on the basis that these approaches tend to focus
on people living in independent rather than staffed supported accommodation and these
models of care have already been extensively evaluated (137). However, studies which
investigated a specific intervention, for example, cognitive behavioural therapy (CBT), were
included if the treatment consisted as part of the treatment being delivered in one of the

above types of rehabilitation service.

5.3.4 Comparison
There were no inclusion or exclusion criteria relating to the type of comparison carried out in

the study.

5.3.5 Outcomes

Studies were only included if they reported on inpatient service use and/or move-on to other
settings. Move-on included discharge from the rehabilitation unit to the community or from
a supported accommodation service to another type of supported accommodation or
independent accommodation. Where available, the setting (type of accommodation) the

individual was discharged to or moved on to was extracted.
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5.3.6 Study design

All quantitative studies were eligible, including prospective and retrospective observational
studies, quasi-experimental studies and randomised controlled trials (RCTs) published since
15t January 2000. This date was selected in an attempt to keep the review focussed on studies
investigating contemporary mental health rehabilitation services. Qualitative studies and case

studies were excluded.

5.3.7 Search strategy

Six online databases were searched: CINAHL Plus, Embase, MEDLINE, PsycINFO, The Cochrane
Library and Web of Science, using subject terms and free text searches relevant to the review
population (e.g., ‘severe mental illness’, ‘psychosis’, ‘schizophrenia’), intervention (e.g.,

‘

‘rehabilitation” and ‘supported accommodation’), and outcomes (e.g., ‘admission’, ‘re-
admission’, ‘move-on’, ‘discharge’). The searches were carried out on 14 June 2019 and the
results exported to EndNote (version X9) (138) for de-deduplication. The searches were
updated on 9t July 2020. The titles and abstracts of all studies were screened in parallel. The
full texts of studies included after this stage were then screened for final inclusion. 10% of
articles at both the title/abstract and full text stages were independently screened by a
second reviewer (another PhD student in the field of mental health rehabilitation).
Discrepancies were discussed, and any that could not be resolved were adjudicated by my
primary supervisor. Forward and backward citation searches were carried out on all studies

included after the full text screening. The full search strategy is available in the Appendices

(Appendix D).

5.3.8 Data extraction

A bespoke data extraction form was used to collate data from all the included studies. Meta
data were extracted in addition to other study details, including the year the study was
published, the country where the study was conducted, the study design, and the sample
selection method. The study setting was also extracted and categorised as: inpatient
rehabilitation unit, community rehabilitation unit, community rehabilitation team, or
supported accommodation service. Study details relevant to the review outcomes were also
extracted, including the number of participants at baseline (in each group if the study was

comparing between groups), the follow-up period, the number of participants who
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completed follow-up, any reported detail on psychiatric hospitalisations (e.g. mean number
of inpatient days), and move-on to other settings. Where reported or where it could be
derived, the proportion of participants with a specific outcome (e.g., the proportion of
participants who moved to a more independent setting or who had a hospitalisation during

the follow-up period) was also extracted.

5.3.9 Quality assessment

Kmet’s standardised quality assessment criteria were used to assess all the included studies
(139). This tool was selected because it can be used with quantitative studies of various study
designs. It includes 14 criteria for RCTs and 11 criteria for non-RCTs, with each criterion scored
as being met fully (=2), partially (=1) or not at all (=0). The scores for each item are summed,
divided by the total possible score and multiplied by 100 to produce a linear score out of 100.
Initially, a randomly selected 10% of included studies were independently assessed by me and
another PhD student. We then compared and discussed our ratings before independently
assessing a second set of studies, again a randomly selected 10%. The agreement rate on the
second set was 91% (89/98 ratings). For four of the seven studies double rated, there was no
difference in the total score. For the remaining three studies, two studies had a difference of
4.5 and one study had a difference of 3.8. Given the agreement rate and the minor effect the
disagreements had on the total quality score, | assessed the remaining 80% of included

studies without a second rater.

5.3.10 Data synthesis

Discharge from an inpatient rehabilitation service to the community or, for people in
supported accommodation services, moving from higher to lower levels of supported
accommodation or to an independent tenancy, are markers of successful rehabilitation.
However, remaining at the same level of supported accommodation is an indicator of stability
and can also be regarded as a positive outcome, albeit a less positive one than a move to a
lower level of supported accommodation. Meta-analyses were therefore planned on the

following three outcomes:

1. Positive move-on (number of people who moved to a more independent setting

during the follow-up period as a proportion of the total number followed-up)
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2. Maintained community placement (number of people during the follow-up period
who either stayed at the same community placement, moved to a setting with a
similar level of support, or moved to a more independent setting, as a proportion of
the total number followed-up)

3. Hospitalisation (number of people who were hospitalised during follow-up as a

proportion of the total number followed-up)

Most of the included studies were observational in design and reported the review outcomes
as frequencies and/or proportions. These proportions were pooled using the
“metaprop_one” command (140) with a random-effect model, in Stata 14 (141). However,
heterogeneity, calculated using the />-test (142), was high in each meta-analysis (i.e. > 50%)
(143). The included studies were examined by service type and by length of follow-up to see
whether doing so would sufficiently reduce the level of heterogeneity, but high levels of
heterogeneity persisted. There are several other possible explanations for the high level of
heterogeneity, including variation between the studies in study design, quality score, and the
different healthcare systems operating in the countries where included studies were
conducted. It was therefore decided that a narrative synthesis would be conducted and this
would be reported as the primary form of data synthesis. The results of the meta-analyses

are reported in the Appendices (Appendix E).

The narrative synthesis was carried out following the guidelines by Popay et al. (144). There
were three stages to this. The first stage was a preliminary synthesis of the included studies
focussing on the type of service studied and the remit of the service. The second stage
explored consistencies in the results between studies, with consideration of the study design,
country, sample size, follow-up period and quality assessment score (greater emphasis was
placed on studies with larger samples and of higher quality). In the third and final stage, the
robustness of the synthesis was reviewed by checking the main findings and the strength of

these findings.

5.3.11 Review registration
This review was prospectively registered on PROSPERO (reference number:

CRD42019133579).
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5.4 Results

The initial database searches returned a total of 18,838 studies, which was reduced to 13,685
after de-duplication. Following screening of titles and abstracts, 13,028 studies were
excluded. The full texts of the remaining 657 studies were screened, of which a further 612
were excluded. Almost half of these studies (292) were excluded because the service or
intervention which was being investigated was not adequately described, or because it was
not a rehabilitation service. The number of studies included from the initial database searches
was therefore 45. The updated database search in July 2020 identified a further 908 studies,
and out of these studies four were included producing a sub-total of 49 included studies. The
reference lists and citations of these 49 studies were screened, adding a further 15 studies
and producing a final total of 64 included studies. Figure 4 shows the number of studies at

each stage.
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Figure 4: PRISMA flow diagram
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The studies were conducted in 14 different countries: 24 in Europe (11 in UK, four in Italy,
three in Netherlands, three in Denmark, and one each in Ireland, Spain and Sweden), 19 in
the United States (US), seven in Australia, five in Japan, four in Canada, three in Israel and one
each in Singapore and Turkey. Most of the studies were observational in design (24
prospective and 25 retrospective), the remainder were RCTs (15). The mean quality score was
78.4 (SD 16.1). The lowest score was 40.9 and 11 studies scored the highest possible score,
100. Regarding settings, 20 studies evaluated inpatient rehabilitation services (11 hospital
based and nine community based), eight studies investigated community rehabilitation
teams, 35 studies investigated supported accommodation services (one of which also
investigated inpatient rehabilitation units and community rehabilitation units), and one study
investigated outcomes for people who had used a rehabilitation service without specifying

the setting.

The included studies could be broadly categorised as evaluating services with one of three
remits. The first category, and largest in terms of the number of studies included with more
than half the total (33), comprised studies investigating contemporary mental health
rehabilitation services. These were services designed for people with complex and longer
term mental health problems with the specific aim of supporting them to live in more
independent settings. The second category were studies investigating services for people who
were homeless and had a severe mental health problem. There were 13 of these studies, all
of which were conducted in the US or Canada. The third category accounted for 18 of the
included studies and focused on deinstitutionalisation programmes and services designed to
provide a less institutional setting for patients discharged from long stay hospitals. These
studies were mainly published prior to 2010. Table 5 shows details of all the included studies,
including the category as just described, country, setting, study design, review outcomes and

quality score.
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Table 5: Characteristics and review outcomes of the included studies

First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- . De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Random
To characterise selection
Ander- residents (their socio- amongst . .
son Supp- demographics and Obs residents with Proportion with an
‘ US  orted ographics " ) . 179 12 NR NR admission during FU  77.3
2001 accom,  Service utilisations) of retro.  schizophrenia 80/179 (45%)
(145) " intermediate care or ?
facilities schizoaffective
disorder
Describe Proportion with an
Awara Hosp- characteristics of Al discharees admission six months
2017 ! Can- ital inpatient rehab. unit Obs., from sin If 80 6 7/58 48/58 pre-rehab. = 48/53 818
(146) ada rehab. inpatients, investigate retro. in atienfunit (12.1%) (82.8%) (90.6%); six months ’
unit hospital days pre- and P post-rehab. = 10/53
post-admission (18.9%)
Investigate effects on Mean (SD) hospitalised
service utilisation of 361 days one-yr before
four treatment (STAR baseline vs. one-yr
programmes: STAR-II 112405 before 3-yr FU:
Hosp- (an intensive inpatient Patients d; ! STAR-II: 274.0 (101.7)
Blow, ital P rehabilitation Obs enrolled on tre»;tmen vs. 149.1 (157.6);
2000 us programme), day N 36 NR NR Day treatment: 221.4 68.2
rehab. L pros.  treatment t=173,
(147) unit treatment aiming to rogramme ACT= (102.7) vs. 74.5
support and train for prog 123_ (104.0);
living in the ! ACT: 258.4 (109.4) vs.
. . TAU=
community, assertive 160) 104.2 (133.3);

community treatment
(ACT), and TAU

TAU: 246.6 (136.9) vs.
185.5 (163.3)

93



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Patients Pre-BH = mean 3.3
Bota, Supp- Does boarding home Obs discharged from days per month;
2007 US  orted araing ” e 20 37 NR NR s P ; 68.2
(148) accom reduce inpatient use retro. boarding home During-BH = 0.33;
' (BH) Post-BH = 0.24
Patients
consecutively
. referred to day
Investigate — CBT&DTP (n=8) = Yr1:
Brad- Comm- effectiveness of CBT Mean 5.0 (SD 7.87),
shaw unity for schizophrenia programme Yr2:0(0), Yr3: 0 (0);
2000 US rehab. compared to day RCT ;?llfr:,::'nge from 24 36 NR NR DTP (n=7) = Yrl: 2.57 >7.7
(149) team treatment programme inpatier%t (3.82), Yr2:2.71 (4.86),
(DTP) i . Yr3: 2.29 (4.27).
met study
criteria
Mean inpatient days:
Hosp- Investigate clinical and Pre (24 months):
Bunyan, . . . .
2016 UK ital economic effectiveness Obs.,  Sequential 29 24 1/21 19/21 379.45 (standard error 773
(150) rehab. of inpatient rehab. retro. discharges (4.8%) (90.5%) (SE) 56.26) '
unit units Post (24 months):
110.59 (SE 52.45)
Chan, ity craciritics that . ops,  Alltranstersto 45/193
2020 UK v . "’ service within 193 51 NR NR 100.0
rehab. predict successful retro. . (23.3%)
(151) study period
team progress

94



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Schizophrenia
Comm- Investigate ahd bipolar Mean number of
Dalum, Den- unit effectiveness of IMR disorder 198 admissions (SD):
2018 v . RCT patients at one (IMR=99; 12 NR NR ' 96.2
mark  rehab. compared to TAU in IMR=0.6 (1.1), TAU=0.6
(152) of three TAU=99)
team Denmark . (1.7)
community
services
1792
(low-
staffed=1
All patients of 33;
D'Avanzo Supp- Identifying factors that res. facilities in medium-
. 49/1792 191/1792
, 2004 Italy orted predict discharge from ros' Lombardy staffed=1 13 (29/7%9 (190 /7%9 NR 100.0
(153) accom. res. services pros. during study 26; high- e e
period staffed=1
042; res.
care=491
)
All patients
staying in 23
medium-long-
de To describe res. facility term res.
. Supp- patients and facilities
Girolamo Italy orted investigate Obs., provided by St 403 12 6/403 64/403 NR 86.4
,2014 o . pros. (1.5%) (15.9%)
(154) accom.  associations with John of God
discharge at one-yr FU Order with a
primary
psychiatric
diagnosis

95



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
de SUDD- gznr:za:: hics and Patients living in
Girolamo Ital ort?eil outcoﬁqes of persons in Obs.,  res. facilities at 139 12 1/139 20/139 NR 81.8
,2016 Y 0mes o pe pros.  four different (0.7%) (14.4%) '
accom. services with history of .
(155) . sites
violence vs controls
Random
selection from
de Mooij, le\l_eth Supp- Track changes in Obs Eat:)ir;tsai::s:ed
2016 orted residence and care ’ y outp 59 72 NR NR NR 100.0
(156) e accom settings pros.  teams,
s ’ = sheltered
housing or
inpatient care
41
Patients from (IMR=21; 12m at baseline: IMR =
Firdi Comm- study sites TAU 4/21 (19.0%); TAU =
& Swe-  unity Evaluate effectiveness y (psych 5/20 (25.0%); 12m at
2011 RCT meeting . 12 NR NR 88.5
(157) den rehab. of IMR program inclusion outpatie 21m FU: IMR =0/19
team criteria nt rehab. (0%); TAU = 2/19
centre)= (10.5%)
20)
Resident at
Exa.mlnlr?g res.ldent randomly Mean = 5.3 (D 17) in
satisfaction with selected 74 . -
o . first yr at community
Hanrah- Supp- community integrated Obs community (Integrat livine arrangement
an, 2001 US orted living arrangement "’ integrated living ed=43; 12 NR NR . g & 72.7
g pros. . facilities vs 47.7 (SD
(158) accom. facilities and compare arrangement Continuo . .
. . . 103) in 1yr prior to
hospital days before facility, with at us=31) .
facility
and after least one-yr
residence

96



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Patients living
. with caregivers 24-month pre mean
Investigate outcomes .
Incedere Comm- of a hybrid case and unable to number of admissions
" Tur- i Lo i =1.33 (SD 1.06); 24-
2019 ur-unity - anagement model Obs., live 30 24 NR NR 33 (SD 1.06); 59.1
(159) key rehab. for patients with pros. independently, month during
team schiF;o hrenia treated with treatment/FU = 0.23
P case (0.56)
management
Mean difference in
Jensen, Den- E:iTm_ Effectiveness of IMR in tplf:;nts " 198 szpl(twa(itd;fa;ipggted
2019 v RCT . (IMR=99; 12 NR NR y 100.0
(160) mark  rehab. Denmark community TAU 99) groups) between IMR
team services and TAU = 19.4 (95%
Cl: -0.76-0.5)
Kavan- Hosp- Describe First patients
agh, Ire- ital characteristics and Obs., . 17/46
. . dmitted t 50 60 0 NR 83.3
2009 land rehab. progress of inpatient retro. @ m.| edato (37.0%)
. . service
(161) unit rehab. patients
50/124
0,
141 (47 (40'3/f’)
. . . (Inpatients
All patients at inpatient
. :19/47
. Hosp- . . selected unit, 44
Killaspy, . Investigate five-yr . . (40.3%);
ital Obs.,  services were communi 41/124 .
2013 UK outcomes for rehab. . . 60 Communit  NR 95.5
rehab. . retro. potentially ty unit, (33.1%)
(162) . service users y &
unit approached for 50
L supported
participation supporte
d accom) accom.:
31/94
(33.0%)

97



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Comm-
. . Longitudinal outcomes All patients of
Killaspy, unity . Obs., 362 (339 187/339
2016 (70) UK rehab. for se.rwces users of pros. sele(.:ted FU) 12 0 (55.2%) NR 100.0
. inpatient rehab. units services
unit
Randomly 2R
(41.5%) o
selected Proportion with any
. K (RC 15/146 .. .
SupD- Investigate 30-month services users 619 (10.3%); admission during FU:
Killaspy, UK ortF:ert):l outcomes for users of Obs., from nationally  (159=RC; 30 NR SH 56/02’44 110/586 (18.8%): RC 100.0
2020 (5) accom supported pros.  representative, 251=SH; (39.3%); 27/146 (18.5%); SH ’
*accommodation randomly 209=F0) FO. ol 60/244 (24.6%); FO
o)
z:lr(\e/(i:;:;:l 132/196 23/196 (11.7%)
(67.3%))
Commm- Investigate variables
King, . predictive of difference All residents
2000 UK unity in outcome and Obs., during study 20 26 5/20 8/20 NR 59.1
rehab. pros. . (25.0%) (40.0%)
(163) unit explore patterns of period
change over time
Mean number of
hospital days at one-yr
prior to residence =
101, during 1st yr =
2,2 =8.
Lascorz, . Supp- Eva.Iuate"ev.qution' of Obs., Re.si'dents with 14/93 19/93 S 7?2111}3; :326,3’3r5c':hyr
2018 Spain  orted patients in first 10 minimum of 2yr 93 60 54.5
. retro . (15.1%) (20.4%) yr = 6.8, 6th yr =9.5,
(164) accom. years of a res. service stay at service

7th yr=12.9, 8th yr =
12.1, 9th yr =10.1,
10th yr = 14.1 (n not
reported for each
time-point)

98



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Investigate individual
and housing . .
Lee, Supp- o Residents with
2009 US  orteq ~ Characteristics Obs.,  inimum of6m 237 30 41/237 32/237 NR 63.6
associated with retro. . (17.3%) (13.5%)
(165) accom. . . stay at service
positive and negative
programme discharge
Patients
Assess effectiveness of |dent|f|§d via Proportion with any
. . the national 370 . .
Lichten- Comm- clinical case . admission during FU:
. . psychiatric case  (CCM=12
berg, lsrael unity management in RCT H— 5. 12 NR NR 248/370 (67.0%) 80.8
2008 rehab.  'revolving door’ hagv . yha g U905 (CCM=87/122, 71.3%; :
(166) team patients compared to threeg NT-I53; TAU=75/95, 78.9%;
TAU and no treatment .. - NT=86/153, 56.2%)
admissions
during 1996-97.
Mac- Hosp- .
. Evaluate outcomes of All patients at
pherson, ital . . bs., 5/43 38/43
12 1.
2017 UK rehab. twg inpatient recovery retro. seIeFted 43 (11.6%) (88.4%) NR 81.8
. units services
(167) unit

99



First Ratio (%) Ratio (%)

. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
Does not distinguish
psychiatric and
physical
hospitalisation. Mean
D f
Track a range of :1505) rijtua:ndt;ers(;or
Malinov- Supp- recovery indicators Obs All residents of mor:)th befg,re recover
sky, 2013 US orted after an organisation- "’ service by 627 12 NR NR ¥ 95.5
. . pros. . model =9.79 (26.68)
(168) accom. wide implementation provider and month after 5.52
of the recovery model :
(19.74). Total number
of hospital days one-yr
pre recovery model =
4994, and one-yr post
=2970
For n=67: Mean
number of hospitalised
days per person per
. Evaluate Mental Health Resident at i prg-HASI =887
Muir, Aust- Supp- Housing and Obs service durin and during-HASI =
2008 . orted . . ! & 110 12 NR NR 16.8. 63.6
ralia Accommodation pros.  two-yr study
(169) accom. . . Mean number of days
Support Initiative period

hospitalised per
admission pre-HASI =
29.9 and during-HASI =
6.7

100



First

Ratio (%)

Ratio (%)

. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
From national
register:
resident at Mean hospitalised days
service with in one-yr pre
Exploring the previous admission to residence
Norden- . e L 5722=cas .
Supp- population residing in psychiatric / matching: 167 for
toft, Den- . Obs., es;
orted psychiatric supported contact, 12 NR NR both groups; 95.5
2012 mark . e retro. . 28,085=c -
accom. housing facilities in matched with one-yr post admission
(170) ontrol :
Denmark controls to residence /
without any matching: 26.9 (cases)
history of and 101.6 (control)
supported
accommodation
D|scharge. from Mean number of
service with .
. . hospital days one-yr
Comm- To investigate one-yr pre- .
GEIET, Aust-  unit redictors of positive Obs admission and Pl ol il S
2020 : voob . z 501 12 NR NR 101.54 (SD 113.01); 100.0
ralia rehab. outcomes for users of retro. one-yr post- .
(171) unit community care units discharge one-yr post-discharge
! adminisirative UCEIDS R
118.33)
records
Sakiy- Supp Identifying conditions Discharged from
ama, - where use of Obs.,  service between 25/55 30/55
J ted 55 38 NR 77.3
2002 apan ZEcim supported housing is pros.  April 1992 and (45.5%) (54.5%)
(172) © effective October 1998

101



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Contemporary rehabilitation studies
All
schizophrenia
tients i
To investigate whether Ejr\l/in esd”;reas
. PROMs can be used to 4 . .
Shadmi, redict Obs (central and Proportion with any
2018 Israel  N/A fehos italisation for retr;)l north Israel) 2842 12 NR NR admission during FU: 100.0
(173) P . " who have used 379/2842 (13.3%)
people with .
. . psychiatric
schizophrenia .
rehab. services
were
approached
Mean number of
Patients hospital days at 12-
referred to month FU: IMR = 0.00
- IMR with
Tan, Sin- Ezir:m gzszir: m txlr:s service who met 50 (SD 0.00); TAU = 25.68
2017 : fre rehayb o it;'“S:tion >, RCT  studycriteria (IMR=25; 24 NR NR (24.11); and at 24- 73.1
(174) P ’ e . (including >2 TAU=25) month FU (12 months
team social functioning .. .
admissions in post treatment): IMR =
previous yr) 0.08 (SD 0.40); TAU =
21.64 (20.01)
Investigate patterns
Wong, Supp- and reasons for Proportion with any
. 2 2/452
2008 us orted residents leaving ?ek:c; All residents 452 21 ?13?{‘;2/) fll/?’/) admission during FU: 85.0
(175) accom. supported ' e =7 86/452 (19.0%)

independent living

102



First Ratio (%) Ratio (%)
author, Prim- holloks moved to moved to .Qual-
Year LS ary Main aim D'e- Sampl_e T3] !"p (FU) higher lower Inpatient service use ity
try . sign selection group) in . . rat-
pub- setting months supportive supportive b
lished setting setting
Services for homeless people with long term and complex mental health problems
People with
severe mental
illness who HF=
i S el e
2015 orted Housing First (HF) RCT F12 o NR NR 100.0
(176) ada accom. compared to TAU housed. TAU=481 TAU=
Referral into ) 121/406
study by health (29.8%)
and social
service agencies
People with
severe mental
Effectiveness of HF illness who Number of days
Al c S with asse.;ti\:e t t were horr'1ele.|<,s (9:? 160 Eo;p:italised ac(rjoss ;
an- community treatmen or precariously =469; oth groups reduce
(2107176) ada zzzi?n. compared to TAU RCT housed. TAU=481 24 NR NR by 62%, a similar 100.0
(extension of Aubry Referral into ) reduction for both
2015) study by health groups (NR by group)
and social
service agencies
Recovery, service Admission 363
Gilmer, Supp- utilisation and cost Obs between (FSP=209
2010 us orted outcomes of Full ” October 2006 ; 12 NR NR NR 90.9
(178) accom.  Service Partnership retro. and December Control=
(FSP) 2007 154)

103



First Ratio (%) Ratio (%)
author, Prim- ety moved to moved to .Qual-
Year Coun- ary Main aim D'e- Sampl_e T3] !"p (FU) higher lower Inpatient service use Ity
try . sign selection group) in . . rat-

pub- setting months supportive supportive b
lished setting setting
Services for homeless people with long term and complex mental health problems

Participants

identified from

Health Records

database, Mean (standard error)

enrolled on FSP number of hospital

between Jan 20462 days for: FSP: 12-
Gilmer, Supp- Compare service use Obs 2005 and June (FSP= month pre =12.2 (0.3),
2014 us orted and costs of FSP clients ” 2009. Matched 10231; 12 NR NR 12-month post=7.8 95.5
(179) accom.  with matched controls retro to participants Control= (0.2); Control: 12-

on 10231) month pre = 11.6 (0.3),

demographics 12-month post = 7.2

and clinical (0.2)

characteristics,

and health

service use

6584

Patients (High
Gilmer, S o enrolled on FSP  fidelity=1
5014 Us orted Fidelity of FSP to HF Obs., for at least 180 858, NR NR NR 100.0
(180) accom. and res. outcomes retro. days between Moderat

January 2005 e=3481,

and June 2009 Low=124

5)

Gulcur, Supp- . . Recruited from 225
2003 US  orteq  Comparing HFwith RCT  streets and (HF=99; 24 NR NR NR 65.4
(181) accom. supported housing (SH) hospitals SH=126)

104



First Ratio (%) Ratio (%)
author, Prim- ety moved to moved to gual-
Year Coun- ary Main aim D'e- Sampl_e T3] !"p (FU) higher lower Inpatient service use Ity
try . sign selection group) in . . rat-
pub- setting months supportive supportive b
lished setting setting
Services for homeless people with long term and complex mental health problems
2937
To study long-term Residence at (High=87
Lipton, Supp- effectiveness of Obs high/moderate/ 3,
2000 us orted housing approaches for 7 low-intensity Moderat 30 NR NR NR 85.0
(182) accom. homeless persons with retro. service during e=540,
severe mental illness study period Low=152
4)
Comparing two
approaches to linking Recruited from
housing with mental various sources. 121
McHugo, Supp- health services Current or risk (Integrat
2004 us orted (integrated: housing RCT of ed=61, 18 NR NR NR 80.8
(183) accom. and support provided homelessness Parallel=
by the same service, and severe 60)
and parallel: provided mental illness
by separate services)
Referral to
study for
Stefancic Supp- Access and retention ;znﬁ'?cr;li—a’:bon 260
, 2007 us orted of housing in HF and RCT (chronic shelter (HF=209; 47 NR NR NR 58.3
(184) accom. TAU . TAU=51)
users with
psychiatric
disabilities)

105



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Services for homeless people with long term and complex mental health problems
Referral to
study for
Stefancic Supp- Access and retention 'Eca)nl-(ljl?(r:]rﬁ'icbon 260
, 2007 us orted of housing in HF and RCT (chronic shelter (HF=209; 47 NR NR NR 58.3
(184) accom. TAU . TAU=51)
users with
psychiatric
disabilities)
Referral to
inl
Present initial results StUd.V' il by
Tsem- S services in 225
beris Supp- for a longitudinal study contact with (HF=99;
! us orted evaluating housing RCT . o NR NR NR 73.1
2003 accom stability for HF chronic Control=
(185) ' y homelessness 126)
programme
and severe
mental illness
Two sub-
samples: 1.
Tsem- Supp Examine longitudinal Street homeless 225
beris, Us orted effects 9f HF RCT 2. Psychlatrlc (HF=99; 24 NR NR NR 65.4
2004 accom (extension of hospital (and Control=
(186) " Tsemberis, 2003) homeless 126)
before

hospitalisation)

106



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Services for homeless people with long term and complex mental health problems
Investigate relationship All admissions
van between clinical to SuRE, with
Kranen- Neth  Hosp- changes during minimum four-
- ital Obs. 26/165 70/165
burg, 'ta treatment and long- > yr length of 165 48 / / NR 86.4
rland  rehab. retro . (15.8%) (42.4%)
2020 s unit term outcomes from admission by
(187) SuRe (Sustainable study end (Jan
Residence) 2015)
Deinstitutionalisation programmes
Baloush- comm- Outcomes of a Proportion with an
Kleinman unity R - Obs.,  All admissions 16/205 138/205 p. . . y
Israel deinstitutionalisation . 205 60 admission during FU: 50.0
, 2003 rehab. rogramme in lsrael retro. to service (7.8%) (67.3%) 16/205 (7.8%)
(188) unit prog S
Reporting four-yr All patients
Barbato, Supp- outcomes of all Obs discharged from Proportion with any
2004 Italy orted patients discharged ros" hospital to 163 42 NR NR admission during FU: 72.7
(189) accom. from hospital to pros. community 35/163 (21.5%)
community residence residence
£ .
Barthol- Comm- p\rlf):gurzt‘lnon:::c?r long- All admissions
omew, unity . cees Obs., o 5/22 11/22
»018 us rehab. iZaZifca\;;inZStilfflcult retro. :\g:cil:efgsizirnof 22 7 (22.7%) (50.0%) NR 50.0
(190) unit & pening

community

107



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Deinstitutionalisation programmes
28
Patientsin a (support
Effect of supported . ed group
. private ) . .
Chan, Supp- group residence svchiatric residenc Proportion with any
2007 Japan orted compared to RCT ﬁo»; ital which e=14; 24 NR NR admission during FU: 84.6
(191) accom. continued long-stay P continue 3/14 (21.4%)
. . met study
hospital admission . d
criteria -
admissio
n=14)
Investigate long-term All patients who
Chopra, o Supp- outcomes for ex-long- Obs moved to
2011 . orted stay patients who "’ Footbridge 18 84 NR 1/18 (6%) NR 68.2
ralia . . retro. :
(192) accom. moved to a residential Community
psychiatric service Care Unit (CCU)
16/174
. 7/174
13-yr FU of 174 29
Neth 3 yr FU of patients All clients at the (4.0%) (9.2%)
Duurkoo Supp- discharged from long- . (Kemp. (Kemp.=15
e- . Obs.,  two study sites (Kemp.=5/
p, 2003 orted stay hospital to two . =84; 121 /84 NR 40.9
rland . pros.  (Kempering and . 84 (6.0%);
(193) accom. levels of community . . Surin.=90 . (17.9%);
S . Surinemeplain) Surin.=2/9 X
residence ) 0(2.2%)) Surin.=1/9
e 0(1.1%))
Long-stay
patients at
Gamble, ::Isp- Evaluation of a Obs ;i\;ez:\ls did
2011 us preparation for ’ pitass, 10 24 0 8/10(80%) NR 43.8
(194) rehab. discharee programme pros. not select
unit 8¢ prog people with risk
issues or

complex needs

108



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Deinstitutionalisation programmes
Difficult-to-
Hallam Comm-  Cost effectiveness of place patients
2002 UK unity rghfab. services for Obs., from .Frlern 67 60 6/56 24/56 NR 63.6
(195) rehab. difficult-to-place long-  pros.  Hospital moved (10.7%) (42.9%)
unit stay patients to one of four
rehab facilities
All patients
Investigating outcomes discharged from
Hobbs, Supp- of ex-long stay patients long-stay Proportion with any
Aust- . Obs., . 7/42 3/42 . .
2000 raL:isa orted discharged to r:S hospital 43 24 (1/6 7%) (7/ 1%) admission during FU: 72.7
(196) accom. community res. pros. (closure) to O = 20/43 (46.5%)
services community
residences
All patients
Hobbs SUDD- Six-yr follow-up of ex- ::Iolchj:traged from
’ Aust- PP long stay patients Obs., 8 . y 7/44 26/44
2002 . orted . hospital 47 72 NR 59.1
ralia (extension to Hobbs, pros. (15.9%) (59.1%)
(197) accom. (closure) to
2000) .
community
residences
All patients
admitted to any
Macpher . . .
Supp- Examine treatment of the four Proportion with any
son, . Obs., 21/58 10/58 .. .
2004 UK orted outcomes of hostels in e hostels from 58 120 (36.2%) (17.2%) admission during FU: 81.8
(198) accom. Gloucester open (between e e 19/58 (32.8%)

1983 and 1993)
and 1999

109



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Deinstitutionalisation programmes
Compare the service 84
Comm-  use and costs of Difficult to . Proportion with any
McCrone . . . o (Friern=6 o .
unity difficult to place Obs.,  place' patients admission during FU:
, 2006 UK : : 3; 12 NR NR : 86.4
(199) rehab. patients discharged pros.  from both Warlev= Friern: 5/63 (7.9%);
unit from Warley and Friern hospitals 21) ¥= Warley: 3/21 (14.3%)
Hospital
Evaluate clinical and A.” patients
. discharged from . .
Meehan, e Supp- social outcomes of a Obs long-sta Proportion with any
2011 ralia orted group discharged from ros.' hosg itaIYco 181 84 NR NR admission during FU: 77.3
(200) accom. long-stay hospitals into pros. P . 112/181 (60.2%)
community
supported accom. .
residences
Noda Hosp- Evaluating outcomes of Patients
! ital . 47/224 172/224
2004 Japan Ita an inpatient rehab. Obs., enrolled on 224 84 / / NR 68.2
rehab. . retro. (21.0%) (76.8%)
(201) unit discharge programme programme
Eval f All pati
Ry Py patients | Obs,  tramsferred to Proportion with any
2006 Japan orted discghar 23 .. ros" Sasamawa 78 24 0 0 admission during FU: 81.8
(202) accom. charg . pros. ek 4/78 (5.1%)
residential facility Village

110



First Ratio (%) Ratio (%)
. Follow- Qual-
author, Prim- moved to moved to .
Coun- .. De- Sample N (by up (FU) . . . ity
Year ary Main aim . . . higher lower Inpatient service use
try . sign selection group) in . . rat-
pub- setting months supportive supportive in
lished setting setting &
Deinstitutionalisation programmes
Examine factors Al patlen_ts
. Hosp- . . enrolled in
Tanioka, ital associated with Obs rogramme
2013 Japan discharge from long- v Prog 70 12 NR NR NR 70.0
rehab. . retro.  with >1yr
(203) . stay hospital enrolled . .
unit ) inpatient
in a rehab. programme .
admission
Comm- To follow all patients A EEETS &
Trauer, Aust-  unity admitted to CCU from D, iy 14/99 4/99 Prop.orFlon Wlt.h any
2001 ralia rehab long-stay ward and ros nominated for 125 12 (14.1%) (4.0%) admission during FU: 54.5
(204) 7" investigate 1yr pros. = = 11/70 (15.7%)
unit CCu
outcomes
Hosp- Ztul"lcggrl:en(g)}tfc)rr:g stay 'Difficult-to
Trieman ital . . ) Obs. o 29/72
! K ! lace'l - 72 NR 1.
2002 (49) U rehab. |npat.|ents regarded pros. p a?e ong-stay 60 0 (40.3%) 81.8
unit unsuitable for patients

community placement

Accom. = accommodation, ACT = assertive community treatment, BH = boarding home, BPR = Boston Psychiatric Rehabilitation, CBT = cognitive behavioural therapy,
CCM = clinical case management, CCU = community care unit, DTP = day treatment programme, FSP = Full Service Partnership, FU = follow-up, HF = Housing First, IMR =
Iliness Management and Recovery, Kemp. = Kempering, NR = not reported, Obs. = observation study, Pros. = prospective study, QoL = quality of life, RCT = randomised
controlled trial, Rehab. = rehabilitation, Res. = residential, Retro. = retrospective study, SH = supported housing, SuRe = Sustainable Residence, Surin. = Surinemeplain,

TAU = treatment as usual, Yr = year.
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5.4.1 Studies of contemporary mental health rehabilitation services

This group of studies was the most varied regarding setting and findings. Of the 33 studies in
this category, almost half (15 studies) investigated supported accommodation services, nine
studies investigated community rehabilitation teams, six studies investigated inpatient
rehabilitation units, two studies investigated community rehabilitation units, and one study
did not specify the type of rehabilitation service investigated. Most of the studies (27) used
an observational design, the remainder were RCTs (6). All six RCTs in this category investigated
the effectiveness of community rehabilitation teams. Almost half of the studies were based
in the US (eight) or the UK (seven), three were based in Denmark, three in Italy, two in
Australia, twoin Israel, and one each in Canada, Ireland, Japan, Netherlands, Singapore, Spain,
Sweden, and Turkey. Therefore, the studies were conducted in a range of different healthcare
systems and contexts. The mean Kmet quality score was 82.5 (SD 15.1) with eight studies
scoring 100. Table 5 provides more details regarding these studies, including a brief
description of the aim of each study and the results from each study that are relevant to this

review.

The most consistent outcome was a reduction in inpatient service use after an inpatient
rehabilitation admission compared to before the admission. However, the magnitude of the
reduction did vary between studies, as did the quality scores. Parker and colleagues (171)
(quality score 100) compared inpatient days 12 months before admission with 12 months
after discharge for 501 patients from five inpatient rehabilitation units in Australia. The mean
inpatient days reduced from 101.54 (SD 113.01) before the admission to 70.39 (SD 118.33)
afterwards. Bunyan and colleagues (150) (quality score 77.3) compared inpatient days over a
longer period; 24 months before and after, but with a much smaller sample; 24 individuals
from three units in South London. They reported a much larger reduction in inpatient service
use, the mean inpatient days reduced from 379.45 (standard error (SE) 56.26) to 110.59 (SE
52.45). Blow and colleagues (147) evaluated an inpatient rehabilitation programme in the US
deployed during the 1990s. For 405 individuals, they reported inpatient days reduced from a
mean of 274.0 (SD 101.7) in the 12 months before the programme to 149.1 (SD 157.6) in the
12 months before the three-year follow-up. The study however did have a low quality score
(68.2). The final study reporting this outcome only looked at the period six months before and

after an admission to a single Canadian inpatient rehabilitation unit for 80 individuals (146)
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(quality score 81.8). They reported the number of individuals with no inpatient admissions
before the rehabilitation admission was five (9.4%) compared to 43 (81.1%) in the period after

the rehabilitation admission.

A few studies reported length of inpatient rehabilitation admission before successful
discharge, but the findings were inconsistent. For example, Killaspy et al. (70) conducted a
large, high quality cohort study (quality score 95.5) involving 50 rehabilitation units across
England and 339 patients and, found that most patients (55%) had been discharged without
subsequent re-admission or community placement breakdown within 12 months. However,
three smaller studies with lower quality scores reported variable rates of successful discharge.
One of these studies included 43 participants from two inpatient units also in England and
found that 88% were discharged at 12-month follow-up (quality score 81.8). A study based in
Ireland with 50 participants from a single inpatient unit reported 37% were discharged at five-
year follow-up (quality score 83.3), and another study conducted in England but with only 20
participants from a single inpatient unit found 60% were discharged at 6.5-year follow-up

(quality score 59.1).

Studies evaluating supported accommodation reported good outcomes in terms of reduced
inpatient service use. Nordentoft and colleagues (170) carried out a study with a high quality
score (95.5) using the Danish national health register to investigate inpatient days before and
after a move to a supported accommodation service, and found a large reduction (mean 167
days in the 12 months prior to move vs. 27 days in the 12 months after). However, the authors
were critical of the quality of care provided in supported accommodation and described these
services as the “new asylums in the community” (p. 1251), with poorly defined treatment,
variable staffing levels, and a similar cost per day to long-stay hospitals. It should be noted
that this study did not formally assess the quality of care in these services. Concerns about
the content of care in supported accommodation services in the US were also made by
Anderson et al. (145) (quality score 77.3), who found only half the residents in their sample
received interventions other than medication. This was however one of the older studies
published (it was published in 2001) and may not be representative of current services or of

services beyond the studied sample. Four other studies also reported reduced inpatient
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service use after a move to a supported accommodation service (quality scores 63.6, 68.2,

72.7,95.5) (148, 158, 168, 169).

As explained in Chapter 2 (Section 2.8.3), a national cohort study of mental health supported
accommodation in England (the QUEST study) found that less than half moved on to more
independent settings over a 30-month period (5), this is despite most services in England
having a remit to move residents on within two years. The rate of move-on did vary by service
type. Only 10% of participants in residential care services moved on (15/146), around a third
of supported housing participants (96/244), and around two-thirds of floating outreach
participants (132/196) (for a description of these three types of supported accommodation,
please see Section 2.8.3). After taking account of differences in clinical characteristics of
participants, the adjusted odds ratio for move-on from floating outreach compared to
residential care was 7.96 (95% Cl 2.92 to 21.69) and 2.74 (95% Cl 1.01 to 7.41) when compared
to supported housing. This study was included in this review and received a Kmet quality score

of 100.

Limited “forward’ moves in supported accommodation were also found in other studies
included in this review, including studies conducted in Italy (quality scores 100, 81.8, 86.8)
(153-155), the state of Philadelphia in the US (quality scores 85.0, 63.6) (165, 175), and in a
single low quality study conducted in Spain (quality score 54.5) (164). This does not
necessarily mean these participants had stable accommodation as ‘sideways’ moves (i.e.
moves to supported accommodation with similar levels of support) or ‘backwards’ moves (i.e.
moves to higher levels of support) were not reported. A study by de Mooij and colleagues
(156) (quality score 100) that tracked changes in address of 262 people in the Netherlands
with severe mental health problems over a six-year period, found that 204 (78%) changed
address at least once, and 68 (26%) changed address at least four times. However, only 59

(23%) of these 262 people were living in supported accommodation at baseline.

Four studies investigated predictors of successful move-on from inpatient rehabilitation units
and/or supported accommodation. A large, high quality Israeli study (N=2,842, quality score
100) found that higher self-reported quality of life amongst patients of inpatient rehabilitation

services was associated with lower rates of re-admission (173). Two studies by Killaspy and
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colleagues found that the degree to which inpatient rehabilitation services (quality score 100)
(70) and supported accommodation services (quality score 100) (5) adopted a recovery
orientation was associated with successful discharge and move-on, respectively. They also
found that supported accommodation services with greater promotion of human rights had
higher rates of successful move-on (5). A study in Japan found that shorter hospital
admissions prior to moving into supported accommodation predicted successful move-on
from supported accommodation (172). However, this study was of low quality (quality score

77.3).

Results of studies evaluating community rehabilitation teams (149, 151, 157, 159, 160, 166,
174) were mixed, and all except one of these studies were RCTs. Most of these studies
investigated the effectiveness of a specific rehabilitation programme taking place in the
community, known as lliness Management and Recovery (IMR) (152, 157, 160, 174). The IMR
programme primarily consists of psychoeducation and promotion of personal recovery,
delivered via weekly group sessions over the course of nine months. None of the included
studies found the intervention to be associated with a reduction in inpatient service use. A
high quality (quality score 100) RCT involving 198 participants comparing IMR with treatment
as usual (TAU) also found no difference at 12-month follow-up in terms of functioning,

symptoms, or emergency room visits (160).

Four of the included studies that investigated community rehabilitation teams did not
evaluate IMR. Two of these studies were published recently (151, 159) but differed
considerably in quality scores (59.1 and 100). The high quality study reviewed health records
to look at outcomes for 193 patients of an inner-city community rehabilitation team in
England that supported people living in 24-hour supported accommodation (151). The
authors found that fewer than one-in-four (n=45, 23%) patients moved on to more
independent accommodation with a median follow-up period of 4.25 years (interquartile
range 2.67 to 5.25 years). The study with the lower quality score looked at the outcomes of
30 patients supported by a case management model based on rehabilitation principles in
Turkey (159). They found that the psychiatric hospital admission rate for participants reduced
from a mean of 1.33 (SD 1.06) in the two-year period before case management, to 0.23 (SD

0.56) over the same length of time whilst receiving case management.
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The other two studies that evaluated community rehabilitation teams were published in 2000
(149) and 2008 (166), and were both carried out in Israel. The 2000 study had a very small
sample (n=8) and a low quality score (57.7). It examined the effectiveness of cognitive
behavioural therapy (CBT) for people with a diagnosis of schizophrenia participating in a day
treatment programme based on psychiatric rehabilitation principles, by randomising them to
CBT (day treatment plus CBT) or TAU (day treatment only). They found no difference in the
number of hospital admissions between groups. The 2008 study had a much larger sample
size (n=370) and a higher quality score (80.8). It investigated the effectiveness of clinical case
management for “revolving door patients”, which included training of skills necessary for daily
living tasks. They did not find that clinical case management was any more effective at

reducing hospital admissions than TAU.

Only one study included more than two components of the rehabilitation pathway (as
described in Chapter 2 Section 2.8). Killaspy and Zis (162) (quality score 95.5) reviewed
healthcare records to investigate the outcomes of 141 patients of three inpatient
rehabilitation units, two community rehabilitation units and four supported accommodation
services, all located in two inner city London boroughs. Over five years, 40% of those with
complete follow-up data (50/124) had progressed in a forward direction along the
rehabilitation pathway, 27% (33/124) had maintained their community placement, and 38%
(41/124) had a ‘backwards’ move.

5.4.2 Studies of services for homeless people with severe mental health problems

This group of studies recruited participants who were either homeless or at risk of
homelessness and had a severe mental health problem. The mean Kmet quality score was
83.8 (SD 14.3) with three studies scoring 100. The majority (8/13) of these studies were RCTs
and all except one evaluated models of supported accommodation. This study investigated a
long-term inpatient unit based in the Netherlands designed specifically for people who were
homeless and had a treatment resistant severe mental health problem and a substance
misuse problem (187). All the other studies in this category were conducted in North America
(nine in the US and three in Canada) and most (10/13) investigated either the ‘Housing First’
(176,177, 181, 184-186, 205) or the ‘Full Service Partnership’ (178-180) programme.
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Table 5 provides more details regarding these studies. The Full Service Partnership model is
very similar to the Housing First approach (described previously in this Chapter, Section 5.2),
and Gilmer et al. describes it as a Housing First program that does “whatever it takes to
improve residential stability and mental health outcomes” (p.646) (178). Gilmer and
colleagues (quality score 100) (180) found that the Full Service Partnership programmes with
higher fidelity to the Housing First model were more effective in reducing the number of days
spent homeless, but the low fidelity programmes were still effective. Low fidelity programmes
resulted in a mean reduction of 34 days per year spent homeless (95% CI -55 to -13) whereas

high fidelity programmes had a mean reduction of 87 days (95% Cl -109 to -64).

All the Housing First (176, 177, 181, 184-186, 205) and Full Service Partnership studies (178-
180) reported the intervention to be effective at reducing homelessness and improving
housing stability. The strongest evidence was reported by Aubry et al. (quality score 100)
(177). They conducted a multi-centre RCT in Canada, allocating 950 participants to Housing
First or TAU (access to all the locally available housing services, except for Housing First) and
tracked their housing status and health outcomes over two years. At the final two-year follow-
up, 74% (95% Cl 69% to 78%) of Housing First clients were in stable housing compared to only
41% (95% Cl 35% to 46%) of those receiving TAU. Housing First clients were also housed

quicker and rated their accommodation as better quality.

There were two studies in this category which did not evaluate the Housing First or Full Service
Partnership model. Lipton and colleagues (182) (quality score 85.0) studied the effectiveness
of supportive housing in New York City for homeless people with severe mental health
problems. They defined the term ‘supportive housing’ to describe all housing services with
integrated support for people with a severe mental health problem. At two-year and five-year
follow-up, 64% and 50% of their 2,937 participants, respectively, had remained in stable
housing for the entire follow-up period. McHugo and colleagues (183) (quality score 80.8)
compared a non-integrated model of care (housing and mental health support provided by
two separate agencies) with an integrated approach (where the two components were
provided by the same agency) and found participants randomised to the integrated approach

at 18-month follow-up had spent more days in stable housing.
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The one study in this category which did not focus on supported accommodation, instead
investigated a long-term compulsory inpatient ward based in the Netherlands, and tracked
the outcomes of 165 patients for four years from the point of their admission (quality score
86.4) (187). At the end of the four-year period, 69 patients (42%) had not been discharged,
70 (42%) had been discharged to more independent settings (including voluntary psychiatric
wards and supported housing), and 26 (16%) had been transferred to settings with greater

support.

5.4.3 Studies of deinstitutionalisation programmes

The deinstitutionalisation of mental healthcare was described in Chapter 2, and included a
section detailing the influential TAPS studies (Section 2.5). Some of the TAPS studies were
published before 2000 and therefore did not meet the eligibility criteria for the systematic
review reported in this Chapter. The main consensus of the 18 studies included in the category
of studies looking at deinstitutionalisation programmes was consistent with the main
conclusion drawn in Chapter 2: the process of closing the large institutions and discharging

long stay patients to specialist community services was successful.

All except one of the 18 studies were observational. There was one study which was an RCT
which randomly allocated patients to continued hospitalisation or to a group home (191)
(quality score 84.6). This study was carried out in Japan and found that the group of patients
discharged to a group home improved in comparison to the continued hospitalisation group
in terms of positive symptoms, and the number of social and recreational activities they
engaged in. However, the patients discharged to a group home did fare worse on a measure
of physical health. Three other studies in this category were conducted in Japan, five studies
in Australia, four in the UK, two in the US, and one each in Israel, Italy and the Netherlands.
All but two of the studies had follow-up periods of at least two years, but the overall level of
quality was low (mean quality score 67.1 (SD 14.5), and none of the studies scored 100).

Further details regarding these studies are available in Table 5.

Most patients were clinically stable in the community (49, 189, 195, 196, 200, 201, 204)
(quality scores 54.5, 72.7, 63.6, 72.7, 77.3, 68.2, and 81.8) with improvement in positive
symptoms of psychosis (191, 196, 202) (quality scores 84.6, 72.7, and 81.8), social functioning

118



(191, 202, 204) (quality scores 84.6, 54.5, and 81.8), and challenging behaviours (195) (quality
score 63.6), at final follow-up. One study reported greater improvements in social functioning
and clinical symptoms in patients who were more severely unwell at recruitment (193), but
this study had a very low quality score (40.9). Importantly, patients were also more satisfied
with their living arrangement in the community when compared to hospital (192, 196) (quality
scores 72.7 and 68.2). Following their initial discharge to the community, a substantial
proportion of patients subsequently moved to more independent settings with less than 24-
hour staff supervision (188, 195, 197, 198) (quality scores 63.6, 59.1, 81.1, 50.0). However,
Chopra et al.’s small study of 18 people reported patients were less satisfied with their
accommodation following the subsequent move, and were often still living in restrictive

settings and unhappy about making recurrent moves (192) (quality score 68.2).

Two studies found older patients were less likely to do as well (203, 204) (quality scores 70.0
and 54.5). This may partly be explained or conflated with the finding that a longer stay in
hospital is associated with unfavourable outcomes (199) (quality score 86.4) and the fact that
older patients of the institutions were more likely to have more severe, longer term mental
health problems than younger patients. Trieman et al. (49) (quality score 81.8) tracked the
‘difficult to place’ patients who were the last to be discharged from a north London asylum
(one of the TAPS studies mentioned in Chapter 2 Section 2.5). At five-year follow-up they had
similarly positive outcomes to those who had been discharged earlier, including clinical
stability and a reduction in challenging behaviour. Many had moved on from their initial
community placement to a more independent setting. Similar findings were reported by two

smaller studies in the US with lower quality scores (190, 194) (quality scores 50.0 and 43.8).

5.5 Discussion

The 64 included studies were too heterogeneous for meta-analyses, therefore a narrative
synthesis was carried out. Heterogeneity was mainly due to a lack of specificity in studies that
reported on ‘mental health rehabilitation’” and that they were conducted across different
countries with different healthcare systems and contexts. The included studies were
categorised into three groups based on the broad remit of the service or intervention which

the study evaluated.
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5.5.1 Contemporary mental health rehabilitation

The included studies in the group which evaluated contemporary mental health rehabilitation
services were the most relevant to the aim and objectives of this thesis (Chapter 1 Section
1.1). The most consistent finding from these studies was reduced inpatient service use after
an inpatient rehabilitation admission or after a move to a supported accommodation service
compared to the period before the admission (146, 147, 150, 171) or move (148, 158, 168-
170). However, the magnitude of the reduction was variable, the length of time before and
after was relatively short, and the studies were observational and did not include valid
comparison groups. The capacity to infer causality from these studies is therefore limited.
Study design and inference of causality is discussed further in Chapter 7 (Section 7.1), but in
brief, as RCTs in this area are in most instances unfeasible (6), further observational studies

that account for confounding and/or have valid comparison groups are needed.

It was also consistently found that move-on in mental health supported accommodation to
more independent settings (including other levels of supported accommodation) was limited,
and most did not move within the expected timeframe of around two years (5, 153-155, 165,
175). This finding suggests that these timeframes require review and that services should be
commissioned to provide more flexible and individually tailored support, with the
understanding that an individual may continue to require the current level of support in the
longer term. Alternatively, this finding may suggest that there is a lack of appropriate
accommodation for people to move-on to. This was considered in one of the included studies
(5), which found that around a third of residents in supported housing who had not moved-
on were ready to move-on (30.5%); this figure was lower for participants in residential care

(9%) or receiving floating outreach services (7%).

The provision of more, appropriately resourced, floating outreach or Housing First services
may help address this by providing more appropriate options for people leaving supported
housing. Alternatively, the visiting support provided to people in their own homes through
the floating outreach approach can be tailored according to fluctuations in the individual’s
needs and, if resourced appropriately, may provide an alternative to the stepped supported
housing pathway that necessitates recurrent moves for people as they progress in their

recovery.
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However, it ought to be acknowledged by service planners and commissioners that some
individuals have a high level of support need which only settings with staff based on site (i.e.
supported housing or residential care) are able to meet. In addition, some individuals prefer
to live in congregate settings with staff on-site rather than individual tenancies as it can
protect against isolation and loneliness which are often experienced in non-congregate
settings (8, 98). A variety of supported accommodation models will therefore be required
within a local area, and the level of provision should be based on the needs of the local
population, as recommended by the NICE guideline on rehabilitation for adults with complex

psychosis (86).

A possible implication of limited ‘forward’ move-on from supported accommodation is that
services are encouraged to make ‘sideway’ moves, especially if services are commissioned
and measured on the basis of their move-on rate. Sideway moves are likely to be disruptive
to the individual and detrimental in their progress towards their optimal level of
independence (8, 98). Most of the studies included in this review did not report sideway
moves but the study by D’Avanzo and colleagues in Italy did (153). They reported that around
a quarter (24%) of all moves were sideway moves. However, this study was conducted in 2004
and may not be representative of the rate of sideway moves now and in other countries.
Further research on the rate of sideway moves should be conducted but it is worth noting
that there are various reasons why a sideways move can be in the best interest of the

individual. For example, someone wanting to move to a service which is closer to their family.

5.5.2 Services for homeless people with severe mental health problems

Almost all the included studies which investigated services for the homeless population were
trials of the Housing First model, or of a similar type of model, and they all reported positive
outcomes with regard to housing stability (176-181, 184-186, 205). A recent systematic
review and meta-analyses of the Housing First approach also reported this finding but found
less clear evidence for other outcomes including mental health symptoms, substance misuse,
and employment (206). This was consistent with the largest trial included in our review which
found no difference between Housing First and TAU in mental health symptoms (177). This
study also reported no difference in inpatient days, number of emergency department visits,

or arrests (177).
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There is strong evidence Housing First does address homelessness amongst people with
severe mental health problems, but further research is required on other important outcomes
and on other populations. If found effective for non-homeless people with complex longer
term mental health problems, then it should be considered how this approach could be

implemented within the mental health rehabilitation pathway.

5.5.3 Deinstitutionalisation programmes

The included studies which looked at deinstitutionalisation programmes or services for
people with previous long stay in psychiatric institutions, were consistent with the main
conclusion drawn in Chapter 2 (Section 2.5); deinstitutionalisation can be successful if
carefully planned and when the resource saved from closing the long stay psychiatric
institutions is appropriately redirected to services and accommodation in the community.
Most individuals in the included studies were successfully discharged from long stay hospitals
to community settings without any clinical deterioration (49, 189, 195, 196, 200-202, 204).
There were however a substantial minority who required higher levels of community support
over a longer period and a more gradual approach to rehabilitation (49, 188, 199). Perhaps
this is in keeping with the findings from the cohort studies included in the contemporary
rehabilitation category that showed a relatively low rate of move-on to more independent
settings (5, 153-155, 165, 175), and that there are people with higher levels of complex needs

that require longer term supported accommodation.

5.5.4 Strengths and limitations

The main strength of this systematic review is its comprehensiveness. Six online databases
were searched, which returned 14,498 articles including the articles returned in the updated
search and after deduplication. This was supplemented by forward and backward citation
searches of included studies. The search strategy was prospectively registered, and the
reliability of the screening procedure and quality assessments were assured by independent

second reviewers.

The main limitation of this review is that the included studies covered a broad range of
rehabilitation services from several different countries with different healthcare systems, and

the studies were, unfortunately, too heterogeneous for meta-analyses. The included studies
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were broadly grouped into three categories for the narrative synthesis but within these
categories are studies which investigate different types of intervention from different
countries and settings. Therefore, even within these categories there still exists a great deal
of heterogeneity. The term ‘rehabilitation’ has been used in mental health to describe a range
of different approaches, and depending on how the intervention was described, it was not
always possible to distinguish a mental health rehabilitation service from a general mental
health service. Therefore, relevant studies may have been excluded. Future synthesis of
research in this field would benefit from clearer description of the intervention or service

being evaluated.

Although there was a broad range of approaches to mental health rehabilitation included, the
review outcomes were narrow. This review only looked at inpatient service use and move-on
but there are many other outcomes that are important to people using mental health
rehabilitation services, such as social functioning, occupational actives, and general wellbeing.
Also, the review only included quantitative research. Qualitative research in this field may
provide important contextual and experiential evidence which is missing from the present
review. Such research could be used to understand rehabilitation services in ways which could
be used to improve them. For example, better understanding what is it about these services
that people find helpful or unhelpful. However, a review of quantitative research which delves
deeper into the structure and content of rehabilitation services (e.g. what are the services
aiming to achieve, what are the services providing, and what training have practitioners
received), may also help inform researchers and practitioners what it is about rehabilitation
interventions that helps (or hinders) individuals. Finally, grey literature, trial registers, and
non-English language studies were not searched, and therefore relevant studies from these

sources were not included.

5.6 Summary

The field of mental health rehabilitation research is heterogenous and lacking in some areas.
There is reasonable evidence to suggest that inpatient service use is reduced after an
admission to an inpatient rehabilitation service or a move to a supported accommodation
service. However, studies which address potential confounding, and studies which include

comparison groups, are lacking, and therefore the capacity to infer causality is limited. It was
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also found that the proportion of people who moved on from higher to lower supported
accommodation was lower than what is widely expected by policy makers and therefore such
timeframes may require adjustment. Finally, the review found strong evidence for the
Housing First model in reducing homelessness but its effectiveness regarding other important
outcomes and when targeting people with complex mental health problems who are not

homeless remains unclear.

6 Chapter 6: Using CIFT CRIS to compare inpatient service use before

and after an inpatient rehabilitation admission

6.1 Introduction

In this chapter | report on the study | conducted using the CIFT CRIS database to compare
inpatient service use before and after an inpatient rehabilitation admission. Admission to an
inpatient rehabilitation unit is usually the entry point for individuals on the rehabilitation
pathway. Patients are usually referred to these services following a series of repeated
admissions to acute inpatient units. Inpatient mental health rehabilitation units, and their role

within the rehabilitation pathway, was described in further detail in Chapter 2 Section 2.8.2.

The research on the effectiveness of inpatient rehabilitation units was also described in
Chapter 2 Section 2.8.2. The most relevant study for my purposes for the study described in
this chapter was conducted by Bunyan and colleagues (150) (this study was also included in
my systematic review reported in Chapter 5). They compared inpatient service use for 22
individuals admitted to one of three inpatient rehabilitation units provided by Oxleas NHS
Foundation Trust in southeast London, in the two years before and two years after their
rehabilitation admission. They found a reduction in inpatient service use after the
rehabilitation admission compared to before. In the study reported in this Chapter, the aim is
to corroborate Bunyan and colleagues’ findings, by using the CIFT CRIS database to investigate
a larger cohort over a longer before and after period, whilst adjusting for potential
confounding variables. | also aimed to investigate patient characteristics associated with

successful discharge.

The objectives of the study were to:
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I.  Use the CIFT CRIS database to identify a cohort of individuals with an admission to an

inpatient mental health rehabilitation unit between 1% January 2010 and 30% April
2019

. Extract sociodemographic, clinical characteristics, and inpatient service use from the
CIFT CRIS structured records for each individual in the cohort

[ll.  Validate the accuracy of the CRIS structured records relating to inpatient service use
using free text records

IV. Compare mental health inpatient service use for the identified cohort of users of
inpatient rehabilitation units before and after their rehabilitation admission

V. Compare sociodemographic and clinical characteristics of patients discharged from
the inpatient rehabilitation unit to the community with those who were transferred
to another inpatient service

VI.  Compare sociodemographic and clinical characteristics of patients re-admitted to
hospital within 12 months of discharge from the inpatient rehabilitation unit with

those who were not re-admitted within 12 months

6.2 Methods

6.2.1 Design, cohort criteria, and setting

This study utilised an observational design, using longitudinal data from the CIFT CRIS
database. The cohort was defined as any individual with a recorded admission to one of the
trust’s two high dependency inpatient rehabilitation units between 1%t January 2010 and 30t
April 2019, where the admission was for at least 84 days and the individual had at least 365
days of records available before and after this admission. The patient’s first admission
fulfilling these criteria was treated as their ‘index” admission. The minimum of 365 days of
records before and after the index admission was required to compare inpatient service use
before and after the inpatient rehabilitation admission. Therefore, this study utilised records
pertaining to the period between 1%t January 2009 and 30™ April 2020. The start of records
for each patient was defined as the entry date for their first recorded ‘progress note’ (a free
text record used by clinicians to record details of any contact with the service user) or the
start date of their first recorded inpatient admission, whichever was recorded first. The
patient’s end of records was defined as the study end date (30t April 2020), or, if the

individual died during the study period, their date of death as recorded on the CRIS database.
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The year 2009 is the first full year of records available on the CIFT CRIS database, hence why
1%t of January 2009 was selected as the start date for this study. The study end date refers to
the date of the last update of the CIFT CRIS database prior to data extraction (30% April 2020).

Further details regarding the two high dependency inpatient rehabilitation units used in this
study, and how they fit within the local mental health rehabilitation pathway in Camden and
Islington, are reported in Chapter 2 Section 2.10. A ‘high dependency inpatient rehabilitation
unit’ is a specific type of inpatient rehabilitation unit classified by the Royal College of
Psychiatry’s Rehabilitation Faculty in their typology of inpatient rehabilitation services (83).
This typology is described in Chapter 2 Section 2.8.2. Henceforth in this chapter, these units
are referred to simply as inpatient rehabilitation units. The sociodemographic and mental
health morbidity of Camden and Islington are reported in Chapter 2 Section 2.9, and the

development and function of CRIS is described in Chapter 3.

6.2.2 Data extraction

Data were initially extracted from structured fields in the CRIS database. For each individual
in the cohort, gender, date of birth, ethnicity, ICD-10 diagnosis and date of diagnosis were
extracted (the mental health diagnosis recorded nearest to the index admission start date
was treated as the primary mental health diagnosis), as well as the start date, end date, and
ward name for each inpatient admission. Inpatient data were initially extracted from the
‘episodes table’ (a section of the database for records which report the start and end date of
when a patient was using a service, including inpatient and community services) but the data
corresponded poorly with free text records. Admission data from the ‘ward stay table’ (like
the episodes table but only for inpatient services) appeared to better correspond with the
free text records and were therefore used instead of the episodes table. A sample of the
records from the ward stay table were subsequently validated against free text records. The
procedure for this validation is described below (Section 6.2.4). Each admission was classified
as an acute admission, a psychiatric intensive care admission, a forensic admission, or a
rehabilitation admission. This was done by creating a list of all the ward names recorded in
the admission data, and together with my primary supervisor who is a consultant psychiatrist
at CIFT and is familiar with all the inpatient services, we allocated each ward as an inpatient

service type. Admissions were also noted as being within or outside CIFT. Transfers between
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inpatient services (instances where an admission end date matched the admission start date
of the next recorded admission) of the same type were coded as continued admissions,
whereas transfers to a different type of inpatient service was coded as a new admission. For
example, if an individual had an acute admission recorded as ending on 5 January 2012 and
another acute admission recorded as starting on 5™ January 2012, this would be coded as a
single continued admission. However, if an individual had an acute admission ending on 5t
January 2012 and a rehabilitation admission starting on 5 January, then the rehabilitation

admission would be coded as a new admission.

Data from clinical assessments using the Health of the Nation Outcome Scale (HoNOS; (207))
were also extracted. The HONOS is a clinician rated clinical and social functioning assessment
scale with good psychometric properties which is used nationally and internationally (208-
210). It consists of 12 items (1. aggression and overactivity, 2. self-harm, 3. problem drinking
and drugs, 4. cognitive impairment, 5. physical impairment, 6. hallucinations and delusions,
7. depressed mood, 8. other mental health problem, 9. relationship problems, 10. daily living
skills, 11. living conditions, and 12. occupation/activities), each rated from 0 to 4, with a score
of O indicating that there is no problem in this area affecting health or functioning and a score
of 4 indicating a very severe problem. The HoNOS is recorded routinely by NHS staff at
admission and discharge from inpatient and community care and at least annually. HONOS

assessments were extracted for four time-points:

1. The first recorded assessment

2. Assessment recorded within three months of the index rehabilitation admission start
date

3. Assessment recorded within three months of the index rehabilitation admission end
date

4. The last recorded assessment

As there are no time constraints around the first and last recorded assessments, it is possible
that for any individual one of these assessments could be the same assessment recorded at
one of the other time-points. For example, if an individual had their first recorded HoNOS

assessment within three months of their index rehabilitation admission start date, and there
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were no other assessments recorded closer to the index start date, then for this individual

the same HoNOS assessment was extracted for both these time-points.

6.2.3 Validation of referrals to the index inpatient rehabilitation admission from the
community
As previously described (Section 6.2.2), inpatient service use data were extracted from
structured fields, including admission start and end dates. Although some patients are
referred to an inpatient rehabilitation service from the community, the vast majority are
referred from another inpatient service (65). Therefore, free text records of any patient
without an admission recorded immediately prior to their index admission were reviewed to
confirm if the patient was indeed admitted from the community or whether details of an
admission were missing from their structured records. This was done by reviewing ‘progress
notes’ and relevant ‘uploaded documents’ recorded on or near the index admission start
date. Progress notes are free text records used to describe healthcare contacts with patients
or any changes in their healthcare. Uploaded documents include any document which has
been uploaded to the individual’s healthcare record, for example, GP letters, psychiatric
assessments, and discharge summaries. When a ‘missing” admission was discovered using this
method (i.e. the admission prior to the index rehabilitation admission was reported in the
free text records, but was missing in the structured records), the details of the admission

(inpatient service type, start date, and end date) were added to the extracted dataset.

6.2.4 Validation of inpatient service use data

To validate the extracted structured data relating to inpatient service use, the start and end
dates of admissions for a random 10% of the cohort were validated. The cohort was ordered
by their randomly generated database identification number and the first 10% listed was
selected for this validation. Similar to the process described above (Section 6.2.3), progress
notes recorded on or near the admission start and end date recorded in the structured fields
were reviewed for any mention of the admission. On the rare occasion there were no progress
notes recorded on or near the start or end date, or these progress notes did not refer to an
admission, any uploaded documents recorded around the start or end date were reviewed.
Where a start or end date extracted from the structured records was inaccurate according to

the free text records (progress notes or uploaded documents), the date was corrected in the
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extracted dataset. It was agreed with my supervisors that if 5% or more of the admission dates
checked did not match within one day of the corresponding date extracted from the free text
records, then the remainder of the admissions pertaining to the cohort would also be

checked.

6.2.5 Statistical methods

Data management and analyses were carried out using Stata 16.0 (211). Pre- and post-index
rehabilitation admission inpatient service use were analysed using paired t-tests and negative
binomial regression models. Five t-tests were conducted, comparing the number of inpatient
days during the one, two, three, four, and five year(s) before the index admission with the
same period of time after the index admission. These t-tests were reported as two-tailed
tests. Histograms showing the distribution of the difference between pre- and post-index
inpatient days were used to examine normality. This is a similar approach to the analysis

conducted by Bunyan at al. (150).

Two negative binomial regression models were planned: an unadjusted model and a model
adjusted for potential confounder variables. Negative binomial regression was selected over
a linear regression model as the outcome data were count (i.e. a number of events over a
period of time), and selected over a Poisson regression model as the outcome was over-
dispersed (i.e. the variance was greater than the mean). To compare inpatient service use
before and after the index admission whilst accounting for the variance in the exposure
period before and after the index admission, inpatient days were entered as the response
variable and the exposure period was entered as the exposure variable (the period of time
pre- and post-index admission for which records were available), with a binary time variable
added to the model (pre-index admission or post-index admission) (212). The regression
coefficient was computed as an incident rate ratio to facilitate interpretation. The following

variables were added as potential confounder variables to the adjusted model:

- age
- gender
- ethnicity (entered as a binary variable: White or non-White, as there were too few

individuals from Asian, Black, mixed, and other minority ethnic groups)
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co-morbidity (an ICD-10 mental health or physical health diagnosis recorded during
the study period which was different to the primary mental health diagnosis)

the length of the index rehabilitation admission in days (this variable was entered as
quartiles, with the second and third quartile combined to create the reference group
on the basis that the first quartile may be an indicator of the rehabilitation admission
being too short to provide an adequate ‘dose’ of rehabilitation, and the fourth quartile
representing individuals who may be progressing slower than most)

the calendar year in which the index rehabilitation admission commenced (as a proxy
for policy or system changes over time, e.g. a new community rehabilitation service
opening during the study period which facilitates discharge from inpatient
rehabilitation services)

whether the patient was admitted to the inpatient rehabilitation service from a
forensic ward or not

whether the patient was discharged from the index rehabilitation admission under a
Community Treatment Order (CTO) or not

The three HONOS items most relevant to this patient group — 6. hallucinations and
delusions, 9. relationship problems, and 10. daily living skills — recorded within three
months of the index admission end date and entered as binary variables: no to mild

problem (item score 0—2) or moderate to severe problem (3—4)

Finally, the sociodemographic and clinical characteristics of patients discharged from the

index rehabilitation admission to the community were compared with patients transferred to

another inpatient service. The same comparison was made between patients without any

inpatient re-admission within 12 months following the index rehabilitation admission with

patients re-admitted within 12 months (re-admitted patients included patients who were

transferred from the rehabilitation unit to another inpatient service). Both comparisons were

conducted using two-tailed chi-squared tests and t-tests.

6.2.6 Ethics

This study was granted the necessary ethical approvals. Further details are provided in

Chapter 3 Section 3.11.
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6.3 Results

6.3.1 Sociodemographic and clinical characteristics

Table 6 shows the sociodemographic and clinical characteristics of the study cohort. It
comprised 172 individuals, with a mean age of 44 years (SD 14), most of whom were male
(n=101, 59%), of White ethnicity (n=98, 57%), and single (n=155, 91%). Almost three-quarters
had a primary mental health ICD-10 diagnosis of schizophrenia disorder (n=126, 73%), and
around half had a mental or physical health co-morbidity (n=97, 56%). Sixteen individuals (9%)

died during the study period at a mean age of 65 years (SD 12).
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Table 6: Sociodemographic and clinical characteristics (N=172)

n %*

Age at the start date of the index admission (mean, SD) 44.2 13.8
Male 101 59
Ethnicity - -
White - British/Irish/Other 98 57
Asian 9 5
Black 51 30
Mixed or Other ethnicity 14 8
Marital status - -
Single 155 91
Divorced/Separated/Widowed 10 6
Married/Civil partner 6 4
Primary mental health ICD-10 diagnosist - -
Schizophrenia disorder (F20-F24 & F26-F29) 126 73
Schizoaffective disorder (F25) 28 16
Manic episode (F30) or bipolar affective disorder (F31) 11 6
Other mental health disorder 7 4
Co-morbid mental health diagnosis¥ - -
Substance misuse disorders (F10-F19) 44 26
Depression and anxiety disorders (F32-F48) 10 6
Disorders of adult personality and behaviour (F60-F69) 15 9
Co-morbid physical health diagnosist - -
Endocrine, nutritional and metabolic diseases (E00-E90) 41 24
Diseases of the nervous system (G00-G99) 8 5
Diseases of the circulatory system (100-199) 21 12
Diseases of the respiratory system (J00-J99) 10 6
Any other diagnosis (C00-D89, H00-H95 & K00-Q99) 24 14
Any co-morbidity$ 97 56
Multiple co-morbidity** 55 32
Died during the study period 16 9
Age at death (mean, SD) 64.5 11.8

*Percentages are of the non-missing total, unless the percentage is for missing.

tThe ICD-10 mental health diagnosis with a recorded date closest to the index rehabilitation admission start
date (median distance from index start date: 101 days, first quartile and third quartile 26 — 211).
fWhether this ICD-10 diagnosis has ever been recorded during the study period (01 January 2009 to 30 April

2020) for this individual, in addition to the ‘Primary mental health ICD-10 diagnosis’.

§Any co-morbidity does not include ‘Any other physical health diagnosis (C00-D89, HO0-H95 & K00-Q99)’ or

ICD-10 codes: R0O0-Z99.
**More than one co-morbidity.
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6.3.2 Validation of referral from the community to the index inpatient rehabilitation
admission
Of the 172 patients identified in the cohort, 50 (29%) did not have an admission recorded
immediately prior to their index rehabilitation admission in their structured records (i.e. the
discharge date of the admission immediately prior to the index admission did not match the
start date of the index admission), suggesting they were referred to the inpatient
rehabilitation service from the community. However, through reviewing the free text records
of these patients, it transpired 39 of the 50 (78%) in fact were transferred from another
inpatient service to the inpatient rehabilitation unit (i.e. they had an admission which ended
the same day the index rehabilitation admission started). Of these 39 patients, the admission
they were transferred from was recorded in the structured fields but the end date of this
admission or the start date of the index admission were inaccurate for 13 (39%) of the
patients. 23 of the 39 patients (59%) were transferred to the index admission from an
inpatient service not provided by CIFT. The remaining three individuals (8%) were transferred
to the inpatient rehabilitation service from another inpatient service within the Trust but

there was no record of the admission in the structured fields.

6.3.3 Validation of inpatient service use

The validation of start and end dates of inpatient admissions recorded in the structured fields
was conducted for 18 individuals in the cohort (10%), by reviewing their free text records. For
these 18 patients a total of 211 admissions were recorded in the structured fields, and
therefore there were 422 start and end dates to validate. Of these 422 dates, 351 matched
exactly (83%) and 409 matched within one day (97%). This met the threshold for an
acceptable matching rate and so the inpatient service use dates pertaining to the remainder

of the cohort were not checked.

6.3.4 Inpatient service use: The index rehabilitation admission, and pre- and post-index
admission

Table 7 shows the length of time that CRIS records were available before and after the index

rehabilitation admission, inpatient service use before and after the index admission, and the

length of the index admission. The mean time that records were available before the index

rehabilitation admission was 4.4 years (SD 2.2), and the median was 4.1 years (interquartile
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range (IQR) 2.6 to 6.2). The mean inpatient days per person pre-index admission was 519 (SD
400), and the median was 420 days (IQR 262 to 653). The mean time that records were
available post-index admission was 5.2 years (SD 2.4), and the median was 5.4 days (IQR 3.1
to 7.0). The total mean post-index admission inpatient days per person was 411 (SD 595) and
the median was 153 days (IQR 0 to 583), indicating a positively skewed data distribution.
There were 64 patients without any inpatient days during the post-index admission period
(37%). This was the case for only one patient in the pre-index admission period (0.6%). The
mean length of the index rehabilitation admission was 354 days (SD 223) and the median was

318 days (IQR 191 to 455).

Considering the study period (1% January 2009 to 30t April 2020) and the fact that the index
rehabilitation inpatient admission had to be at least 84 days in length, with 365 days of
records available before and after to be eligible for inclusion, the earliest possible start date
of an index admission was 1% January 2010, and the latest possible start and end date was 5t
February 2019 and 30 April 2019 respectively. This meant that there was less chance for an
index admission starting in 2018 or 2019 compared to other years in the study period. This is
demonstrated in Table 7 which shows that there were only six patients in the cohort with an
index admission starting in 2018, and there were zero patients with an index admission which
started in 2019. The number of patients with an index admission start date between 2010 and
2014 was consistent (between 22 and 25), but there were fewer between 2015 and 2017

(between 15 and 18).
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Table 7: Index rehabilitation admission length, and pre- and post-index inpatient service

use (N=172)

Mean Median
(SD) (1QR)
Pre-index admission inpatient days 519 420
(400) (262 to 653)
Pre-index admission number of admissions 3.8 3
(3.0) (1.5to0 5)
*Pre-index admission period, in years 4.4 4.1
(2.2) (2.6t06.2)
Pre-index admission period proportion as an 40% 29%
inpatient (31%) (18% to 52%)
Index rehabilitation admission inpatient days 354 318
(223) (191 to 455)

Index rehabilitation admission start date
calendar year (n, (%)) ) ) )
2010 2011 2012 22 (13) 22 (13) 24 (14)
2013 2014 2015 23 (13) 25 (15) 15 (9)
2016 2017 2018 18 (10) 17 (10) 6 (3)
2019 - - 0(0) - -
Post-index admission inpatient days 411 153
(595) (0 to 583)
Post-index admission number of admissions 1.9 1
(2.4) (0to 3)
**Ppost-index admission period, in years 5.2 5.4
(2.4) (3.1t0 7.0)
Post-index admission period proportion as an 20% 8%
inpatient (26%) (0% to 31%)

SD = standard deviation, IQR = interquartile range.

*The start date used to calculate the pre-index admission period is the date their first progress note is
recorded or on the start date of their first recorded admission, whichever comes first within the study period
(1 January 2009 to 30 April 2020).

**The end date used to calculate the post-index admission period is the date records are available up until
(30 April 2020) or their date of death if one is recorded.

6.3.5 Pre- and post-index rehabilitation admission

Table 8 shows where individuals were before and after their index rehabilitation admission
(i.e. the referral source and discharge location). The vast majority were transferred from
another inpatient service (n=161, 94%) and only a few were admitted directly from the
community (n=11, 6%). Three-quarters were discharged to the community (n=130, 76%), and
the rest were transferred to another inpatient service (n=42, 24%). Around half were made
subject to a Community Treatment Order (CTO) at the point of discharge from the index
rehabilitation admission (n=96, 56%).
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Table 8: Pre- and post-index rehabilitation admission location, and Community Treatment
Order status at index admission discharge (N=172)

n %
Location immediately prior to the index rehabilitation admission - -
Other inpatient service 161 94
Acute inpatient (including psychiatric intensive care unit) 133 83
Forensic inpatient 17 11
Other inpatient 11 7
Community 11 6
Location immediately after the index rehabilitation admission - -
Other inpatient service 42 24
Community 130 76
Placed on Community Treatment Order at index rehabilitation 96 56
admission discharge

6.3.6 HoNOS scores

Table 9 shows the HoNOS scores for each item at four-time points: the first HONOS
assessment during the study period; the start of the index rehabilitation admission (within
three months of the start date); the end of the index rehabilitation admission (within three
months of the end date); the last recorded HONOS assessment during the study period. There
was a high rate of missing data at the start and end of the index admission time-points, with
total HONOS scores missing for 75 (44%) and 71 (41%) patients, respectively. The completion
rate was much higher for the other two timepoints. For the first and last time-points, total
HoNOS scores were only missing for four (2%) patients and one (1%) patient, respectively.
The total score was highest at the index admission start date (mean 33.1, SD 14.8), but
remained stable across the other time-points (mean 27.4 to 27.5, SD 13.2 to 16.6). The three
HoNOS items; 6. hallucinations and delusions, 9. relationship problems, and 10. daily living
skills, tended to be scored as 3 (moderately severe problem) or 4 (severe to very severe
problem) more often than other items across the time points. For example, in the first
recorded HoNOS, 6. hallucinations and delusions, 9. relationship problems, and 10. daily living
skills, 37%, 31%, and 28% of patients scored 3 or 4, respectively, whereas the next highest

scoring item was 8. other mental health problems where 23% of patients scored 3 or 4.
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Table 9: HONOS scores (N=172)

First recorded HONOS* Score (n (%)) Missing
Item 0 1 2 3 4 -
1. Aggression and overactivity 79 (47) 25(15) 41(25) 14 (8) 8 (5) 5(3)
2. Self-harm 141 (85) 13 (8) 6 (4) 5(3) 0(0) 7 (4)
3. Problem drinking and drugs 104 (62) 18(11) 21(13) 19(11) 6 (4) 4(2)
4. Cognitive impairment 87 (52) 42(25) 22(13) 10 (6) 5(3) 6 (3)
5. Physical impairment 106 (64) 21(13) 23(14) 13 (8) 3(2) 6(3)
6. Hallucinations and delusions 47 (28) 18(11) 40(24) 44(26) 19(11) 4 (2)
7. Depressed mood 94 (56) 43(26) 19(11) 8 (5) 4(2) 4(2)
8. Other mental health problem 76 (47) 16(10) 33(20) 28(17) 10 (6) 9 (5)
9. Relationship problems 48 (29) 26(15) 42(25) 34(20) 18(11) 4(2)
10. Daily living skills 36 (21) 24(14) 60(36) 44(26) 4(2) 4(2)
11. Living conditions 85(51) 22(13) 31(18) 18(11) 12(7) 4(2)
12. Occupation/activities 77 (46) 34 (20) 26(15) 24(14) 7 (4) 4(2)
Total standardised scoret (mean, SD) 27.5 14.6 - - - 4(2)
HoNOS at index start date§ Score (n (%)) Missing
Item 0 1 2 3 4 -
1. Aggression and overactivity 33(34) 25(26) 19(20) 15(15) 5(5) | 75 (44)
2. Self-harm 87 (90) 2(2) 5 (5) 2(2) 1(1) | 75 (44)
3. Problem drinking and drugs 59(61) 10(10) 11(11) 6(6) 11(11) | 75(44)
4. Cognitive impairment 58 (60) 8(8) 21(22) 9(9) 1(1) | 75 (44)
5. Physical impairment 51(53) 16(16) 24(25) 5(5) 1(1) | 75 (44)
6. Hallucinations and delusions 16 (16) 9(9) 24(25) 37(38) 11(11)| 75(44)
7. Depressed mood 44 (46) 24 (25) 18(19) 9(9) 1(1) | 76 (44)
8. Other mental health problem 41 (43) 9(9) 18(19) 21(22) 7(7) | 76(44)
9. Relationship problems 17 (18) 13(13) 29(30) 29(30) 9(9) | 75(44)
10. Daily living skills 14 (14) 5(5) 35(36) 31(32) 12(12) | 75(44)
11. Living conditions 46 (47) 9(9) 14(14) 15(15) 13(13)| 75(44)
12. Occupation/activities 43 (44) 5(5) 16(16) 22(23) 11(11)| 75(44)
Total standardised scoref (mean, SD) 33.1 14.8 - - - | 75 (44)
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HoNOS at index end date** Score (n (%)) Missing
Item 0 1 2 3 4 -
1. Aggression and overactivity 40 (40) 31(31) 18(18) 8(8) 4(4) | 71(41)
2. Self-harm 91 (90) 7(7) 2(2) 0(0) 1(1) | 71(41)
3. Problem drinking and drugs 61(60) 16(16) 14(14) 8(8) 2(2) | 71(41)
4. Cognitive impairment 55(54) 23(23) 16(16) 7(7) 0(0) | 71(41)
5. Physical impairment 55(54) 18(18) 19(19) 6 (6) 3(3)| 71(41)
6. Hallucinations and delusions 21 (21) 9(9) 38(38) 23(23) 10(10) | 71(41)
7. Depressed mood 48 (48) 19(19) 27(27) 7(7) 0(0)| 71(41)
8. Other mental health problem 44 (44) 12(12) 26(26) 16 (16) 2(2) | 72(42)
9. Relationship problems 24 (24) 12(12) 25(25) 39(39) 1(1) | 71(41)
10. Daily living skills 15(15) 20(20) 39(39) 25(25) 1(1) | 72(41)
11. Living conditions 58 (57) 12(12) 14(14) 14(14) 3(3)| 71(41)
12. Occupation/activities 47 (47) 17 (17) 22(22) 14(14) 1(1) | 71(41)
Total standardised scoref (mean, SD) 27.5 13.2 - - - 71(41)
Last HONOS recorded*** Score (n (%)) Missing
Item 0 1 2 3 4 -
1. Aggression and overactivity 93(54) 34(20) 26(15) 11 (6) 7 (4) 1(1)
2. Self-harm 153 (89)  10(6) 4(2) 4(2) 0 (0) 1(1)
3. Problem drinking and drugs 120 (70) 15(9) 17(10) 8 (5) 11 (6) 1(1)
4. Cognitive impairment 83(49) 34(20) 30(18) 19(11) 5(3) 1(1)
5. Physical impairment 96 (56) 22(13) 22(13) 20(12) 11(6) 1(1)
6. Hallucinations and delusions 55(32) 19(11) 42(25) 44(26) 11 (6) 1(1)
7. Depressed mood 91 (53) 34(20) 27(16) 15(9) 4(2) 1(1)
8. Other mental health problem 100 (58) 15(9) 37(22) 16 (9) 3(2) 1(1)
9. Relationship problems 39(23) 29(17) 48(28) 44(26) 11 (6) 1(1)
10. Daily living skills 30(18) 23(13) 42(25) 65(38) 11(6) 1(1)
11. Living conditions 102 (60) 18(11) 20(12) 20(12) 11(6) 1(1)
12. Occupation/activities 72 (42) 27(16) 31(18) 34(20) 7 (4) 1(1)
Total standardised scoret (mean, SD) 27.4 16.6 - - - 1(1)

*The first recorded HoNOS after the patient entered the cohort. This may also be the same HoNOS recorded
as the HoNOS at index start date.

tScore percentages are calculated using the total number of patients with complete data for the
corresponding item. Missing percentages are calculated using the total number of patients in the cohort.
¥Total score is out of 100 and standardised so that assessments with 1, 2, or 3 missing items are
comparable. HONOS assessments with more than 3 items missing are treated as missing for total
standardised score.

§HONOS at index start date is the HONOS with the recorded date closest to their index admission start date,
and within 84 days of their index start date. 21 of the 97 (22%) HoONOS assessments at the index start date
was the same as the individual’s first recorded assessment.

**HoNOS at index end date is the HONOS with the recorded date closest to their index admission end date,
and within 84 days of their index end date.

***The last recorded HoNOS before the patient leaves the cohort. This may also be the same HoNOS
recorded as the HONOS at index end date. 3 of the 171 (2%) last recorded HoONOS assessments was the
same assessment recorded at index end date.
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6.3.7 Comparing pre- and post-index admission inpatient service use

Table 10 shows the t-test results comparing the number of inpatient days during the one-
year, two-year, three-year, and four-year periods before and after the index rehabilitation
admission. The five-year comparison was not carried out as too few individuals in the cohort
had this length of records before and after their inpatient rehabilitation admission (n=3).
Although the cohort size decreased substantially with each additional year used in the
comparison, there was a statistically significant difference between the number of inpatient
days before and after the rehabilitation admission for each pre-post period, with patients
having fewer inpatient days following discharge from the rehabilitation unit. Histograms
showing the difference in inpatient days before and after did not suggest that this difference
deviated substantially from a normal distribution. These histograms are presented in the

Appendices (Appendix F).

Table 10: Pre-and post-index admission inpatient days comparison (N=172)

Pre- and post- Pre-index admission | Post-index admission

exposure period n Mean SD Mean SD p-value
One year 172 222.9 114.9 103.7 137.6 <0.001
Two years 123 354.6 203.4 185.5 248.6 <0.001
Three years 82 424.3 307.7 253.5 332.1 0.001
Four years 36 561.4 447.5 305.6 420.2 0.015

6.3.8 Negative binomial regression models

The following results are drawn from the unadjusted and adjusted negative binomial
regression models comparing pre- and post-index admission inpatient days. In the unadjusted
model, the incident rate ratio comparing the post-index admission period with the pre-index
admission period was 0.504 (95% CI 0.358 to 0.710), meaning that inpatient days reduced by
50% in the period after the index admission compared to before. The incident rate ratio
increased slightly to 0.555 (95% Cl 0.351 to 0.877) when adjusted for potential confounding
variables (age, gender, ethnicity, co-morbidity, length of index inpatient rehabilitation
admission, the calendar year in which the index rehabilitation admission commenced,
whether the patient was admitted to the inpatient rehabilitation service from a forensic ward
or not, whether the patient was discharged from the index rehabilitation admission under a

CTO or not, and the three HONOS items most relevant to this patient group: 6. hallucinations
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and delusions, 9. relationship problems, and 10. daily living skills). This meant that when
accounting for the potential confounding variables, there was an estimated 44% reduction in
inpatient days in the post-index admission period compared to the pre-index admission
period. However, due to missing HONOS scores, the adjusted model did not include the full
cohort (n=100), whereas the unadjusted model did (n=172). Therefore, a post-hoc regression
analysis was also conducted, adjusting for the same potential confounding variables with the
exception of the three HONOS items, so that the full cohort was included in the model (n=172).
This model produced an incident rate ratio, 0.520 (95% Cl 0.367 to 0.737), which fell between
the incident rate ratios estimated by the unadjusted model and the adjusted model which

included the HONOS scores.

6.3.9 Comparing patients discharged from their index admission to the community with
patients discharged to another inpatient service
Table 11 shows the comparison of the sociodemographic and clinical characteristics of
patients discharged from the index rehabilitation admission to the community (n=130) with
patients who were transferred to another inpatient service (n=42). The only evidence of a
statistical difference was the mean age of the two groups (p=0.048); those who transferred
to another inpatient service were younger at the point of the index rehabilitation admission
(mean 40.5, SD 12.7) compared to those who were discharged to the community (mean 45.4,
SD 14.0). The apparent lack of differences between these two groups should be interpreted
with caution given small cell sizes in some cases and the imbalance in the size of the two

groups.
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Table 11: The characteristics of patients discharged from their index inpatient rehabilitation
admission to the community and patients transferred to another inpatient service (n=172)

Discharged to Transferred to

. another

community T
gl service (n=42) p-
n % n % | value
Age (mean, SD) 45.4 14.0 40.5 12.7 | 0.048
Female 50 38 21 50 | 0.187
Male 80 62 21 50 -
Ethnicity - - - - -
White - British/Irish/Other 75 58 23 55| 0.739
Asian 6 5 * - | 0.523
Black 39 30 12 29 | 0.860
Mixed ethnicity 6 5 * - | 0.523
Other * - * -| 0.815
Marital status - - - - -
Single 115 88 40 95 | 0.201
Divorced/Separated/Widowed 9 7 i -| 0.274
Married/Civil partner 5 4 * -| 0.653
Primary mental health ICD-10 diagnosist - - - - -
Schizophrenia disorder 96 74 30 71| 0.758
Schizoaffective disorder 20 15 8 19 | 0.576
Manic episode or bipolar affective disorder 8 6 & - | 0.820
Other mental health disorder 6 5 * -| 0.524
Co-morbid mental health diagnosist - - - - -
Substance misuse disorders 35 27 9 21 | 0.478
Depression and anxiety disorders 9 7 * -| 0.274
Disorders of adult personality and behaviour 10 8 5 12 | 0.400
Co-morbid physical health diagnosist - - - - -
Endocrine, nutritional and metabolic diseases 33 25 8 19 | 0.402
Diseases of the nervous system 6 5 * - | 0.969
Diseases of the circulatory system 14 11 7 17 | 0.310
Diseases of the respiratory system 8 6 * -| 0.738
Any other diagnosis 19 15 5 12 | 0.659
Co-morbidity§ 73 56 24 57 | 0.911
Multiple co-morbidity** 43 33 12 29 | 0.586
Location prior to index rehab inpatient admission - - - - -
Other inpatient service 120 92 41 98 | 0.221
Community 10 7 * - -
Died during the study period 15 12 * - | 0.076
Age at death (mean, SD) 64.9 12.1 * - -

*Supressed due to small numbers.

tThe ICD-10 mental health diagnosis with a recorded date closest to the index rehabilitation admission start
date (median distance from index start date: 101 days, IQR: 26-211).

fWhether this ICD-10 diagnosis has ever been recorded during the study period (01 January 2009 to 30 April
2020) for this individual, in addition to the ‘Primary mental health ICD-10 diagnosis’.

§Any co-morbidity does not include ‘Any other physical health diagnosis (C00-D89, HO0-H95 & K00-Q99)’ or
ICD-10 codes: R0O0-Z99.

**More than one co-morbidity.
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Table 12 shows individuals’ inpatient service use before and after the index inpatient
rehabilitation admission, as well as the length of the index admission and the calendar year
in which the index admission started. This information is presented for the group discharged
to the community following their index admission and the group transferred to another
inpatient service. The proportion of days spent as an inpatient before the index rehabilitation
admission was less for those discharged to the community (mean 36%, SD 29%) compared to
those transferred to another inpatient service (mean 50%, SD 33%; t=2.6, df=170, p=0.009).
The proportion of days spent as an inpatient in the period after the index rehabilitation
admission was also lower for those discharged to the community (mean 14%, SD 24%)
compared to those transferred to another inpatient service (mean 38%, SD 26%; t=5.5,
df=170, p<0.001). Amongst the group discharged to the community, 64 (49%) individuals had
no further recorded inpatient service use following their index inpatient rehabilitation
admission. There was no difference between the two groups in the calendar year in which the
index admission started (x?=8.7, df=8, p=0.370), suggesting the differences between the
groups cannot be explained by systematic differences (e.g. a change in the local mental health

rehabilitation pathway such as a new community service).

142



Table 12: Index rehabilitation admission length and pre- and post-index inpatient service
use of patients discharged from their index inpatient rehabilitation admission to the
community, and for patients transferred to another inpatient service (N=172)

Discharged to community

Transferred to another

(n=130) inpatient service (n=42)
Mean Median Mean Median
(SD) (1QR) (SD) (1QR)
Pre-index admission inpatient 486 398 621 554
days (401) (240 to 587) (387) (354 to 755)
Pre-index admission number 3.7 3 3.9 3
of admissions (2.9) (1to5) (3.3) (2to 5)
*Pre-index admission record 4.5 4.2 4.3 3.9
availability period, in years (2.2) (2.7to06.1) (2.5) (2.2t06.3)
it e ey 36% 27% S0% 37%
.. . (29%)  (16% to 45%) (33%)  (23% to 92%)
admission period
Index rehabilitation 362 321 331 295.5
admission length (days) (219) (206 to 475) (237) (129 to 375)
Index rehabilitation
admission start date calendar - - - - - -
year (n, (%))
2010 2011 2012 14 (11)  15(12)  18(14) 8(19) 7(17) 6 (14)
2013 2014 2015 19(15) 20(15)  15(12) 4 (10) 5(12) 0 (0)
2016 2017 2018 13 (10) 12 (9) 4 (3) 5(12) 5(12) 2 (5)
2019 - - 0 (0) - - 0 (0) - -
Post-index admission 298 12.5 760 463
inpatient days (527) (0 to 358) (660) (261 to 1066)
Post-index admission number 1.6 1 2.7 2
of admissions (2.3) (0to 3) (2.5) (1to 3)
tPost-index admission record 5.0 4.9 5.7 5.8
availability period, in years (2.3) (3.0t0 6.8) (2.5) (3.4t07.6)
Pr rtion of n n
e Gy o 145% 0% 38% 30%
(24%) (0% to 19%) (26%)  (20% to 50%)

index admission period

IQR = interquartile range.

*The start date used to calculate the pre-index admission period is the date their first progress note is
recorded or on the start date of their first recorded admission, whichever comes first within the study period

(1 January 2009 to 30 April 2020).

tThe end date used to calculate the post-index admission period is the date records are available up until (30
April 2020) or their date of death if one is recorded.
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6.3.10 Comparing patients re-admitted and not re-admitted within 12 months of discharge
from their index rehabilitation admission
Table 13 shows the results of comparisons of sociodemographic and clinical characteristics of
patients who were (n=83) and were not (n=89) re-admitted within 12 months following their
index rehabilitation admission. There was evidence of differences, albeit of varying strength,
between the groups regarding several sociodemographic and clinical characteristics. Those
who were re-admitted within one year were: more likely to be female (48% vs 35%, p=0.075);
less likely to be White (49% vs 64%, p=0.053); more likely to be Black (37% vs 22%, p=0.033);
more likely to have a co-morbid disease of the circulatory system (17% vs 8%, p=0.072); more
likely to have any co-morbidity (67% vs 46%, p=0.005); and more likely to be admitted to the
index rehabilitation admission directly from another inpatient service rather than from the
community (98% vs 90%, p=0.039). However, cell sizes were small for some of these

comparisons and therefore caution should be applied in the interpretation of these results.
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Table 13: The characteristics of patients not re-admitted and re-admitted within one year
of their index rehabilitation admission discharge (N=172)

Not re- Re-admitted

admitted within one

within one year (n=83)
year (n=89) p-
n % n % | value
Age (mean, SD) 455 13.7| 428  14.0| 0.200
Female 31 35 40 48 | 0.075
Male 58 65 43 52 -
Ethnicity - - - - -
White - British/Irish/Other 57 64 41 49 | 0.053
Asian 5 6 * - | 0.814
Black 20 22 31 37 | 0.033
Mixed ethnicity 5 6 & - | 0.814
Other * - * - | 0.594
Marital status - - - - -
Single 80 91 75 90 | 0.917
Divorced/Separated/Widowed 5 6 5 6 | 0.909
Married/Civil partner * - * -1 0.931
Unknown/Missing * - * - -
Primary mental health ICD-10 diagnosist - - - - -
Schizophrenia disorder 69 78 57 69 | 0.190
Schizoaffective disorder 11 12 17 20 | 0.149
Manic episode or bipolar affective disorder & - 7 8| 0.291
Other mental health disorder 5 6 * - | 0.287
Co-morbid mental health diagnosis* - - - - -
Substance misuse disorders 19 21 25 30 | 0.188
Depression and anxiety disorders 5 6 5 6 | 0.909
Disorders of adult personality and behaviour 9 10 6 6 | 0.503
Co-morbid physical health diagnosist - - - - -
Endocrine, nutritional and metabolic diseases 18 20 23 28 | 0.250
Diseases of the nervous system * - 5 6 | 0.409
Diseases of the circulatory system 7 8 14 17 | 0.072
Diseases of the respiratory system * - 6 7 | 0.444
Any other diagnosis 11 12 13 16 | 0.532
Co-morbidity§ 41 46 56 67 | 0.005
Multiple co-morbidity** 25 28 30 36 | 0.258
Location prior to index rehab inpatient admission - - - - -
Other inpatient service 80 90 81 98 | 0.039
Community 9 10 * - -
Died during the study period 10 11 6 7| 0.366
Age at death (mean, SD) 62.7 11.6 67.7 12.5 | 0.428

*Supressed due to small numbers.

TThe ICD-10 mental health diagnosis with a recorded date closest to the index rehabilitation admission start
date (median distance from index start date: 101 days, IQR: 26-211).

FWhether this ICD-10 diagnosis has ever been recorded during the study period (01 January 2009 to 30 April
2020) for this individual, in addition to the ‘Primary mental health ICD-10 diagnosis’.

§Any co-morbidity does not include ‘Any other physical health diagnosis (C00-D89, HO0-H95 & K00-Q99)’ or
ICD-10 codes: RO0-Z99.

**More than one co-morbidity.

145



Table 14 shows the inpatient service use before and after the index rehabilitation admission,
as well as the length of the index admission and the calendar year in which the index
admission started, for both the individuals who were not re-admitted to an inpatient service
within 12 months of their discharge from their index admission and for those who were re-
admitted within 12 months. The proportion of days spent as an inpatient before the index
rehabilitation admission was less for the group who were not re-admitted (mean 34%, SD
30%) than those who were re-admitted (mean 46%, SD 31%), but the evidence for a difference
was weak (t=2.6, df=170, p=0.011). The proportion of time spent as an inpatient after the
index admission was also less for the group who were not re-admitted (mean 3%, SD 8%) than
those who were re-admitted (mean 38%, SD 27%; t=11.7, df=170, p<0.001). Amongst those
who were not re-admitted, 64 (72%) individuals had no further recorded inpatient service use

after their index inpatient rehabilitation admission.
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Table 14: Index rehabilitation admission length and pre- and post-index inpatient service
use of patients not re-admitted and re-admitted within one year of their index admission
discharge (N=172)

Not re-admitted within one Re-admitted within one year
year (n=89) (n=83)
Mean Median Mean Median
(SD) (1QR) (SD) (1QR)
Pre-index admission inpatient 481 356 560 502
days (440) (224 to 570) (351) (349 to 705)
Pre-index admission number 3.4 3 4.1 3
of admissions (2.8) (1to5) (3.2) (2 to 6)
*Pre-index admission record 1581
availability period, in days (176985(; (1048 to (1853%?; (800 to 21148087)
2260)
Proportion of days spent as an 349 259% 46% 35%
inpatient during the pre-index (30%)  (13% to 41%) (31%)  (23% to 70%)
admission period
Index rehabilitation 385 337 321 286
admission length (days) (236) (216 to 492) (205) (153 to 394)
Index rehabilitation
admission start date calendar - - - - - -
year (n, (%))
2010 2011 2012 5(6) 13(15) 11(12)| 17(20) 9(11) 13(16)
2013 2014 2015 15(17)  13(15) 11(12) 8(10) 12 (14) 4 (5)
2016 2017 2018 6(7) 11(12) 4(4)| 12(14) 6 (7) 2(2)
2019 - - 0 (0) - - 0 (0) - -
Post-index admission 62 0 785 574
inpatient days (149) (0 to 20) (663) (261 to 1199)
Post-index admission number 0.7 0 3.1 3
of admissions (1.5) (0Oto 1) (2.5) (1to 4)
tPost-index admission record 1199
availability period, in days (1874143 (890 to 21473486) (2821573 (1414 to
2774)
Proportion of days spent as an 3% 0% 389% 319%
. . . 0 0 (0] (o]
inpatient  during the - post- (8%) (0% to 1%) (27%)  (16% to 55%)
index admission period

*The start date used to calculate the pre-index admission period is the date their first progress note is
recorded or on the start date of their first recorded admission, whichever comes first within the study period

(1 January 2009 to 30 April 2020).

tThe end date used to calculate the post-index admission period is the date records are available up until (30
April 2020) or their date of death if one is recorded.

6.4 Discussion

This study found that admission to a high dependency inpatient rehabilitation unit was
associated with a substantial reduction in subsequent inpatient service use. Inpatient service
use was reduced by around half in the period after the rehabilitation admission compared to
the period before. Over a third of patients had no inpatient service use after their
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rehabilitation admission. Adjusting for potential confounding variables had minimal impact
on this estimate. This finding is also consistent with what was previously found by Bunyan et
al. (150), that inpatient rehabilitation reduces subsequent inpatient service use. However, the
current study strengthens this finding through the inclusion of a larger cohort, longer
exposure periods, and by controlling for potential confounding variables. The finding is of
relevance to patients as it suggests that inpatient rehabilitation is a clinically effective
intervention, facilitating greater stability and less time in hospital, which, although not
examined in this study, is likely to enable a better quality of life (70). This finding also strongly
supports the potential cost-effectiveness of inpatient rehabilitation services. Inpatient service
use is the costliest component of mental health care therefore an intervention which reduces
inpatient service ought to bring economic benefits to the system. However, this crude
inference ignores that the intervention itself is a type of inpatient service and therefore costly
in of itself, especially given the long average length of admission. In depth health economic
analyses which compares the cost of the inpatient rehabilitation admission with the saved
costs through reduced service use, not just inpatient service use, should form part of future

studies on inpatient rehabilitation.

High dependency inpatient rehabilitation services are a common starting point for individuals
accessing the mental health rehabilitation pathway (65). The findings from this study support
the importance of their role in this pathway, providing a fundamental step towards recovery
for many individuals. Most patients are referred because they have had repeated acute
admissions or are stepping down from a forensic inpatient service. The purpose of the
rehabilitation admission is to support people to gain and regain skills to live in more
independent settings. They do this by providing a comprehensive approach to mental health
rehabilitation that involves a full multidisciplinary team (psychiatrists, psychologists,
occupational therapists, nursing staff, and support workers) to assess and address people’s
needs. Specifically, this involves optimisation of people’s medication, addressing physical
health co-morbidities, providing a range of activities, and individual and group-based support
to encourage the development of everyday living skills (such as self-care, shopping, cooking)
and social engagement, supporting people to connect with their communities through
community-based activities (leisure, education, work-related), support to engage with their

family as well as supporting the family to help them understand the person’s mental health
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problems, and addressing practical social needs (such as housing and welfare benefits). The
fact that the majority were discharged to the community and had a substantial reduction in
their subsequent inpatient service use, suggests that inpatient rehabilitation services are

successful in meeting their purpose for most individuals.

Nevertheless, a substantial minority were not discharged but transferred to another inpatient
service. The only difference between those who were and were not discharged found in this
study was their age at the start of the index rehabilitation admission; patients discharged to
the community were older. Age and length of contact with mental health services has
previously been found to be positively correlated amongst users of inpatient rehabilitation
services (70). It is therefore plausible that older patients had achieved a higher level of
stability in their mental health problems through longer contact with services and treatment.
Alternatively, it could be that older patients were more likely to be discharged to more highly
supported accommodation in the community which mitigated the chance of further relapse.
Unfortunately, neither of these hypotheses can be explored within the data available for this

study but testing these hypotheses would be an interesting avenue for further research.

The lack of any other differences between the patients discharged to the community and
those transferred to another inpatient service may in part be due to the small numbers in
some of the comparisons that meant there was inadequate power to detect differences. One
of the assumptions of the x? is that the minimum cell size should not be below five (213) and
this assumption was not met in several comparisons in this study. The comparison of the
mean age of the two groups used a t-test, and although the groups were imbalanced, the

group sizes were not especially small.

There were more differences found between individuals re-admitted within 12 months
following their index rehabilitation admission compared to those not re-admitted within 12
months. Re-admission does not always represent a poor outcome and may be a necessary
stage in an individual’s recovery, but it is likely to be associated with a worsening of mental
health and is usually considered a negative outcome. In this comparison, female patients were
found to be more likely to be re-admitted than male patients. Women experience multiple

inequalities associated with their gender which impact negatively on their mental health
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(214), including social inequalities (e.g. unequal pay), gender expectations (e.g. caring for
others), and increased likelihood of experiencing trauma such as physical and sexual violence
(215). Sexual abuse is associated with a range of lifetime psychiatric diagnoses, though not
schizophrenia (216). It is unclear how prevalent these experiences were among women in this
study or among women using mental health rehabilitation services in general. Further
research that considers the role of gender in mental health rehabilitation is needed to
corroborate whether women do indeed have poorer outcomes after a period of inpatient

rehabilitation than men and to investigate the factors associated with this if so.

Patients who were re-admitted were also more likely to be from a Black or minority ethnic
group. A meta-analysis by Halvorsrud and colleagues investigating pathways to care for
people with psychosis in England found that Black African and Black Caribbean patients were
three times more likely to be detained under the MHA compared to White patients, and were
also less likely to have General Practitioner involvement in their care (217). A further meta-
analysis by Barnett and colleagues using international data and not limited to people with
psychosis, found Black African and Black Caribbean patients were twice as likely to have a
compulsory mental health admission (218). They also found Black African patients were twice
as likely to be re-admitted to hospital. Barnett et al. add that the most common explanations
for these findings reported in their included studies were “increased prevalence of psychosis,
increased perceived risk of violence, increased police contact, absence of or mistrust of
General Practitioners, and ethnic disadvantages” (p.305 (218)) in Black minority ethnic groups
compared to White groups. This inequality affects the pathway to mental healthcare and
therefore the pathway to mental health rehabilitation. People from Black minority ethnic
groups are more likely to access mental healthcare later and via emergency services rather
than via their general practitioner (217), and therefore have a more severe mental health
problem at first presentation and a more traumatic experience of care. This, in combination
with other social and environmental factors such as racism, poverty, and social exclusion,
contributes to poorer mental health outcomes (219), such as re-admission following a mental

health inpatient rehabilitation admission.

Finally, patients who were re-admitted were also more likely to have a co-morbidity. Co-

morbidities are common amongst this patient group (71, 220), and add complexity to their
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treatment and successful recovery. Improving outcomes for people with mental health
problems and other comorbid conditions is widely recognised as an urgent issue and there
are national and international plans to address this by providing greater integration and
collaboration between healthcare systems (221, 222). There needs to be careful
consideration of how these changes are applied to local mental health rehabilitation
pathways and systems. It is therefore encouraging that in England, the NICE guidelines for the
rehabilitation of adults with complex psychosis already emphasise the importance of
integrated care and close liaison with primary care and process for physical health monitoring

(86).

Although this study indicates there is a substantial reduction in inpatient service use after an
inpatient rehabilitation admission, there is considerable variation between individuals and
around half are re-admitted within 12 months of discharge. As well as the differences in
characteristics discussed above, further work is needed to identify whether other variables
(not examined in this study) might predict the risk of relapse and re-admission (e.g. psychiatric
symptoms, social functioning, substance misuse). This would assist in the development of

individualised relapse prevention plans and potentially reductions in re-admission.

6.4.1 Limitations
There are four broad limitations to this study which should be considered when interpreting
the findings. These limitations are described in turn, possible solutions are suggested for each,

and areas for future research are explored.

6.4.1.1 The limitations of CRIS and secondary research

This study used data primarily collected for the purpose of delivering healthcare. The
limitations which commonly apply to secondary research (223) therefore also apply here and
were previously explained in Chapter 3 Section 3.2. Inpatient service use was selected as the
primary outcome for this study as it is clinically relevant but also one which is expected to be
reliably recorded by clinicians, and therefore available in the CRIS database. An inpatient
admission is a significant moment in a person’s healthcare history which may include being
detained under the Mental Health Act 1984. The expectation that inpatient service use would

be reliably recorded was tested by validating a sample of the structured records relating to
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admissions using free text records. The records were sufficiently accurate, but this approach
only involved reviewing free text records recorded on and around the admission dates
recorded in the structured fields. It was not feasible in this study to manually review all free
text records for mention of inpatient admissions. Therefore, this approach could only validate
admissions recorded in the structured fields, it could not identify any admissions that were

missing from the structured records.

In another validation, the free text records were reviewed for individuals who did not have a
recorded admission in the structured records immediately before their index inpatient
rehabilitation admission. In other words, the free text records were reviewed for patients who
appeared to be admitted to their index admission from the community rather than
transferred from another inpatient service. This did reveal a high number of missing
admissions and errors in the dates of admissions in the structured records. Most of the
missing admissions were because the patient had been admitted to a non-CIFT inpatient
service before their index admission. This occurs when the NHS Trust does not have a suitable
bed within their Trust and must refer the individual to an out of area provider. For example,
CIFT do not provide any forensic inpatient services so Camden and Islington residents
requiring a forensic admission must be treated outside the Trust. Considering the mental
health rehabilitation pathway, a forensic admission is much more likely to occur before rather
than after the inpatient rehabilitation admission (70). Therefore, this validation will have
identified most of the forensic admissions for this cohort, but the high rate of missingness in

the structured data fields is still concerning and should be considered in future research.

There is a mechanism for CIFT clinicians to record non-CIFT inpatient admissions, but it is
understandable that these admissions are less likely than CIFT admissions to be recorded in
the structured fields. However, it seems very unlikely that there would be no mention in the
progress notes of a patient’s admission, even if outside of the Trust, because the Trust are
still responsible for finding the appropriate hospital placement for their patient and should
remain involved in the person’s care. These validation exercises suggest that the mining of
free text records in EHR datasets could be used to improve the accuracy of inpatient
admission data. Natural language processing (NLP), a field which crosses linguistics, computer

science and artificial intelligence, has already been applied to CRIS databases to extract
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information not available or not well completed in the structured fields, such as occupation
(118) and medication prescriptions (224). The NIHR Maudsley Biomedical Research Centre
has published a library of all the available NLP applications (225). To date, an NLP application
for inpatient admissions has not been developed. NLP could also be used to investigate other
outcomes. Inpatient service use is an objective outcome and a reliable indicator of successful
progress along the mental health rehabilitation pathway. However, there are other factors
which contribute to quality of life and can measure successful progress, such as meaningful
activity, relationships, and a general sense of purpose. If NLP could reliably capture these
indicators of progress, it would potentially enhance opportunities to investigate the

effectiveness of inpatient rehabilitation and the broader rehabilitation pathway.

Multisite data linkage is also an effective way of improving the utility of EHR databases for
research (226), providing another method to validate data as well as providing new additional
data. The SLaM CRIS database has been linked to the Hospital Episode Statistics (HES)
database (227, 228). The HES database contains information about all NHS mental and
physical health hospital admissions and presentations at Accident and Emergency
departments. The HES database also includes NHS-funded admissions in non-NHS services.
For example, when a suitable local NHS inpatient bed is unavailable the NHS may refer the
patient to an independent sector service. Linking the HES database to the CIFT CRIS database
would facilitate identification of non-CIFT admissions for CIFT patients, and also provide a way

to validate CIFT admissions.

Missing data is often an issue for secondary research. Although there were no missing data
for the reported sociodemographic and clinical characteristics in the current study, there
were missing data for HoONOS scores. The HoNOS, a clinician rated clinical and social
functioning assessment scale, is routinely used within the NHS following clinical assessments.
It is usual practice for a clinical assessment to be carried out at the point of admission and
discharge. Despite this, around half of the cohort did not have a recorded HoNOS assessment
within three months of the start or end date of the index rehabilitation admission. There were
much better completion rates for the first and last recorded HoNOS assessments, but this was

to be expected as there was far less restriction of when these assessments could be recorded.
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Historically, there was little incentive for clinical staff to collect and record routine outcome
assessments and so it was often disregarded by staff (229). This changed in 2012 when the
Department of Health and Social Care introduced payment by results in the NHS, a new
system for funding healthcare services based on routine assessment data (230). Although this
has never been implemented in mental health services, there was a great deal of support and
encouragement that staff complete HoONOS ratings at least annually for all patients. However,
there has been criticism of the HONOS as to whether it is a reliable outcome measure for use
in mental health services (231) and so its utility in research may be limited. Furthermore,
there may be specific context biases which make it inappropriate to compare HoNOS
assessments completed in different settings and contexts. Luo and colleagues (232) analysed
HoNOS assessments for patients which had been completed at inpatient discharge and then
soon afterwards at community intake. Although there was only a median of four days
between the two assessments, the overall HONOS score increased by a mean of 4.11 points
(SD 6.97), indicating a considerable worsening of health problems over a short period. The
change in the score was found not to be affected by the experience or professional
background of the assessor and appeared not to be due to a sudden change in the patient’s
health. Instead, the change in scores appeared to be due to the differing context between the
two assessments. Whilst HONOS scores are useful to analyse, they should be interpreted with

caution.

6.4.1.2 Selection of confounders

The primary analysis included an unadjusted and two adjusted regression models. The
selection of potential confounders for the adjusted model may have under- or over-adjusted
the effect estimate. Only three of the 12 HoNOS items were adjusted for, they were: 6.
hallucinations and delusions, 9. relationship problems, and 10. daily living skills. The rational
for this was to select the HONOS items which are most relevant to individuals with complex
psychosis and the areas which rehabilitation services aim to improve. This rational was
partially supported by these items scoring higher (i.e. more severe) than other items on the
scale. However, there are other relevant items on the HoNOS for this patient group. The most
relevant perhaps is item 4. cognitive impairment as it is a recognised difficulty for this group

and may affect the effectiveness of rehabilitation. Therefore, there is also rational for
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including this, and potentially other HONOS items, as confounders. The impact of including
and excluding HONOS items as confounders though is limited given the degree of missing data
for these variables and the other issues regarding the HONOS measure as described in the

previous section (6.4.1.1)

Conversely, treating the length of the rehabilitation admission as a potential confounder may
have contributed to over-adjustment. As explained previously (Section 6.2.5), this variable
was selected as a measure of the ‘dose’ of rehabilitation received, and therefore may
confound the relationship between the exposure (inpatient rehabilitation admission) and
outcome (post-rehabilitation inpatient service use). However, because this variable does
measure the amount of treatment received, it may also explain some of the causal effect the
treatment has on the outcome and is therefore an unsuitable confounder. It is unlikely though
that excluding the length of the rehabilitation admission as a confounder in the adjusted
models would have any considerable effect on the effect estimate given the relevant small
different in effect estimates between the unadjusted model and the adjusted model without

the HONOS items.

6.4.1.3 The generalisability of findings

The lack of generalisability of these findings should also be considered as this study used data
from a single inner-city London NHS Trust. However, the findings are consistent with the
results from similar studies using different data sources (146, 147, 150, 171) and demonstrate
the use of de-identified EHR databases in the evaluation of inpatient rehabilitation services.
Nevertheless, replicating this study in other CRIS sites in England would add to the credibility
and generalisability of the findings. There are several potential sites where such a replication
study could be conducted. In addition to CIFT and SLaM, there are 12 other NHS Trusts where
CRIS has been deployed (233), with catchment areas that are less urban than CIFT and located

outside of London.

6.4.1.4 The lack of a comparison group

Like other studies investigating inpatient rehabilitation and inpatient service use (234), this

study is observational in its design and does not include a control comparison group but
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instead uses a pre-post comparison. The capacity to infer causality from such a study design
is limited because they are affected by ‘maturation’ and ‘regression to the mean’ (235).
Applied to the current study, this means that the reduced inpatient service use observed after
admission to a mental health inpatient rehabilitation unit compared to before the admission
could be due to individuals requiring less inpatient service use over time regardless of the
intervention (maturation), and this effect being stronger for individuals who previously had a
higher level of inpatient service use (regression to the mean). It seems unlikely that the
magnitude of the difference in inpatient service use before and after a rehabilitation
admission seen in this study can be entirely explained by these factors, and that it is
reasonable to assume the intervention has had some effect in reducing inpatient service use.
However, a study with a comparison group would help disentangle these factors and allow
for greater confidence in the causal relationship between an inpatient rehabilitation

admission and reduced inpatient service use.

The gold standard design for a study testing an intervention is a randomised controlled trial
(RCT), but RCTs are not appropriate for many interventions and inappropriate for the current
scenario. There are clear clinical indications for a referral to an inpatient rehabilitation service:
a complex longer term mental health problem (usually a diagnosis of schizophrenia or
schizoaffective disorder) which is treatment resistant (i.e. the person’s symptoms have not
responded to first-line medications) and recurrent mental health hospital admissions due to
the severity of their mental health needs (86). It would be unethical to randomise an
individual with such a presentation to interventions where there is no equipoise between the
interventions on the expected outcomes. Studies using alternative methods of comparison to
identify a valid control group, such as propensity score matching (236), may provide a viable

alternative approach.

6.5 Summary

The study reported in this Chapter adds to the existing evidence that inpatient service use is
reduced after an inpatient rehabilitation admission and demonstrates the utility of using de-
identified electronic health records, such as CRIS, to evaluate inpatient rehabilitation services.
Studies using large databases like CRIS usually have large cohort sizes, but this study shows

that smaller cohorts can also be examined using CRIS. This study also demonstrates that with
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smaller cohorts it is feasible to conduct validation checks which can improve the accuracy and
reliability of the data. Replicating the study at other CRIS sites would improve the
generalisability of the current findings, and further developments in NLP and database

linkages would improve both the availability and reliability of data.

The current evidence on mental health inpatient rehabilitation units and their effect on
inpatient service use, including the current study, is exclusively drawn from research with a
single group study design. This limits the degree to which causality can be inferred. Traditional
approaches to address this, such as RCTs, are not appropriate in this field of research for the
reasons previously described (Section 6.4.1.4), but other approaches which aim to mimic RCTs
using observational data, such as propensity score matching methods, may provide a viable

alternative.
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7 Chapter 7: Using propensity score matching to identify a valid

comparison group for a mental health inpatient rehabilitation group

7.1 Introduction

Inference of causality is limited in study designs with a single group (235). A study design with
at least two groups allows for the comparison between groups and infer that any difference
identified is related to the group to which the individual belongs. This holds true as long as
anything which confounds the relationship between group membership and the outcome has
been accounted for. In other words, if there is something which affects both group
membership and outcome, otherwise known as a confounding variable, then it may be that
it is this variable, or variables, that is causing the effect on the outcome rather than group

membership (or it could be a combination of both).

Confounding often occurs in observational studies where groups are compared. This is
because there are usually systematic reasons why someone belongs to one group and not
another. For example, someone is more likely to receive treatment if their clinical
presentation indicates they would benefit from treatment, or if the individual seeks out
treatment. Such examples result in selection bias and make any comparison between the
groups inappropriate, or at least limited, because the individuals differ between groups on
factors other than their group membership (and it may be that these other factors explain
any difference in the outcome between the groups rather than the group membership itself).
There are statistical techniques which can control for confounding but only for variables

which are known or suspected to be confounding.

Randomised controlled trials (RCTs) are considered the gold standard in study design for
inferring causality because they address the issues of confounding and selection bias (237).
By randomly allocating individuals to groups, confounding variables should be equally
distributed between the groups. Importantly, this includes variables which are unknown to
be confounding as well as any known or suspected confounding variables. Therefore, any
difference found on the outcome can be attributed to the group membership as the groups
should overall be the same or very similar on all the other variables. This equal distribution
by randomisation is more effective the larger the groups are. This is because by chance,
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randomisation may create groups which are not equally distributed but the likelihood of this
is reduced with larger groups. Researchers can check the effectiveness of randomisation on
equal distribution by measuring variables at baseline after group allocation and before
individuals in the intervention group receive the study intervention. However, this only works

for the measured variables and not for any unmeasured or unknown confounding variables.

Although they are widely considered the gold standard, RCTs are not always appropriate. For
example, it would be unethical to randomly allocate individuals to receive an intervention
known to be harmful (e.g. cigarette smoking). Another disadvantage to RCTs is that because
they are typically very carefully controlled trials, they may not generalise to real world settings
and therefore lack ecological validity. Naturalistic observational studies do, in theory, address
both these issues. Individuals are not allocated to groups so there are no ethical issues around
the study causing any additional harm (or providing a treatment which is suspected to be less
effective than another). Also, naturalistic observational studies do not involve any
manipulations or additions to the experiences or interventions of the study participants and

thus ecological validity is ensured.

As found in my systematic review reported in Chapter 5, there are a lack of RCTs investigating
the effectiveness of mental health rehabilitation services (234). This is unsurprising because
as these services are considered the appropriate intervention for people with severe and
complex mental health problems, it would therefore be unethical to withhold access through
randomisation to a control group. The observational studies which do exist indicate there is a
reduction in inpatient service use after being admitted to an inpatient mental health
rehabilitation unit (Blow, 2000 #104; Nordentoft, 2012 #106; Bunyan, 2016 #48; Killaspy, 2016
#50; Awara, 2017 #105). This finding was supported by my CIFT CRIS study reported in Chapter
6 which compared inpatient service use before and after admission to an inpatient
rehabilitation unit. However, neither this study nor the studies included in my systematic
review included valid comparison groups. The degree to which causality can be inferred from
these results is therefore limited i.e. that the reduction in inpatient service use was due to
the admission to the rehabilitation unit. It may have been the case that these individuals
would have required less inpatient service use over time regardless of whether they were

admitted to an inpatient rehabilitation unit or not (235). There is however an approach to
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study design that can mimic the advantages of an RCT and potentially produce valid

comparison groups using observational data: propensity score matching.

Propensity score matching was first introduced in 1983 by Rosenbaum and Rubin (238), and
has since has been used extensively to infer causality from observational data (239-242). The
propensity score estimates the probability that an individual in a population is ‘allocated’ to
the treatment group using measures that have been observed before the individual receives
the treatment of interest. The variables used to calculate the propensity score are called

covariates.

Once the groups are matched, the ‘missing outcome’ for each individual can be estimated.
The missing outcome for individuals who received the treatment is an estimate of their
outcome value assuming they did not receive the treatment, and vice-versa for individuals
who did not receive treatment. The missing outcome is often termed ‘the potential outcome’
or ‘counterfactual’, and this approach to analysis is known as the potential outcome approach
or the Roy-Rubin model (243, 244). Therefore, each individual has two potential outcomes:
the outcome if they did receive treatment and the outcome if they did not receive treatment.
The problem when it comes to evaluating the treatment is that only one of the potential
outcomes is observed. Propensity score matching attempts to resolve this problem by
estimating the individual’s unobserved potential outcome using the observed potential
outcome of that individual’s ‘match(es)’ (an individual can have more than one match, as

described below in Section 7.2.2).

The estimated unobserved values are then used to estimate either the average treatment
effect (ATE) or the average treatment effect on the treated (ATET). The ATE model estimates
the effect by calculating the difference in the outcome between the treatment and control
groups, using the observed and estimated unobserved outcomes of both treatment and
control cases. The ATET model estimates the effect by calculating the difference between the

observed and estimated unobserved outcomes of treatment cases only.

A fundamental assumption of the propensity score is that group assignment is “strongly

ignorable” given the covariates (238). There are two conditions to this assumption. Treatment
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assignment is independent of the potential outcomes given the covariates, and there is a non-
zero chance for each case to be assigned to either group (236). | have already described what
is meant by ‘potential outcomes’, | will now briefly describe what is meant by ‘non-zero

chance of assignment to either group’.

The estimated propensity score is usually calculated as a number between one and zero, with
scores closer to one representing a greater likelihood of receiving the treatment. If, for any
case, their true propensity score is zero or a negative number for either group (i.e. an
individual has no chance or a negative chance of receiving a treatment), then this is a violation
of the strongly ignorable group assignment assumption and propensity score matching would
be inappropriate. For example, a person over 18-years-old has zero chance of participating in

a youth programme designed exclusively for people under 18.

In this Chapter, | report a study in which the viability of using propensity score matching to
match a group of individuals with an inpatient rehabilitation admission (the treatment group)
with a group who have not had an inpatient rehabilitation admission (the control group), was
explored. Propensity score matching involves several decisions and studies using this method
are often poorly reported, even in highly regarded journals (241). Therefore, before | report
the Methods, Results, and Discussion of this study, | describe how propensity score matching

ought to be implemented.

Propensity scores can be used to match individuals in studies with more than two groups, but
this does add complexity, making the outputs difficult to interpret, and is rarely done. | will
therefore continue with the assumption that propensity score matching is being used to
match two groups, as is the case in the study | report in this Chapter, and these groups will be

referred to as the treatment group and the control group.

7.2 Propensity score matching: Implementation

There are three main stages to the implementation of propensity score matching, they are:
(1) estimating the propensity score; (2) matching individuals from opposite groups on the
propensity score; and (3) reviewing the adequacy of the specified propensity score matching

model in balancing covariates between the matched groups and where appropriate, refining
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the model to improve the balance. Of note, propensity scores can be used for more than just
matching. They can also be used to adjust a regression model, stratify a sample, or to apply
weighting to a sample (236). As | am using propensity scores for matching, this is what | focus

on here.

7.2.1 Estimating the propensity score

The first step in estimating the propensity score is to select the variables which are to be used
in its estimation i.e. the covariates. The aim with the propensity score is to construct a single
variable which best estimates the probability an individual will be allocated to the treatment
group using the available covariates. Therefore, the selection of covariates should be based
on the theoretical, empirical, and experiential knowledge of the researcher(s) in what
contributes to the group allocation. Also, the covariates should have been collected at
baseline or remain unchanged throughout the study period (e.g. date of birth) and they

should not be affected by the treatment (236).

There is some contention in the literature as to what degree comprehensiveness over
parsimony should be taken when selecting covariates (245), but generally, if the variable has
any predictive value of group allocation whatsoever, then it should be included as a covariate
(246). However, a covariate must not perfectly predict group allocation (e.g. a binary variable
which is zero for all individuals who received the treatment and is one for all individuals who
did not receive the treatment), because if it does then individuals cannot be matched with

individuals from the opposite group on this covariate.

Also, missingness should be considered as the methods used to calculate the propensity score
apply listwise deletion, meaning that a propensity score will not be generated for an individual
with missing data for any of the covariates (246). The selection of covariates is clearly critical
to the viability of the propensity score matching analysis. Therefore, the data source and the

availability of information which predicts group allocation is fundamental to this method.

Once the covariates have been selected, the next step is to decide which model to use to
estimate the propensity score. When the grouping variable is binary (e.g. individuals are

admitted to an inpatient rehabilitation service or they are not), the propensity score can be
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estimated using a logit or probit model, where the selected covariates are treated as the
independent variables and the grouping variable is treated as the dependent variable. The
logit and probit model yield similar results (245) but the logit model tends to be the most
commonly used model and is the default method for calculating propensity scores in popular
statistical programmes (e.g. the ‘teffects psmatch’ command in Stata (247)). The decision on
which model to use becomes more important where the grouping variable has three or more
levels (245), but as explained previously (Section 7.1), | focus here on propensity score

matching where there are only two groups.

7.2.2 Matching on the propensity score

Once the propensity score is estimated, it can be used to match cases from opposite groups.
There are a number of options to consider for the matching algorithm, the first is whether to
match individuals from the opposite group using ‘nearest neighbour’ matching (otherwise
known as ‘greedy’ matching) or ‘optimal’ matching. Nearest neighbour matching matches
each individual in turn with the individual in the opposite group who has the closest
propensity score. Optimal matching considers the whole sample when matching and is based

on minimising the summed difference in propensity scores between all matches (248).

Matching can be done with or without replacement. With replacement allows each individual
to be matched with an individual from the opposite group more than once, whereas without
replacement only allows each individual to be matched once. Deciding on with or without
replacement is a trade-off between bias and variance (249). With replacement provides
better matches (reduced bias) because one individual with a propensity score closest to the
propensity score of several in the opposite group can be matched more than once, and those
several individuals from the opposite group are not matched to individuals with a more
distant propensity score. Furthermore, if the groups are uneven, it will not be possible to
match all the cases without replacement as the cases from the smaller group will all be
matched before all the cases from the larger group can be matched, and once matched they
cannot be matched again. This results in what Rosenbaum and Rubin described as “bias due
to incomplete matching” (p. 103 (250)). The re-use of information in matching with
replacement is accounted for using weighting when estimating standard errors. Therefore, it

is not as if new individuals are added to the sample when information is re-used and the
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independence assumption (that data from one individual is independent and not affected by
data from another individual), which is critical to most statistical tests, is not violated.
However, because with replacement uses less distinct individuals and smaller samples, the

amount of variance is increased.

It should also be considered that the order in which cases are matched does not matter with
nearest neighbour matching with replacement but it does matter with nearest neighbour
matching without replacement. For example, consider the scenario where there are five
treatment cases with propensity scores 0.9, 0.8, 0.7, 0.7 and 0.5, and five control cases with
propensity scores 0.8, 0.6, 0.5, 0.4, 0.3 (as a reminder, a propensity score can be anything
between 0 and 1, where scores closer to 1 indicate greater probability of being assigned to
the treatment group). Using nearest neighbour matching without replacement, if the
treatment case with propensity score 0.9 is matched first it will match to the control case with
a propensity score of 0.8, but if the treatment case with a propensity score of 0.8 was matched
first then this case instead would match to the control case with a propensity score of 0.8.
However, if we instead used nearest neighbour matching with replacement the order of
matching would not matter and the treatment cases with propensity scores of 0.9 and 0.8
would both match to the control case with a propensity score of 0.8 regardless of the order

in which they were matched.

Another option for the matching algorithm which also serves as a trade-off between bias and
variance is deciding on the number of individuals to match each individual to. Using more
than one individual from the opposite group provides a more accurate estimate of their
counterfactual outcome, and because it uses more information it reduces the amount of
variance. However, the next match is always going to be further away on the propensity score
than the last match. Therefore, increasing the number of matches for each individual

increases the average distance in the propensity score between matches and increases bias.

The increase in bias can be limited by setting a maximum distance between matches. This is
often referred to as the caliper width. It is usually measured in terms of the standard deviation
of the propensity score for the full sample, using the logit scale. Although Austin posited a

caliper width of between 0.20 and 0.55 should sufficiently remove selection bias, they
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concluded there was not a universal caliper width which should be used (236). The width of
the caliper is again a trade-off between bias and variance: bias can be reduced by only having
matches which are very similar but this decreases the number of matches and therefore
increases variance (a narrow caliper width), or the researcher can allow for some selection

bias by allowing for more distant matches and a larger sample (a wide caliper width) (236).

7.2.3 Reviewing the adequacy of the propensity score matching model

After individuals have been matched on the propensity score to individuals in the opposite
group, the model should be reviewed and modified if appropriate. The review and subsequent
modifications should not be guided by the coefficient which estimates the effect of treatment
on the outcome, as modification of the matching model should not be part of an attempt to
obtain the desired result. Instead, the model should be reviewed by comparing the
distribution and overlap of the propensity score between groups before and after matching;
comparing the differences between groups on each covariate before and after matching; and
if matching has been carried out with replacement, then the number of times each individual

has been matched should also be considered.

The degree to which the propensity score overlaps between groups indicates the degree of
similarity between groups and how matchable they are, so this should be reviewed before
and after matching. Greater overlap will result in better matches i.e. less difference between
matches on the propensity score. Also, a wider distribution in the propensity score in both
groups will mean there are fewer difficult to match cases and less over reliance on matching

the same case multiple times when matching with replacement.

The distribution and overlap of the propensity score provide a useful indication to how
matchable the groups are and whether the assumption that group assignment is “strongly
ignorable” given the covariates (238) is met. However, further information on the adequacy
of the model can be gleaned by comparing the differences of each covariate used to calculate
the propensity score. Again, this should be reviewed before and after matching. A reduced
difference on the covariate after matching shows that matching has made the two groups

more similar on this covariate.
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Usually in statistics, differences between groups are examined by significance tests, but for
this purpose, they are not appropriate for two reasons. First, significance tests are
confounded by sample size and matched groups are invariably smaller than the original
unmatched groups; lack of a significant difference after matching where there was a
difference before matching could be due to the reduced sample size rather than a reduced
difference. Second, significance tests make an inference as to the probability the observed
difference found in the sample would also be found in the population the sample is from.
However, the balance of covariates is specific to the sample and therefore reference to the
population level is not appropriate (236, 251). Instead, differences in covariates before and
after matching should be reviewed by observing the standardised differences between
groups, which compares means between groups in terms of the pooled standard deviation
(236). There is not a consistent threshold by which a standardised difference of a covariate is
acceptable but Austin (236) recommends a difference of no more than 0.1 for each covariate.
Standardised differences before and after matching on propensity scores are often reported
graphically using Love plots (251, 252), so called after the researcher who first appeared to
report standardised differences this way (253, 254). Significance tests are still useful to
indicate where there may be differences between groups, and so can be used to indicate
differences in the original dataset but should not be used when reviewing the balancing of

covariates after matching.

Finally, if with replacement has been used, then the number of repeat matches should also
be reviewed. Although the re-use of individual data is accounted for by weighting, this review
provides another check on how matchable the two groups are. A high number of repeat
matches for a few cases indicates a lack of overlap between the two groups on the propensity
score before matching and an over reliance on these few cases during the matching process.
An over reliance on a few cases is likely to result in a large amount of variance in the effect

estimate.

Rosenbaum and Rubin (255), and subsequently elaborated on by Austin (236), explained that
the propensity score matching method should be an iterative process. If the groups are
imbalanced after a round of matching, the model should be modified by adding covariates if

additional covariates are available, adding interaction terms between covariates, and/or
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adding non-linear terms to continuous covariates. When there are apparently no further
modifications which can improve the propensity score matching model, and the final model
is arrived at, the coefficient estimating the effect of treatment on outcome can be

interpreted.

7.3 Aims and objectives

The aim of this study is to explore the viability of using propensity score matching methods
to match a group of individuals who have had an inpatient rehabilitation admission with a
group of individuals who have not had an inpatient rehabilitation admission, using the CIFT
CRIS database. If propensity score matching is a viable method, then the matched groups can
be used to estimate the effect of an inpatient rehabilitation admission on subsequent

inpatient service use. The objectives of this study are to:

I.  Usethe cohort previously reported on in Chapter 6 as the treatment group, i.e. a group
of individuals with an inpatient rehabilitation admission of at least three months
II.  Use the CIFT CRIS database to identify a control group
lll.  Use the available data on treatment cases and control cases to estimate the
propensity score for each case
IV.  Match treatment cases with controls on the propensity score, creating matched
treatment and control groups
V.  Review the propensity score matching model and modify it where appropriate
VI.  If the propensity score matching model has adequately matched the treatment and
control group, use the matched groups to estimate the effect of an inpatient

rehabilitation admission on inpatient service use

7.4 Methods

7.4.1 Design and cohort

This study estimates the effect of an inpatient rehabilitation admission on subsequent
inpatient service use by matching patients who have had an inpatient rehabilitation admission
(treatment group) with patients who have not had an inpatient rehabilitation admission
(control group) using propensity score matching. The data source was the CIFT CRIS database
which contains de-identified electronic health records pertaining to individuals using
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statutory NHS mental health services in the London boroughs of Camden and Islington.
Development of CRIS and its deployment at CIFT was described in Chapter 3. The
sociodemographic and mental health morbidity of both Camden and Islington was described
in Chapter 2 Section 2.9. The local mental health rehabilitation pathway, including the
inpatient rehabilitation units available in Camden and Islington, was described in Chapter 2

Section 2.10.

The process of identifying the inpatient rehabilitation group, from herein referred to as the
treatment group comprised of treatment cases, was described in Chapter 6. In brief, a
treatment case is any individual with an inpatient rehabilitation admission of at least 84 days
and with at least 365 days of records available before and after their rehabilitation admission.
The same data extracted for treatment cases were extracted for the control group, including
sociodemographic variables (age, gender, ethnicity, and marital status), ICD-10 diagnoses,
Health of the Nation Outcome Scale (HoNOS (207)) assessments, and inpatient service use.

The control group was comprised of any individual:

I.  With records on the CIFT CRIS database

II.  Notincluded in the treatment group

lll.  Aged between 18-and-65-years-of-age at the start of their records (anyone with a
missing date of birth was excluded)

IV.  Had at least four inpatient admissions recorded (see below for an explanation as to
why this was required for controls)

V. Had a recorded diagnosis of schizophrenia (ICD-10 code F20 to F24 or F26 to F29),
schizoaffective disorder (F25), or bipolar affective disorder (F31). This diagnosis
criterion was added because for 94% of the treatment group, the primary diagnosis at
the start of the inpatient rehabilitation admission was schizophrenia, schizoaffective

disorder, or bipolar affective disorder (see Section 6.3.1)

The baseline for treatment cases was the start date of their index inpatient rehabilitation
admission. The mean number of inpatient admissions for treatment cases before they
received treatment (i.e. an inpatient rehabilitation admission of at least 84 days) was 3.8 (see

Section 6.3.4). It was therefore decided that for the control group, the baseline was the start
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date of their fifth recorded inpatient admission. Treatment cases had at least 365 days of
records available before and after their baseline admission. Therefore, it was specified that
control cases must also have at least 365 days of records available before and after their

baseline admission.

7.4.2 Selection of covariates

The following variables were selected as covariates to estimate the propensity score:

- Gender (binary)

- Age at baseline (continuous, rounded to the nearest year)

- Ethnicity (binary: 0 = White, 1 = non-White)

- Marital status (binary: 0 = married or previously married, 1 = never married)

- A series of binary variables indicating whether the ICD-10 mental health diagnosis
recorded closest to baseline was:

o Schizophrenia disorder (ICD-10 code: F20 to F24 or F26 to F29)

o Schizoaffective disorder (F25)

o Manic episode (F30) or bipolar affective disorder (F31)
(‘Other mental health disorder’ was omitted to avoid multi-collinearity when creating
a series of binary variables from a categorical variable, colloquially referred to as the
‘dummy variable trap’)

- The calendar year of the baseline date (continuous)

- Three items from the first recorded HoNOS assessment (continuous, each item could
score: 0, 1, 2, 3, or 4, with 0 indicating there is no problem in this area affecting health
or functioning and 4 indicating a very severe problem):

o Item 6. Hallucinations & delusions
o Item 9. Relationship problems
o Item 10. Daily living skills

- The average number of inpatient days per-year pre-baseline (continuous)

7.4.3 Statistical methods
Data management and analysis were carried out using Stata 16.0 (211). The Stata command

‘teffects psmatch’ was used to fit the propensity score matching model using a logistic
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regression model. The matched groups were used to estimate the average treatment effect
on the treated (ATET) i.e. the effect of an inpatient rehabilitation admission on subsequent
inpatient service use. The outcome was calculated as the number of inpatient days per year
recorded after their baseline admission. The nearest neighbour match option was added with
the minimum number of matches per case set to three and a maximum distance between
potential neighbours specified as 0.2 of the pooled standard deviation of the logit of the

propensity score (i.e., the caliper width). Matching was carried out with replacement.

Before interpreting the ATET estimate, the specification of the propensity score matching
model was reviewed and modified if indicated. To review the matching model, the descriptive
results of covariates before and after matching were reviewed using frequencies and
percentages for categorical variables and means and standard deviations for continuous
variables. Differences in covariates between the treatment and control group before
matching were analysed using chi-squared tests and student’s t-tests for categorical and
continuous covariates, respectively. The distribution of the propensity score and the degree
this overlapped between groups before and after matching was reviewed using box plots. The
balance of covariates before and after matching was reviewed using standardised differences
(236). A standardised difference of more than 0.1 after matching was regarded as a
meaningful difference i.e. the groups were not sufficiently matched on this covariate. To
facilitate the review of standardised differences, they were reported graphically using a Love

plot.

Finally, as matching was carried out with replacement, the total number of times each case
was matched was reported using descriptive statistics. All this information was used to inform
whether the model could be improved by one or more of the following modifications: adding
an interaction term between covariates; and/or adding quadratic terms to continuous
covariates. All the available covariates were used in the first model so adding further

covariates to the model was not an option.

7.4.4 Ethics
This study was granted the necessary ethical approvals. Further details are provided in

Chapter 3 Section 3.11.
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7.5 Results

7.5.1 Sociodemographic and clinical characteristics of the treatment and control group
before matching

Table 15
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Table 15 shows the sociodemographic and clinical characteristics of the treatment and control
groups before matching. There were 172 individuals in the treatment group and 817 in the
control group. There were several differences between the two groups. Patients in the
treatment group were slightly older (mean 44.2, SD 13.8 vs mean 41.8, SD 12.7; p=0.024),
more likely to be White (n=98, 57% vs n=301, 38%; p<0.001), and more likely to have a
diagnosis of schizophrenia disorder (n=127, 74% vs n=395, 55%; p<0.001). Around three-fifths
of both the treatment (n=101, 59%) and control group (n=497, 61%) were male, and a similar
proportion had a co-morbid condition (treatment group: n=97, 56%; control group: n=95,
57%). The vast majority in both groups had never been married, but more so in the treatment

group (n=155, 91% vs n=665, 82%; p=0.004).
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Table 15: Sociodemographic and clinical characteristics of the treatment and control before

matching (N=989)

Treatment group

Control group

(n=172) (n=817) p-
n % n % | value
Age at baseline (mean, SD) 44.2 13.8 41.8 12.7 | 0.024
Male 101 59 497 61| 0.607
Ethnicity - - - - -
White (British, Irish, Other) 98 57 301 38 | <0.001
Non-White (Asian, Black, Mixed, Other) 74 43 489 62 -
Marital status - - - - -
Married or previously married 16 9 150 18 | 0.004
Never married 155 91 665 82 -
Primary mental health ICD-10 diagnosis* - - - - -
Schizophrenia disorder (F20-F24 & F26-F29) 127 74 457 56 | <0.001
Schizoaffective disorder (F25) 25 15 84 10 | 0.105
m:::sef?;;(;?e (F30) or bipolar affective 11 6 163 20 | <0.001
Other mental health disorder 9 5 113 14 | 0.002
Co-morbid mental health diagnosist - - - - -
Substance misuse disorders (F10-F19) 42 26 233 29 | 0.275
Depression and anxiety disorders (F32-F48) 10 6 74 9| 0.165
Disorders of adult personality and
behaviour (F60-F69) 15 9 1 9| 0990
Co-morbid physical health diagnosis+ = - - - -
Endocrine, nutritional and metabolic
diseases (E00-E90) 41 24 173 21| 0.441
Diseases of the nervous system (G00-G99) 8 5 39 5| 0.945
Diseases of the circulatory system (100-199) 21 12 98 12 | 0.937
Diseases of the respiratory system (J00-J99) 10 6 83 10 | 0.076
Any other diagnosis (C00-D89, H00-H95 &
K00-Q99) 24 14 145 18 | 0.230
Any co-morbidity# 97 56 509 63| 0.148
Multiple co-morbidity§ 53 31 247 30| 0.880

*The ICD-10 mental health diagnosis with a recorded date closest to the baseline date (median distance from
baseline date before matching: 1 day, interquartile range (IQR): 0 to 43; and after matching: 2 days, IQR: 0 to

45).

tWhether this ICD-10 diagnosis had ever been recorded during the study period (1%t January 2009 to 30t April
2020) for this individual, in addition to the ‘Primary mental health ICD-10 diagnosis’.
FAny co-morbidity does not include ‘Any other physical health diagnosis (C00-D89, HO0-H95 & K00-Q99)’ or

ICD-10 codes: RO0-Z99.
§More than one co-morbidity.
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7.5.2 HoNOS item scores for the treatment and control group before matching

Table 16 shows the HONOS item scores for the treatment and control groups before matching.
Three of these HONOS items were selected as covariates. The proportion of individuals who
scored three (severe problem) or four (very severe problem) on the first covariate, item 6.
hallucinations and delusions, were similar between groups (treatment group: n=53, 37%;
control group: n=281, 38%). The proportions were also similar between groups for the second
covariate, item 9. relationship problems, (treatment group: n=52, 31%; control group: n=214,
38%). There were differences however for the third HONOS item selected as a covariate, item

10. daily living skills (treatment group: n=48, 30%; control group: n=130, 18%).
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Table 16: HONOS item scores for the treatment and control group before matching (N=989)

Item Treatment Score (n (%*))

group

g'mi:cfl) > 0 1 2 3 a4 IR

group

(n=817)
1. Aggression Treatment | 79(47) 25(15) 41(25) 14 (8) 8 (5) 5(3)
and overactivity  Control 303 (41) 140(19) 132(18) 124(17) 48 (6) 70 (9)

Treatment | 141 (85) 13 (8) 6 (4) 5(3) 0 (0) 7 (4)
2. Self-harm

Control 617 (83) 44 (6) 42 (6) 30 (4) 10 (1) 74 (9)
3. Problem drink- Treatment | 104 (62) 18(11) 21(13) 19(11) 6 (4) 4(2)
ing and drugs Control 446 (60) 63(8) 83(11) 113(15) 4(1) 73 (9)
4. Cognitive Treatment 87 (52) 42(25) 22(13) 10 (6) 5(3) 6 (3)
impairment Control 457 (61) 111 (15) 100 (13) 70 (9) 9(1) 70 (9)
5. Physical Treatment | 106 (64) 21(13) 23 (14) 13 (8) 3(2) 6 (3)
impairment Control 531(71) 84(11) 78(10) 46 (6) 5(1) 73 (9)
6. Hallucinations Treatment | 47(28) 18(11) 40(24) 44(26) 19(11) 4(2)
and delusions Control 252 (34) 72(10) 142(19) 195(26) 86(12) 70 (9)
7. Depressed Treatment 94 (56) 43(26) 19(11) 8 (5) 4(2) 4(2)
mood Control 313 (42) 178(24) 155(21) 83(11) 19 (3) 69 (8)
8. Other mental Treatment 76 (47) 16(10) 33(20) 28(17) 10 (6) 9(5)
health problem  Control 210(31) 84(12) 161(24) 186 (27) 43(6) 133 (16)
9. Relationship Treatment 48 (29) 26(15) 42(25) 34(20) 18(11) 4(2)
problems Control 245 (33) 116 (15) 175(23) 166 (22) 48 (6) 67 (8)
10. Daily living Treatment 36(21) 24(14) 60(36) 44(26) 4(2) 4(2)
skills Control 315(42) 128(17) 160(21) 120 (16) 23 (3) 71 (9)
11. Living Treatment 85(51) 22(13) 31(18) 18(11) 12 (7) 4(2)
conditions Control 414 (56) 102 (14) 97(13) 88(12) 42 (6) 74 (9)
12. Occupation/  Treatment 77 (46) 34(20) 26(15) 24(14) 7 (4) 4(2)
activities Control 325(44) 114 (15) 142 (19) 124(17) 37 (5) 75 (9)
Total stand- Treatment 27.5 14.6 - - - 4(2)
ardised scoret
(mean, SD) Control 27.7 15.2 - - - 67 (8)

*Score percentages are calculated using the total number of patients with complete data for the
corresponding item. Missing percentages are calculated using the total number of patients in the cohort.

TTotal score is out of 100 and standardised so that assessments with 1, 2, or 3 missing items are comparable.
HoNOS assessments with more than 3 items missing are treated as missing for total standardised score.

175



Table 17 shows the length of the baseline inpatient admission in days, the number of days per
year before and after the baseline admission, and the calendar year when the baseline
admission started, before matching. Although the pre-baseline period of records was similar
for both the treatment and control group (treatment group: mean 4.4 years, SD 2.2; control
group: mean 4.2 years, SD 2.4), the number of inpatient days pre-baseline was much higher
in the treatment group (treatment group: mean 519, SD 400; control group: mean 136, SD
168). This is unsurprising given that individuals who have had an inpatient rehabilitation
admission have complex mental health problems and are therefore more likely than
individuals who have not had a rehabilitation admission to have more and longer admissions.
Likewise, although the post-baseline admission period was similar between groups
(treatment group: mean 5.2 years, SD 2.4; control group: mean 5.4 years, SD 2.7), the
inpatient days post-baseline was much higher in the treatment group (treatment group: mean
411, SD 595; control group: mean 184, SD 297). However, post-baseline, 64 (37%) patients in

the treatment group had zero inpatient days compared to 198 (24%) in the control group.
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Table 17: Baseline admission length and pre- and post-baseline admission inpatient service

use before matching (N=989)

Treatment group (n=172)

Control group (n=817)

Mean Median Mean Median
(SD) (1QR) (SD) (1QR)
Pre-baseline admission 519 420 136 92
inpatient days (400) (262 to 653) (168) (54 to 164)
Pre-baseline admission 3.8 3 4 4
number of admissions (3.0) (1.5to 5) (0) (4 to 4)
*Pre-baseline admission 4.4 4.1 4.2 3.7
period, in years (2.2) (2.6t06.2) (2.4) (2.1t0 6.0)
Pre-baseline admission 145 105 44 27
inpatient days per year (122) (65 to 189) (53) (14 to 53)
Baseline admission start i i i i
date calendar year (n (%))
22 22 24 92 104 83
2010 2011 2012 (13) (13) (14) (11) (13) (10)
23 25 15 78 90 88
2013 2014 2015
(13) (15) (9) (10) (11) (12)
18 17 6 65 100 101
2016 2017 2018
(10) (10) (3) (8) (12) (12)
0 16
2019 - - - - - -
(0) (2)
Baseline admission length, 354 318 45 28
in days (223) (191 to 455) (89) (13 to 54)
Post-baseline admission 411 153 184 75
inpatient days (595) (0 to 583) (297) (5 to 243)
Post-baseline admission 1.9 1 3.9 2
number of admissions (2.4) (0to 3) (4.9) (1to6)
**post-baseline admission 5.2 5.4 5.4 53
period, in years (2.4) (3.1t0 7.0) (2.7) (2.81t07.8)
Post-baseline admission 73 29 37 15
inpatient days per year (96) (0to 114) (59) (1to 47)

SD = standard deviation, IQR = interquartile range.

*The start date used to calculate the pre-baseline admission period for each case is the date their first
progress note is recorded or on the start date of their first recorded admission, whichever comes first within

the study period (1 January 2009 to 30 April 2020).

**The end date used to calculate the post-baseline admission period is the date records are available up until
(30 April 2020) or their date of death if one is recorded.
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7.5.3 Distribution and overlap of the propensity score between groups, before and after

matching

Figure 5 illustrates the distribution of the propensity score for the treatment and control
group before and after matching. Prior to matching there was minimal overlap in the
distribution of the propensity score between groups, with no overlap between the
interquartile range of each group. The distribution of the propensity score for the control
group narrowly centred around 0.1, whereas the distribution for the treatment group broadly
centred around 0.4 to 0.5. After matching, there was almost perfect overlap. The lower tails
first quartiles, and medians appear to be equal or very close to it, and the third quartiles, and

upper tails are not equal but very similar.

Figure 5: Model 1: Distribution of the propensity score between groups before and after
matching
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7.5.4 Balance of covariates

Figure 6 is a Love plot showing the standardised differences before and after matching on the
propensity score, for the first model as specified previously in Section 7.4. For both before
and after matching, the standardised differences are calculated only for patients included in
the model (i.e. where matched to an individual in the opposite group). The standardised
differences after matching account for matching with replacement. From the treatment
group, five patients were pruned as there was not an appropriate match in the control group,
leaving a total of 167. From the control group, 101 patients were pruned leaving a total of
716. Standardised differences falling outside the two vertical red dotted lines indicate a
meaningful difference between groups on that covariate (i.e. a standardised difference of
more than 0.1). Matching appears to have successfully balanced the covariates to a degree
but there were still five covariates, out of a total of 14, where there remained a meaningful
difference between groups. The five covariates were: age at baseline, ethnicity, schizophrenia
as the primary diagnosis at baseline, manic episode or bipolar affective disorder as the
primary diagnosis at baseline, and HoNOS item 10, daily living skills. The most substantial
difference between groups before matching was the pre-baseline admission inpatient days

per year covariate, which matching appeared to be especially effective at balancing.
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Figure 6: Model 1: Standardised differences of covariates before and after matching on the

propensity score
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7.5.5 Matching with replacement: The number of times each treatment and control patient
were matched to a patient in the opposite group
Out of the treated group where 167 patients were included in the propensity score matching
model, 23 did not match to a control (but at least one control matched to them as otherwise
they would not have been included in the model). 34 treated patients were matched to a
control patient once, 33 were matched twice, 19 were matched thrice, and five were matched
to four controls. The remaining 53 treated patients included in the model matched to controls
on five or more occasions. Four treated patients matched to controls 154 or more times (one
patient matched 154 times, one patient matched 225 times, one patient matched 347 times,
and one patient matched 351 times). The next highest number of matches for a single treated

case was 52.

Out of the 716 controls included in the PSM model, 536 cases did not match to a treated case.
Therefore, only 180 of the 716 control patients were used to estimate the counterfactual
outcome for the matched treated patients. Of these 180 control patients, 91 matched to a
treatment patient once, 30 matched twice, 11 matched thrice, and the remaining 48 treated
cases included in the model matched to controls on four or more occasions. Three control
patients matched to treated patients 20 or more times (two patients matched 20 times, and
one patient matches 24 times). The next highest number of matches for a single treated case
was 11. Table 18 provides further descriptive statistics on the number of matches for each

patient.

Table 18: The number of times each treatment and control patient were matched to a
patient in the opposite group

Mean SD !Vlm- First . Median Thlrd. !Vlax-
imum quartile quartile imum
Treatment
group (n=167) 12.9 43.4 0 1 2 12 351
Control group
. 2. 1 2

(n=716) 0.7 0 0 0 0 4
Total (N=883) 3 19.5 0 0 0 1 351
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7.5.6 Model refinement

The propensity score matching model was refined by adding quadratic terms to two
continuous covariates: age at baseline admission start date and the number of inpatient days
per year before index admission. This model is referred to as ‘model two’. The affect this had
on the distribution of the propensity score in the treatment and control group before and

after matching is illustrated in Figure 7.

Adding the quadratic terms (model two) slightly widened the distribution of the propensity
score in the control group before matching, whilst reducing the median of the propensity
score and narrowing its distribution in the treatment group. However, after matching, the
distribution of the propensity score for both groups narrowed compared to the corresponding

distributions in model one.

The effect of adding the quadratic terms on the balance of the covariates before and after
matching is illustrated in Figure 8. After matching, the covariate for age appears now to be
better balanced but the balancing of the covariate pre-inpatient rehabilitation inpatient days

has slightly worsened. The effect on the balancing of the other covariates was minimal.

A further refinement was made whereby the three HoNOS items were dichotomised so that
an item score of zero, one, or two was coded as zero, and an item score of three or four was
coded as one. These binary HONOS variables were entered into the model as categorical
covariates. This model is referred to as ‘model three’. As adding quadratic equations to the
age and pre-inpatient rehabilitation inpatient days covariates improved the balance for age
but worsened it for pre-rehabilitation inpatient days, the quadratic equation for age was kept

but removed for pre-rehabilitation inpatient days in model three.

The distribution of the propensity score before and after matching in model three, and how
it compares to models one and two, is also illustrated in Figure 7. Before and after matching,
the distribution of the propensity score in model three is similar to model one but with slightly
higher third quartiles. However, as can be seen in Figure 8, there was a mixed effect on the
balancing of the three HoONOS items. The balance of item 9. Relationship problem improved

but the balance for item 6. hallucination and delusions, and item 10. daily living skills, slightly
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worsened. Models two and three pruned the same patients as were pruned in model one.
Therefore, models two and three both also included 167 patients in the treatment group and

716 in the control group.
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Figure 7: Distribution of the propensity score between groups before and after matching, for models one, two, and three
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Figure 8: Standardised differences of covariates before and after matching on the

propensity score, for models one, two, and three
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When considering the balance of the covariates and the distribution and overlap of the
propensity score, there were no clear improvements following the modifications made to
how the propensity score matching model was specified. As there were no further obvious
modifications to make, model one was selected as the final model, and was the model used

to report the estimated ATET.

7.5.7 The estimated effect of treatment on the outcome

The final propensity score matching model estimated that if cases had not received treatment
they would have subsequently had 14.2 inpatient days less per year, but the 95% confidence
intervals were wide and included zero (-11.1 to 39.6), indicating a high degree of variance and
no evidence that an inpatient rehabilitation admission affected inpatient service use.
However, this result should only be interpreted within the context of the propensity score

matching model from which it was derived.

7.6 Discussion

This study suggests propensity score matching is not a valid method to identify a comparison
group for an inpatient rehabilitation group using the current study sample. Therefore, the
result that there was no evidence an inpatient rehabilitation admission effected inpatient
service use after matching on the propensity score should be disregarded or at least
interpreted with a high level of caution. There was only a small amount of overlap in the
propensity score between the treatment and control group before matching. This meant that
for most cases there was not a match in the opposite group with a similar propensity score.
Although the balance of the covariates between the groups was substantially improved by
matching on the propensity score, this was due to matching with replacement and an over-
reliance on matching on several treatment cases. Most of the control group were not used as
a match for any of the treatment cases, and several in the treatment group were used to
match with hundreds of cases in the control group. This over-reliance on relatively few cases
meant the sample was smaller than desired. This in turn meant there was a large amount of
variance in the estimate of the treatment effect as can be observed in the wide confidence

intervals.
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The lack of a substantial overlap on the propensity score between the treatment and control
group before matching suggests that the two groups were not matchable. This may be
because the estimated propensity score in this study approximates the true propensity score,
and individuals with NHS records who have had an inpatient rehabilitation admission at a
group level have a much greater propensity to be admitted to an inpatient rehabilitation unit
(i.e. the treatment group) compared to individuals with NHS records who are not admitted to
an inpatient rehabilitation unit (i.e. the control group). It is to be expected in most
circumstances where group allocation has not been controlled, that the treatment group are
on average more likely to receive treatment than the control group. Propensity score
matching can function adequately in these conditions but there still needs to be a substantial
degree of overlap in the distribution of the propensity score between the two groups for

matching to work.

If the estimated propensity score does approximate the true propensity score in this study,
then the treatment and control group are too different to adequately match, and this
difference should be explainable through the covariates. The covariate with the largest
standardised mean difference was the average number of inpatient days per-year pre-
baseline. This is despite the baseline for controls being defined as the start date of their fifth
recorded inpatient admission. This is equivalent to the mean number of admissions pre-
baseline for treatment cases i.e. the start date of their index inpatient rehabilitation
admission. Therefore, although the pre-baseline admissions for the treatment group were not
of greater frequency, they must have been of longer duration on average compared to the
control group. This finding needs to be substantiated but could potentially be used to inform
clinical practice. Prior inpatient service use is already used to assess the appropriateness of
referrals for inpatient rehabilitation, but this finding suggests that the length of previous

admissions as well as their frequency should be considered.

There are potentially further clinical implications if the estimated propensity score does
approximate the true propensity for being admitted to an inpatient rehabilitation service. As
the two groups are substantially different, it suggests that there may not be many individuals
in the control group who would benefit from an inpatient rehabilitation admission. This in

turn would suggest that patients in the study locality are well served in regard to the provision
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of inpatient rehabilitation beds. The provision of high dependency rehabilitation beds in
Camden and Islington equates to around eight per 100,000 population aged between 20 and
69 years-old (calculated based on the total population in Camden and Islington aged between
20 and 69 years-old is 381,424 according to mid-2020 estimates (100), and that there were
30 high dependency rehabilitation beds in the area at that time). However, as recommended
in the NICE guidelines on rehabilitation for adults with complex psychosis (86), and described
previously in Chapter 2 Section 2.8.5, the planning and provision of local mental health
rehabilitation services should be informed by a thorough assessment of local needs. The
appropriate number of rehabilitation beds for Camden and Islington may not be the same as
in other areas of the country and is likely to be higher than many areas given the high levels
of psychiatric morbidity in the two boroughs (101). There are however other explanations
where the propensity score in the present study does approximate the likelihood of
individuals accessing NHS mental health services being admitted to an inpatient rehabilitation
service, but the lack of matches does not mean that the local population have adequate
provision of inpatient rehabilitation. It may by that there are individuals in Camden and
Islington who would benefit from inpatient rehabilitation but are not included in this study
because they were not accessing NHS mental health services and so could not be matched to
individuals who did receive inpatient rehabilitation. These individuals for example could be
street homeless or in prison instead of being in contact with NHS mental health services. It
therefore may be more accurate to suggest the lack of matches may indicate that there is an
adequate level of inpatient rehabilitation provision in Camden and Islington for people who

are already accessing mental health services.

Alternatively, the treatment and control group may not be as dissimilar in their propensity to
receive treatment as the lack of overlap in the distribution of the propensity score generated
in this study suggests. If this is true, the clinical implications described above would not hold.
It would also mean that the propensity score has not been adequately specified, which would
mean that there are variables which predict group allocation that have not been considered
in the model (i.e. they have not been selected as a covariate). This is perhaps the most
important limitation in the estimation of propensity scores. In practice, it is unlikely that

everything which contributes or predicts group allocation is known and/or observed.
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Previous research has demonstrated that inpatient rehabilitation patients have extensive
inpatient use prior to their rehabilitation admission (70, 146, 147, 150, 171). This finding was
supported by the pre- and post-inpatient rehabilitation admission study reported in Chapter
6. Also, the vast majority of patients have treatment resistant psychosis (86), difficulties with
managing everyday activities (e.g. self-care, cleaning, shopping, cooking, budgeting,
medication management) (86), most have comorbid conditions (71), and some have
problematic use of alcohol and illicit substances (79). To varying degrees, these factors are
accounted for as covariates in this study. Extensive inpatient service use and a diagnosis of
schizophrenia or schizoaffective disorder can be used as a proxy for treatment resistant
psychosis but there are likely to be more direct and informative measures for this. For
example, a history of being prescribed many different antipsychotic medications would
suggest difficulties in finding the optimal treatment. Prescription of clozapine could also
indicate treatment resistant psychosis as it is an antipsychotic usually reserved for treatment

resistant cases (256).

Difficulties with managing everyday activities is accounted for in the current study by selecting
HoNOS item 10, daily living skills, as a covariate. Aside from the issues regarding the HONOS
discussed in Chapter 6 (Section 6.4.1), there are other limitations to using this variable for this
function. This is a single item on a 12-item scale designed to measure overall health in a
mental health population and may not have the sensitivity to detect small differences in
something as complex as skills in managing everyday activities. Such a measure has recently
been developed (257), but it has not been widely used or recorded with the sample in the

current study.

Furthermore, because of the amount of missingness on this HoONOS variable for the treatment
group at the start date of their index rehabilitation admission (Section 6.3.6), there was
minimal constraint placed around when this measure was recorded. ldeally, the assessment
would have been recorded soon before baseline for all patients in this sample, but it was
instead defined as the patient’s first recorded HoONOS assessment. Therefore, its utility as a
predictor of receiving treatment or not is questionable. Also, for some patients this measure
will have been recorded after their baseline which violates the assumption that selecting

covariates for calculating the propensity score should be recorded at or before baseline (239).
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The potential and methods for extracting additional variables from electronic health record
(EHR) databases, such as the CIFT CRIS database used in this study, were discussed in Chapter
6 Section 6.4.1.1).

In addition to the variables we know predict or are associated with admission to an inpatient
rehabilitation service, there are also variables that we are unaware of which predict
admission. These unknown variables will inevitably be omitted from calculating the
propensity of being admitted. To some extent, this may always be the case. It seems unlikely
that we will ever be able to understand everything which explains why someone will require
admission to an inpatient rehabilitation service. It seems even less likely we will be able to
measure everything which predicts admission. Therefore, propensity score methods may
always be to a degree limited in this research area. Beyond studies using propensity score
methods and the viability of the approach in this area of research, a better understanding of
the aetiology of longer term complex psychosis may improve prevention, identification of
persons who may benefit from rehabilitation services, and the treatment and support

provided by rehabilitation services.

Another methodological limitation applying to all propensity score matching study was
demonstrated by King and Nielsen (258). They showed that matching on the propensity score
is suboptimal compared to other matching methods, and often increases imbalance between
groups. The propensity score matching attempts to mimic traditional RCTs, whereas other
matching methods attempt to mimic block randomisation trials, which is a more effective
method than traditional RCTs in balancing covariates between groups. This is because in
traditional RCTs, each individual is randomised to a group, and their measured and
unmeasured characteristics are on average equally distributed. However, in block
randomisation trials, individuals are first placed in pairs who are exactly the same on the
observed characteristics, and this pair is then randomised so that one is allocated to the
control group and the other is allocated to the treatment group. This way, the distribution of
the observed characteristics used to create the pairs are exactly equal between groups, they

are not just equal on average, as is the case with traditional RCTs.
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Therefore, propensity score matching sets out to achieve suboptimal conditions for
estimating effects compared to other matching methods. However, replicating the traditional
RCT in an observational dataset is still useful in inferring causality, but King and Nielsen
demonstrated another flaw in propensity score matching (258). They showed that as
propensity score matching starts to approximate the RCT dataset, imbalance increases. King
and Nielsen called this the “propensity score matching paradox” (p.2 (258)) as it is the
opposite of what the technique is intended to do. They explained this is because of how cases
and matches are pruned in propensity score matching. With any matching technique, cases
which do not match are pruned. Leaving aside the issues of pruning datasets and the bias that
this creates, this does reduce imbalance. However, when the cases remaining in the dataset
start to look very similar and there are potentially many viable matches for each case which
have equal or close to equal distances on the propensity score, propensity score matching
starts to prune cases (and matches if a caliper is applied) at random, and pruning at random
increases imbalance (258). This is unlikely to have been an issue in the present study given
that there were not many unique cases with good multiple matches, but it is important to

consider in studies using propensity score matching.

King and Nielsen suggest Mahalanobis distance matching and coarsened exact matching as
alternatives to propensity score matching (258). However, for any matching technique to be
effective the dataset requires a reasonable overlap in the covariates, as discussed previously
in this section. These alternative approaches to matching therefore are unlikely to produce
matched groups with less bias than what was achieved with propensity score matching in the

present study.

7.7 Summary

Propensity score matching is a very popular approach for inferring causality from
observational datasets. There are multiple ways of conducting a propensity score matching
analysis which require careful consideration and detailed reporting of how it was undertaken.
The treatment group (patients with an inpatient rehabilitation admission) and control group
(a subset of patients with EHRs) in the current dataset were too different for matching on the
propensity score to be a valid approach. It is unclear if the difference between the two groups
on the observed covariates were due to a true difference between the two groups on their
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propensity to have a inpatient rehabilitation admission, or if there are important unknown
and/or unobserved variables which predict group allocation that were not used in the
calculation of the propensity score. There are other approaches to matching but for any
matching technique to be effective requires a degree of similarity between the groups on the
observed covariates, and at least with the current sample and current dataset, the difference

between the two groups appear not to lend itself to any matching technique.
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8 Chapter 8: Discussion and overall conclusion

8.1 Introduction

In this chapter, | summarise the main findings from my studies and how these fit within the
current literature. | also summarise the main limitations which should be considered when
interpreting the main findings and discuss potential areas for future research and the

implications of my findings. Finally, this Chapter and thesis ends with an overall conclusion.

8.2 Main findings

8.2.1 The limitations of using CRIS to research mental health supported accommodation

The Clinical Records Interactive Search (CRIS) is a tool with vast potential for evaluating
mental healthcare in the NHS (259). There are however limitations in using it to evaluate
mental health supported accommodation services, as demonstrated by my study | reported
in Chapter 4. This is primarily because the use of supported accommodation is not
systematically recorded on NHS electronic health record (EHR) systems. Supported
accommodation services in England are not usually provided by the NHS; they are typically
provided by charities and housing associations which have their own EHR systems that are
not connected to the NHS systems which CRIS has been deployed on. Although NHS staff often
report whether service users are living in or using mental health supported accommodation -
supported accommodation is a core component in the mental health rehabilitation pathway
(see Chapter 2 Section 2.8.3) and an important aspect in an individual’s healthcare - they are
not required to routinely report the use of these services in the same way that they report
the use of NHS services. Using CRIS to identify a sample of people using supported
accommodation is therefore likely to be affected by sampling bias. In addition, the lack of
systematic recording of the use of supported accommodation also means that it is unlikely
that accurate start and end dates of supported accommodation service use could be obtained

from NHS EHRs.

Another limitation in using CRIS to research mental health supported accommodation is that
reference to many of these services in free text records is masked. This is because the name
of supported accommodation services often includes part of the service address. This address

is effectively the individual’s home address, and home address is classified as a patient
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identifier and masked by CRIS (see Chapter 3 Section 3.5 for further detail on the de-
identification process). For this reason, many individuals with reference to supported
accommodation in their free text records will not be identifiable through searches of free text

records.

This raises the question of whether it is ethical to use CRIS to identify individuals who have
used supported accommodation by searching free text records where the search is based on
the name of individual services. In my study, the search of free text records was developed as
a series of ‘single service searches’, where the aim was not to identify individuals who had
used a specific service but those who had used any supported accommodation service (see
Chapter 4 Section 4.2.2 for a description of how the free text search was developed). The final
free text ‘all service search’ contained a group of individuals where around two-thirds
(accounting for the estimated positive predictive value) had at one point over a period of 10
years, lived in one of 31 mental health supported accommodation services. This is not
information that can be used to identify an individual in the same way a home address could
be used. In other words, although single service searches do reveal an individual’s address,
the approach | adopted in this study was to use the single service searches to develop the all

service search, and individuals could not be identified from the all service search.

Another issue to consider in relation to this is that, arguably, a specific supported
accommodation service address is not as identifiable as the address of a person living in an
independent tenancy. This is because at any one time there are several unrelated people
living in a supported accommodation service, but usually only a single person or group of
related persons living in an independent tenancy. Furthermore, this issue of identifying
individual patients from their supported accommodation service addresses should be
considered within the approach taken to develop CRIS. As explained in Chapter 3 Section 3.7,
the developers of CRIS accept that CRIS users can probably use CRIS EHRs to identify a person
if this was the intention of the user (1). The developers mitigate against this risk by putting in
place security protocols including only allowing access to approved researchers with
approved projects. In addition, the researcher has an individual responsibility to not use CRIS

with the intention of identifying individuals and to protect against incidentally identifying
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individuals. For example, in my CRIS studies where cell sizes were less than five in tables

including patient characteristics, these numbers were supressed to protect identities.

8.2.2 Systematic review: Reduced inpatient service use following a mental health inpatient
rehabilitation admission
My systematic review (reported in Chapter 5) identified a number of studies that found
reduced inpatient service use following an admission to a mental health inpatient
rehabilitation unit compared to the period before the admission (146, 147, 150, 171).
However, the degree to which inpatient service use reduced varied considerably between
studies and there were substantial limitations to each of these studies, including small sample
size, the length of the before and after period, the lack of controlling for potential
confounding, and the fact that all these studies were observational in design. The lack of a
comparison group limits the extent to which causality can be inferred. This is because it is not
possible to disentangle the effect of the intervention, regression to the mean, and time (235).
In other words, it may be that over time individuals tend to use inpatient services less,
regardless of an inpatient rehabilitation admission. A study with a control group, i.e. a group
of individuals who did not have an inpatient rehabilitation admission, would remove any
regression to the mean and effect of time because a comparison can be made between
individuals who did and did not receive the treatment. The difficulty in conducting such a
study is that the two groups must be similar on other variables otherwise the difference
between the two groups on the outcome may be due to differences other than whether they
received the treatment or not. However, it seems unlikely that the large reductions in
inpatient service use found in the observational studies (146, 147, 150) can be fully explained
by regression to the mean and patients’ mental health simply improving over time without
any intervention. This population have complex and enduring mental health problems and
usually come into contact with rehabilitation services after more than 10 years of mental
health treatment (65). Nevertheless, these issues should be considered when interpreting

findings from studies with a pre-post design without a comparison group.
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8.2.3 Systematic review: Reduced inpatient service use following a move to a mental health
supported accommodation service
My systematic review (Chapter 5) also identified a number of studies which reported reduced
inpatient service use following a move to mental health supported accommodation service
(148, 158, 168-170). Like the inpatient rehabilitation studies, these studies tended to be pre-
post observational studies without a comparison group and so the same limitations described
previously (Section 8.2.2) also apply to this finding. However, this finding does make clinical
sense. If someone is provided appropriate support in the community (for example, support
with managing medication and practical support with activities of daily living (e.g. preparing
meals and managing one’s own finances)), one would expect that their chances of relapse

and re-admission would be reduced.

In Chapter 2 I described the deinstitutionalisation of mental healthcare: the process of shifting
mental healthcare from being based in hospitals to predominantly being based in the
community. In the main, deinstitutionalisation was regarded as a success, as people who were
stuck in hospitals for decades had been discharged to the community without any
deterioration in their mental health and were benefiting from living in their new environment
(47, 48, 260). There were however criticisms of deinstitutionalisation. Some felt that the large
hospitals were being replaced by other institutions, including supported accommodation
services (50, 170). Some services may resemble institutions to some degree (51), and it is
acknowledged that there is a need to improve the quality of mental health services worldwide
(52). However, small residential services that are part of the local community based mental
health care system, where individuals have choice about such things as how to furnish their
rooms, when they can leave the service, and how to occupy their time, are not the same as

the large, remote, long-stay mental hospitals ubiquitous in the mid-20t™ century.

Nordentoft et al. (170), in a study which was critical of the wide scale closure of hospitals and
rise of supported accommodation services in Denmark, did acknowledge that residents in
supported accommodation did in supported accommodation “have a higher level of civil
rights” (p.1252 (170) than when they were patients in mental hospitals. However, they raised
concerns that in supported accommodation they were being under treated because of a lack

of qualified staff. Mental hospitals are staffed by qualified healthcare professionals such as
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nurses, psychiatrists, and psychologists, whereas supported accommodation staff are not
usually professionally qualified. However, Nordentoft et al. also note that almost all residents
have contact with professionally qualified staff from community mental health services. It
should also be considered that replacing staff in supported accommodation services with
professionally qualified staff risks duplicating the kinds of clinical practices that can foster
institutionalisation. A house with nurses and psychiatrists on site, especially when they are
the same nurses and psychiatrists who previously staffed mental hospitals, may not operate
very differently from a ward. It would also be prohibitively expensive. The recent NICE
guideline on rehabilitation services for people with complex psychosis recommends that
clinical input to people living in mental health supported accommodation should be provided
by community mental health rehabilitation teams who can work across multiple local

supported accommodation services (86).

8.2.4 Systematic review: Limited move-on from mental health supported accommodation
services
A systematic review on training programmes for mental health supported accommodation
staff found limited evidence on their effectiveness in terms of improving the recovery-based
practice of the service and outcomes for residents (261). In my systematic review (Chapter 5),
| found that move-on from highly supported accommodation services to lower levels of
supported accommodation (or to an independent tenancy) were limited across several
countries (5, 153-155, 164, 165, 175). To what extent this is due to inadequate staff training,
a lack of adequate accommodation for individuals to move to, or services providing the
optimal level of independence for some individuals, is unclear, but higher rates of ‘forward’
moves have been found to be associated with services that provide a greater focus on

recovery-based practice (5).

The development of training programmes tailored to staff of supported accommodation
services which equip them to better provide recovery focussed care, and the deployment of
such a programme, may increase the rate of forward move-on. However, the impact of this
will be limited if the reason for a lack of move-on is primarily due to a lack of appropriate
housing or support accommodation to move to, or if individuals have already found their

optimal level of independence. If a resident is living in a setting which at the current point in

197



their recovery is their optimal level of independence, they should not be unduly encouraged
to move to another service. The other side to this is that supported accommodation services
can resemble the long-stay institutions of the 20t century if there are not clear plans in place
to help support residents toward discharge to more independent settings. This can be
addressed by having services that are recovery focussed and tailored to the individual rather
than services with universal rules or targets; the service should not aim for everyone to move-
on within two years. There are challenges to this in some systems. Supported accommodation
services in England are usually commissioned on a relatively short term basis and their
performance measured in terms of their move-on rate. Services may not exist long enough to
provide very long term accommodation and support, or they may no longer exist if they do

not provide a track record of their residents moving on to other settings.

8.2.5 Using CRIS to evaluate mental health inpatient rehabilitation units

The study | undertook and reported in Chapter 6 demonstrates that it is viable to evaluate
inpatient mental health rehabilitation services using CRIS. In this study | identified a cohort of
individuals who had an admission to an inpatient rehabilitation service and compared their
inpatient service use before and after this admission. This study included validation of
structured records regarding inpatient service use by reviewing free text records to see if
admission start and end dates recorded in structured fields were consistent with what was
reported in free text records. Although the structured records were deemed sufficiently
accurate to be used in the study, the validation process did reveal that there may be value in
developing a natural language processing (NLP) application for inpatient admissions, and/or
linking the CIFT CRIS database with the Hospital Episodes Statistics (HES) database (the South
London and Maudsley NHS Foundation Trust CRIS database has already been linked to the
HES database) (227, 228). This would likely improve the accuracy of inpatient admission data,
especially non mental health admissions and admissions to wards provided by other
healthcare providers. The potential to use CRIS to evaluate other aspects of inpatient
rehabilitation units and other components in the mental health rehabilitation pathway were

not explored in this study but are discussed later in this Chapter in Section 8.4.
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8.2.6 Reduced inpatient service use after an inpatient rehabilitation admission

In my CIFT CRIS study which compared inpatient service use before and after an inpatient
rehabilitation admission (Chapter 6), | found inpatient service use reduced by around 48% (an
incident rate ratio of 0.520, with a 95% confidence interval of 0.367 to 0.737). This was after
controlling for potential confounding variables. This finding is consistent with the four studies
| identified in my systematic review (Chapter 5) which made a similar comparison (146, 147,
150, 171). Each of these studies also reported a reduction in inpatient service use after the
rehabilitation admission, but the magnitude of the reduction varies, as does the size of the

cohorts and the length of the before and after periods.

Bunyan et al. (150) compared inpatient days two years before with two years after an
inpatient rehabilitation admission for 24 individuals from three units in South London. They
reported the mean inpatient days reduced from 379.45 (standard error (SE) 56.26) before to
110.59 (SE 52.45) after. Parker et al. (171) compared inpatient days one-year before
admission with one-year after discharge for 501 patients from five inpatient rehabilitation
units in Australia. The mean inpatient days reduced from 101.54 (standard deviation (SD)
113.01) before the admission to 70.39 (SD 118.33) afterwards. Blow et al. (147) evaluated an
inpatient rehabilitation programme in the United States during the 1990s. For 405 individuals,
inpatient days reduced from a mean of 274.0 (SD 101.7) in the one-year before the
programme to 149.1 (SD 157.6) in the one-year before the three-year follow-up. The last
study reporting this outcome only looked at the period six months before and after an
admission to a Canadian inpatient rehabilitation unit for 53 individuals (146). They reported
the number of individuals with no inpatient admissions before the rehabilitation admission

was five (9.4%) compared to 43 (81.1%) after.
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Figures 9 compares the key characteristics of the four studies which report the number of
inpatient days before and after an inpatient mental health rehabilitation admission, the three
studies identified in Chapter 5 (147, 150, 171), and my study which | reported in Chapter 6.
My study had a cohort of 172 individuals from two inpatient rehabilitation services. Not as
many as in the studies by Parker et al. (N=501) (171) or Blow et al. (N=405) (147), but
considerably more than in the studies by Bunyan et al. (N=22) (150) and Awara et al. (N=53)
(146). The before (median = 4.1 years, interquartile range (IQR) = 2.6 to 6.2) and after period
(median = 5.4 years, IQR = 3.1 to 7.0) in my study were longer than these studies which at
most looked at a two-year period before and after (150). The length of follow-up is important
in mental health rehabilitation research given the long-term view of rehabilitation services.
My study is an improvement on previous studies in this field when considering in combination
the cohort size, the before and after period, and that it was the first study in this field to
control for potential confounding variables. Therefore, the findings form my study that
inpatient service use is reduced following an inpatient rehabilitation admission, adds
considerable strength to the overall conclusion from these studies that inpatient

rehabilitation services reduce inpatient service use.
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Figures 9a-c: Sample size, length of follow up, and standardised inpatient service use per
year, of studies reporting inpatient days before and after an inpatient mental health
rehabilitation admission (Bunyan et al. (150), Parker et al. (171), Blow et al. (147), and
Dalton-Locke (Chapter 6)
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8.2.7 Identifying a valid comparison group for a mental health inpatient rehabilitation cohort
using propensity score matching
In Chapter 7, | reported a study where | used propensity score matching methods to identify
a valid comparison group for the group of individuals with an inpatient mental health
rehabilitation admission | had previously identified using the CIFT CRIS database (Chapter 6).
Propensity score matching aims to mimic the equivalence of comparison groups in RCTs by
using observational data to identify individuals with similar characteristics other than the
exposure variable of interest (in this case, admission to an inpatient mental health
rehabilitation unit). | identified from the CRIS database individuals with at least four inpatient
admissions and a diagnosis of schizophrenia, schizoaffective disorder, or bipolar affective
disorder. | extracted the same descriptive data for these individuals as | had extracted for the
inpatient rehabilitation group and used these data to estimate the probability of each
individual, including those with and without a rehabilitation admission, to be admitted to an
inpatient rehabilitation service (i.e. the propensity score). This estimate was used to match
individuals from each group. Therefore, individuals on the CIFT CRIS database who did and
did not have an inpatient rehabilitation admission were matched for their propensity to be
admitted to an inpatient rehabilitation unit based on the extracted data. However, there was
a lack of similarity and overlap between the two groups on the propensity score (and the
variables used to estimate the propensity score, i.e. the covariates) and, ultimately, this

approach proved to be an ineffective method to identify a valid comparison group.

8.3 Limitations

8.3.1 The limitations of my systematic review

| consider my systematic review (Chapter 5) to have two main limitations. The first is that the
outcome was very specific and it did not include other outcomes that are important in mental
health rehabilitation. My review focused on studies which reported inpatient service use and
move-on to other settings (e.g. a patient being discharged from an inpatient mental health
rehabilitation unit to supported accommodation or from a higher level of supported
accommodation to a lower level of supported accommodation), but other outcomes such as
quality of life, recovery goals, and activities of daily living, are also important when reviewing
the effectiveness of mental health rehabilitation services and the mental health rehabilitation

pathway as a whole. There were however sound reasons for omitting these other outcomes.
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There was a need during the design phase of the systematic review to specify and narrow the
search itself to provide focus but also to make it feasible within the time and resource
available. Inpatient service use and move-on were selected as outcomes as this data is
available in NHS/CRIS records, and although they are not the only important outcomes when
it comes to rehabilitation, they are still important outcomes in rehabilitation from a clinical,

recovery, and economic perspective.

Although the review outcomes were narrow, the search of relevant databases for eligible
articles yielded a large number of studies. This may have been due to another important
limitation: the broad use of the term ‘rehabilitation’ in mental health, and the fact that this
term was particularly important to my search and eligibility criteria. The term ‘rehabilitation’
is often used to describe mental health services which do not specialise in providing support
for adults with complex psychosis. It was therefore not always clear when screening studies
whether the ‘rehabilitation’ service or intervention referred to met the criteria for a
rehabilitation service that | had set. The main reason for excluding articles at the full text
screening stage was because it was unclear if the service or intervention did provide
rehabilitation as described in Chapter 2 and in the NICE guideline (86). Relevant studies which
did investigate rehabilitation services (at least rehabilitation as defined in this thesis), but

which did not provide the detail to make this clear, may therefore have been excluded.

8.3.2 Limited measurement of ‘effectiveness’ in evaluating mental health rehabilitation
services
Only measuring effectiveness in terms of inpatient service use is also a limitation to my before
and after inpatient rehabilitation CRIS study reported in Chapter 6. | previously explained in
this thesis the justification for selecting inpatient service use as the main outcome in my
studies (see Section 6.4.1.1 and Section 8.3.1). In brief, it is an important clinical outcome (it
usually represents the point when it is no longer appropriate or feasible to support the person
in the community) and it represents the most expensive component of the mental healthcare
system. It is therefore reasonable to assume it is reliably recorded in mental healthcare record

systems, and therefore available as a reliable variable in CRIS databases.
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However, like the limitation described for my systematic review (Section 8.3.1), there are
other important outcomes which should be considered when assessing the effectiveness of
mental health rehabilitation services. As described in Chapter 2 Section 2.8, mental health
rehabilitation services aim to support people with complex psychosis to live in settings which
provide their optimal level of independence. This is achieved through management of their
symptoms associated with their psychosis and support with gaining and regaining skill in
everyday functioning. Although reducing inpatient service use may be a credible proxy for
these outcomes, it is clearly not the same. Investigating the impact of mental health
rehabilitation on outcomes such as social and everyday function, quality of life, and
autonomy, may help inform how inpatient rehabilitation reduces inpatient service use and

help improve the effectiveness of these services.

The challenge is whether these variables can be extracted from CRIS databases or if these
outcomes can only reliably be investigated via primary research (see Section 3.2 for a
discussion on the pros and cons of primary and secondary research). The HoNOS (207), used
in my studies reported in Chapters 6 and 7, is the most routinely used standardised outcome
measure in the NHS. It does however have its limitations (231, 232) and on the CIFT CRIS
database, recorded assessments were missing at important time points in my study (at
inpatient admission and discharge, see Section 6.4.1.1). Also, the HONOS is not intended as a
specific measure for outcomes important to mental health rehabilitation such as quality of
life, social functioning, or skills which facilitate and enable independence, but rather as a
general measure for overall health in populations with mental health problems. Primary
research would typically use measures designed to specifically measure specific outcomes
(like the Manchester Short Assessment of Quality of Life (262) and the Life Skills Profile (263)),
but as they are currently not used routinely in healthcare services, they cannot be used in

secondary research using healthcare records.

8.3.3 Important components in the mental health rehabilitation pathway that were not
evaluated

In Chapter 2 Section 2.8, | described the rehabilitation pathway and the types of service of

which it is comprised. Although there may be many other forms of local support available to

people with severe and complex mental health problems, including access to non-mental
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health specific community activities, the core components in the rehabilitation pathway are
inpatient rehabilitation services (both hospital and community based), supported

accommodation, and community rehabilitation teams.

| did explore the feasibility of using CRIS to research supported accommodation (Chapter 4)
and found that the use of these services was not systematically recorded on NHS/CRIS
databases. This is most likely because these services are not provided by the NHS. However,
as demonstrated by my study reported in Chapter 6, the use of hospital based inpatient
rehabilitation services is systematically recorded on the CIFT database as they are provided
by the NHS. Community based inpatient rehabilitation services and community rehabilitation
teams are also usually provided by the NHS, and they are provided by CIFT in Camden and
Islington. Therefore, in theory, the use of these services should be systematically recorded on
the CIFT database and CRIS could also be used to evaluate the effectiveness of these service
in the same fashion that hospital based inpatient rehabilitation services were evaluated in
Chapter 6. The potential of this is discussed at greater lengths later in this Chapter (Section
8.4.2).

8.3.4 The limitations of a pre-post comparison and lack of a control group

Previously in this Chapter (Section Error! Reference source not found.), | described my efforts
to use propensity score matching (reported in Chapter 7) to identify a valid comparison group
for the group of individuals with an inpatient rehabilitation admission | identified using CIFT
CRIS (reported in Chapter 6). Propensity score matching proved to be an ineffective method
in this instance, and although popular, it has been argued that it is not the most efficient
approach to matching as it tries to mimic a traditional randomised controlled trial (RCT),
whereas other matching methods attempt to mimic block RCTs which produce more balanced
groups than the traditional RCT design (258). The rational for attempting to identify a valid
control group was because the study conducted previously (Chapter 6), only compared the
outcome (inpatient service use) before and after an inpatient rehabilitation admission, and
pre-post comparisons like this are limited in terms of what can be inferred from the results.
This was discussed in further detail in Chapter 6 Section 6.4.1.4, but to briefly recap here, the
degree to which causality can be inferred from a pre-post study design is limited because the

effect of time or ‘maturation’ cannot be separated from the intervention (235). That | was
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unable to identify a valid comparison/control group in my subsequent study means this
limitation remains unaddressed. It should however be noted that there is value in pre-post
comparisons, and the results reported in Chapter 6 do suggest an inpatient rehabilitation
admission reduces inpatient service use, but comparison with a similar group of individuals
who did not have an inpatient rehabilitation admission would have made the argument for

causality stronger.

8.3.5 The generalisability of CIFT CRIS studies

As a rule, the generalisability of research is limited to the population or the subject that the
research is based on, or is at least limited to similar populations or subjects. For example, a
study analysing the rainfall in Iceland over the last ten years may inform the expected annual
rate of rainfall over the next ten years in Iceland, but it is going to be of far less use in
predicting the annual rainfall in Columbia. In the same vein, findings from CIFT CRIS studies
can be applied to NHS mental healthcare in Camden and Islington but the extent to which

they can be applied to other regions within England and beyond is variable.

The findings are most relevant to areas or contexts with similar characteristics. For the studies
reported in this thesis, when considering other areas in England, the most relevant
characteristics are the local demographics, the local mental health morbidity, and the local
provision of mental health care. As discussed in Chapter 2 Section 2.9, Camden and Islington
are not representative of England on demographics or mental health morbidity. Nor are they
representative of England in the provision of mental health rehabilitation services, where
there is an established rehabilitation pathway with a range of local rehabilitation services.
Both boroughs have a community rehabilitation team, a range of local inpatient rehabilitation
services including hospital and community based inpatient services, and various types of
supported accommodation offering different levels of support (see Chapter 2 Section 2.10 for
more detail). Most areas in England have inpatient rehabilitation services (65, 81) and
supported accommodation (4) but the level of provision varies greatly, and half of the NHS

Trusts in England do not provide a local community rehabilitation team (64, 95).

The degree to which the findings from the CIFT CRIS studies in this thesis can be applied to

inpatient rehabilitation services in other parts of England is therefore variable. There is even
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greater variation when applying the findings to other countries as additional characteristics
need to be considered. However, the findings are still of relevance to other high-income
countries with similar healthcare systems, and similar societal and cultural approaches to

mental health care.

8.3.6 Lack of patient and public involvement

The only patient and public involvement (PPI) in this thesis were the reviews of the CRIS
project proposals by the CIFT CRIS oversight committee, which includes services users and
clinicians. As briefly discussed in Chapter 3 Section 3.7, PPl is widely recognised as an
important aspect in healthcare research (126, 127), and has been shown to improve the
quality and relevance of research (129). It is therefore a limitation of the studies included in

this studentship that it did not include more PPI than it did.

A large component of this studentship was assessing the feasibility of using CIFT CRIS to
evaluate mental health rehabilitation services. Consulting and collaborating with people who
have lived experience of using mental health rehabilitation services and their close friends
and relatives, would have provided insight into what is important when it comes to mental
health rehabilitation, including what outcomes should have been used in the study. PPI at the
early stages of the studentship would have likely affected its aims and objectives and
therefore fundamentally altered the contents of this thesis. PPI at a later stage would have

helped inform the interpretation of the results.

8.3.7 Lack of qualitative research

A valuable contribution to this thesis would have been a qualitative study which explored the
experiences and perspectives of people who have used mental health rehabilitation services.
Such a study would give rich detail on what does and does not work well in mental health
rehabilitation, providing insight into how services can be improved. It could also provide
insight into what is important to people who use these services and what they hope the

service will help them achieve.

As far as | am aware, the only qualitative study exploring the experiences and perspectives of

people admitted to inpatient rehabilitation services was conducted by Bredski et al. in 2015
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(264). They interviewed 31 patients from four inpatient services in Edinburgh, Scotland, about
what they felt facilitated recovery. The themes which emerged related to hope, agency,
relationships, and opportunity. These themes could perhaps be used to inform measures of
effectiveness, but further research is required to determine whether similar themes emerge

for patients from other inpatient rehabilitation services.

Qualitative research has been conducted on other components in the rehabilitation pathway,
including supported accommodation (98). However, there is a general lack of qualitative
research in mental health rehabilitation, including research which considers the whole
rehabilitation pathway as described in the recent NICE guideline (86) and in Chapter 2 Section
2.8 of this thesis. Understanding the views of the various stakeholders, including patients,
carers of patients, staff, and commissioners, in areas with an established local rehabilitation
pathway, could provide valuable information in how to improve these pathways both in areas
where they have already been established and in areas planning to implement such a

pathway.

8.4 Future research

In the following Section | will discuss how CRIS may potentially be used to research the
effectiveness of mental health rehabilitation in ways other than inpatient service use, how it
may be used to investigate the other components in the rehabilitation pathway, and how it

could be used to evaluate the effectiveness of the overall rehabilitation pathway.

8.4.1 Using CRIS to research the effectiveness of mental health rehabilitation services
beyond inpatient service use

In Section 8.3.2, | discussed the limitation to my studies in only measuring the effectiveness

of mental health rehabilitation services in terms of inpatient service use. Part of the rational

for this was that inpatient service use should be reliably and systematically recorded on

NHS/CRIS databases. In this Section | am going to discuss how other outcomes which should

be considered when evaluating the effectiveness of rehabilitation services may potentially be

extracted from CRIS.
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Natural language processing (NLP) was discussed in Chapter 6 (Section 6.4.1) as a method
commonly used in extracting data from free text records and in CRIS research. A wide range
of NLP applications have been developed and validated on the CRIS South London and
Maudsley NHS Foundation Trust (SLaM) database and are available to CRIS researchers. They
include specific mental health symptoms such as disturbed sleep, hopelessness, guilt, and
social withdrawal, and contextual factors such as loneliness and violence (225). These
applications perform to varying degrees, measured in terms of precision (out of the total
number of returns, the proportion that are true positives) and sensitivity (sometimes
described as ‘recall’, of the true positives that do exist in the database, the proportion that
are returned by the application). Developing an NLP application with acceptable precision and
sensitivity that can be used to measure constructs as complex as wellbeing, social functioning,
or skills for independent living - all important outcomes in mental health rehabilitation - may
be beyond the current capabilities of NLP (and/or beyond the information that is contained
in free text healthcare records). However, if NLP can be used to extract specific symptoms
and contextual factors, it is reasonable to assume it has potential to extract behaviours,
specific skills, or events that constitute these complex constructs. For example, positive
interactions with others, cooking meals, managing one’s own medication, hobbies/interests,
and signs of progress towards common recovery goals such as meaningful relationships,

education, and work.

8.4.2 Using CRIS to research the other components in the local mental health rehabilitation
pathway

As discussed in Section 8.3.3, CRIS was used in my thesis to evaluate the effectiveness of

inpatient mental health rehabilitation services (Chapter 6), and | explored the feasibility of

evaluating supported accommodation using CRIS (Chapter 4). However, there are other

important components in the rehabilitation pathway which could potentially also be

evaluated using CRIS.

For example, CRIS could be used to study community rehabilitation teams and community
inpatient rehabilitation units in a similar way to how inpatient rehabilitation services were
studied in Chapter 6, by comparing inpatient service use of individuals before and after they

used the service. Furthermore, by extracting data on an individual’s use of the different types
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of rehabilitation services, may provide useful information on the overall rehabilitation
pathway. As found in my systematic review (Chapter 5), few studies consider more than one
type of rehabilitation service. A study which investigates transitions between services in the
rehabilitation pathway may provide valuable insights into how the pathway can be best
structured by identifying ‘bottlenecks’ (or delayed discharges). Such an insight may inform
where resource in the pathway would be best allocated. Furthermore, despite my finding that
the use of supported accommodation was not systematically recorded on the CIFT database,
it may be possible to identify individuals who progress to supported accommodation from
inpatient rehabilitation services by reviewing the free text of discharge summaries (which
should be completed for each individual upon discharge and include a care plan moving
forward and details of the type of accommodation they have moved to). Therefore, it may be

possible to explore the whole rehabilitation pathway using CRIS.

8.4.3 Replication using other CRIS databases

“Replication is repeating a study’s procedure and observing whether the prior finding recurs”
(p.1 (265)), often repeating the procedure on another dataset or population and with slight
changes to the analysis. Replication is a fundamental cornerstone of science. If a study is
repeated and the results are consistent this adds strength to the finding. However, if the
results are inconsistent this weakens the finding, and one may interpret that the original (or
new) finding was based on spurious results. The apparent failure to replicate findings in
science, particularly in social science and psychology, and including articles published in highly
respected peer reviewed journals (266), has received a huge amount of attention both by
academics and in the media over the last decade (267, 268), leading to headlines declaring

that science is in ‘crisis’ (269).

A comprehensive discussion on the importance of replication in science, and coverage of the
evidence and debate over whether science is in a replication crisis or evolving to a position of
greater methodological rigor and transparency, is beyond the scope of this thesis. Rather, this
section will focus specifically on how replication of the studies reported in this thesis,
especially the study reported in Chapter 6 which found reduced inpatient service use
following an inpatient rehabilitation admission using the CIFT CRIS database, may add

strength and credibility to this finding.
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Replicating the study reported in Chapter 6 using other CRIS databases or other EHR sources
would add to the generalisability of the findings. As discussed in Section 8.3.5, that the study
only used data from the CIFT CRIS database limits the degree to which the findings can be
applied to other settings; Camden and Islington will have some similarities with other inner-
city regions across the world, but they are not representative of England, or any other
country. Therefore, repeating the procedure as described in Chapter 6 Section 6.2, using other
populations would improve the generalisability of the study findings. CRIS at South London
and Maudsley NHS Foundation Trust (SLaM) is well established and has produced a wealth of
research (259), it is therefore perhaps the most obvious site for a replication study. Although,
the catchment area served by SLaM does not differ vastly from CIFT, SLaM is one of the largest
mental healthcare providers in Europe. The SLaM CRIS database contains records for more
than 340,000 individuals going back to 2007 (3, 118). Furthermore, rather than an exact
replication of the procedure reported in Chapter 6 Section 6.2, there may be opportunity to
expand the outcomes used to measure effectiveness (as discussed in Section 8.4.1) and

include more types of rehabilitation service (as discussed in Section 8.4.2).

Expanding the research question may enhance the generalisability of any finding beyond what
is achievable in an exact replication on another population or dataset. Burchett et al. recently
proposed that there is more to the generalisability of research than the setting in which the
research took place, that understanding “why or how an intervention was effective” (p.1
(270)), is also informative of when an intervention may be effective. A study using the SLaM
CRIS database may provide greater scope for expanding the research question to include the
‘why or how’ relative to other CRIS databases given the stage of its development. Of course,
such a replication study may produce results that are contrary to those reported in Chapter
6. It may be argued that this would contribute to the ‘replication crisis’, or instead, critically
appraising the differences between CIFT and SLaM and the two studies may enhance our

understanding of when and why mental health rehabilitation is effective.

8.4.4 Continuing development of CRIS
Very broadly, there are three areas in which CRIS can be developed to address a more
expansive range of research questions and address research questions more efficiently. All

three areas have been discussed to some extent already in this thesis. The first area is the
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continuing development and validation of Natural Language Processing (NLP) applications, on
the SLaM CRIS database and other less established CRIS databases. As discussed previously in
this Chapter (Section 8.4.1) and in Chapter 6 (Section 6.4.1.1), NLP could potentially be used
to investigate the effectiveness of mental health rehabilitation services beyond inpatient

service use and enable the investigation of other outcomes stored in free text records.

The second area is database linkage. As also discussed in Chapter 6 (Section 6.4.1.1), linking
CRIS databases provides opportunity to validate CRIS data and additional data for CRIS
researchers to analyse (226). For example, linking the SLaM CRIS database with the Hospital
Episode Statistics (HES) database provides a means to validate the inpatient admissions in the
SLaM CRIS database, and adds data on general medical admissions as well as any admission
funded by the NHS in the independent sector, Accident and Emergency presentations, and

mortality (227, 228).

There are different ways to linking databases depending on the identifiable information that
is available in both databases. Healthcare databases in the UK usually contain the individual’s
NHS number and as this number is unique to each individual, it is an efficient way of linking
databases before they are de-identified. It is however possible to also link a healthcare
database with a non-healthcare database which does not contain the NHS number, as long as
they both contain the same identifiable variable or set of variables which together can be
used to identify an individual. For example, name, date of birth, and postcode alone may not
be unique to a person, but it is very unlikely that two individuals will have the same name,
date of birth, and postcode. Therefore, these three variables were used to link the SLaM
database with the Department for Education’s National Pupil Database, and enabled an
analysis which found an ICD-10 mental health diagnosis was associated with school absence
(271). The SLaM database has also been linked to the Department for Work and Pensions

database, and with UK census data (227).

If the databases used by the providers of mental health supported accommodation could be
linked to NHS Trust databases and made available for research using the CRIS tool, the
effectiveness of supported accommodation could be investigated (at least in terms of

inpatient service use and potentially other outcomes as discussed in Section 8.4.1). The
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rational for the study reported in Chapter 4 was that there are substantial barriers to
researching supported accommodation. Such a linkage would help address this, but this
approach also has substantial barriers. The linkage would not be any more technically
challenging than linking the SLaM and HES databases as one would expect the supported
accommodation database to contain NHS numbers, but there are usually multiple providers
of local supported accommodation, each with their own EHR system and database. Therefore,
to establish a database which included the use of all local supported accommodation services
would likely require linkages between multiple databases. There are also other barriers to
consider, including the availability of electronic data (some organisations still use a paper
based system for their records), regulations on data sharing, and the willingness of the

organisation to share their data.

Finally, a further possibility would be to combine NHS mental health Trust databases with one
another, for example, the SLaM and CIFT databases. This would generate a database with a
larger, more diverse set of individuals, and would go some way to addressing the limitation
discussed previously in this Chapter: the generalisability of CRIS studies (Section 8.3.5). The
more Trust databases that are combined, and the greater the differences between the
combined Trusts in terms of the catchment areas they serve, the more generalisable the

findings will be.

The third area in the continuing development of CRIS, is not necessarily about the
improvement of health records research or the capabilities of CRIS, but it is necessary if the
use of de-identified mental healthcare records in research is to continue and develop. The
patient and public perspective and awareness on the use of mental healthcare records in
research is largely unknown. The limited research which does exist was discussed in Chapter
3 Section 3.8. It suggests that people are generally supportive of research using de-identified
healthcare records, if the research is being conducted by a trusted organisation and with the
purpose of improving healthcare (123, 124). However, the limited research also suggested
that most people are unaware over their own rights when it comes to the use of their health
data in research (123). Further research is needed to understand public perception of
research using mental health care records as the current research mainly looks at the

perception in the use of physical health care records. There also needs to be research on the
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awareness of mental health patients and staff over individual’s right regarding the use of their
health records in research, and if indicated, staff training on how to communicate patient’s
rights and campaigns which increase public awareness over their rights, ought to be

commissioned.

8.5 Implications

8.5.1 Methodological implications

As has been discussed throughout this thesis, there is vast potential for the use of routinely
collected healthcare records in mental health research. For decades, healthcare records have
been used in primary and secondary research (see Chapter 3 Section 3.2 for a discussion on
primary and secondary research). However, the development of systems like CRIS which de-
identify healthcare records making them available for secondary research without the explicit
consent of the individuals the records are about, is much more recent. This thesis, as well as
demonstrating the value and potential of CRIS, has also demonstrated some of the practical
methodological challenges in using it, and in turn, has highlighted ways in which CRIS can be

improved and made more efficient.

My study reported in Chapter 4 showed that there are substantial limitations to using CIFT
CRIS in research evaluating the effectiveness of mental health supported accommodation. As
explained previously in this Chapter (Section 8.2.1), there were systematic reasons for why
some individuals who have used supported accommodation could not be identified with the
search approach used. There was a high rate of missing data in the structured fields which
recorded the individual’s type of accommodation, and the name of some supported
accommodation services will not appear in the free text records because the text matched
the individual’s home address and is therefore treated as a patient identifier and masked by
CRIS. Also, because supported accommodation in England is primarily provided by housing
associations and charities, and not the NHS, the use of these services (including admission
and discharge) is not systematically recorded in NHS records. Some of the ways that this could
be addressed were discussed in Section 8.4. One way would be to link the NHS and supported
accommodation datasets. This may or may not be practical given the number of local

providers of supported accommodation and their permissions relating to data sharing.
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However, previous data linkage projects involving SLaM CRIS have shown that this latter issue

can be overcome.

The CRIS studies reported in my thesis, and other CRIS research, can also indicate where
healthcare records are missing and/or where they are inaccurate. As research and evaluation
of healthcare services become more dependent on healthcare records, the accuracy and
reliability of these records become increasingly important. It ought therefore to be an
imperative of research and healthcare organisations to work together to find solutions that
improve the quality of healthcare records. This could be achieved by making EHR systems
‘smarter’. Structured fields could be made mandatory to complete, for example, when a
clinician is recording an individual’s demographics (e.g. sex, date of birth, etc.), they are forced
(or prompted) to also record the individual’s accommodation status; limitations/rules could
be added to certain fields to prevent data being recorded in error (e.g. an inpatient discharge
date occurring before the admission start date); and auto-reminders could be built-in to help
support clinicians to add information that is missing or update old records. In conjunction
with making EHR systems smarter, healthcare organisations could introduce or update their
policy and organisational oversight to have a greater emphasis on supporting clinicians to
ensure their records are up to date, accurate, and comprehensive. Improving the quality of
healthcare records will not just improve the reliability of research which rely on these records
but will also improve the quality of healthcare through clinicians having access to more

detailed and accurate information about their patients.

8.5.2 Clinical implications

The main clinical implication from my thesis is the finding that an inpatient rehabilitation
admission appears to reduce inpatient service use. This finding was critically analysed
previously in this Chapter (see Section 8.2.6, Section 8.3.4, and Section 8.3.5) and | will not
repeat that discussion here, but it is important to consider the generalisability of the finding
and the degree to which causality can be inferred given the limitations of the study design.
The finding supports the recommendations made in the NICE guideline on rehabilitation for
adults with complex psychosis (86), in that it provides further evidence to support the role of
inpatient rehabilitation services as a fundamental component in the local rehabilitation

pathway. | also found in my thesis that female patients, Black patients, and patients with a
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comorbid health condition were more likely to be re-admitted following an inpatient
rehabilitation admission. However, these findings need to be substantiated through further

research.

8.6 Overall conclusion

Inpatient mental health rehabilitation services appear to help reduce inpatient service use.
My study reported in Chapter 6 which uses the CIFT CRIS database to compare inpatient
service use before and after an inpatient rehabilitation admission found that inpatient service
use was reduced by half after the rehabilitation admission. This effect was reduced only
slightly when adjusting for potentially confounding variables. This finding is consistent with
previous research in the field as identified in my systematic review reported in Chapter 5 and

strengthens the evidence-base for mental health inpatient rehabilitation services.

My systematic review identified four studies which reported reduced inpatient service use
following an admission to an inpatient rehabilitation service (146, 147, 150, 171). Out of these
four studies, the most similar to mine in terms of study design was conducted by Bunyan et
al. (150). My study had a larger cohort and used a longer before and after period compared
to Bunyan et al. My study also controlled for potential confounding variables whereas Bunyan
et al.’s study did not. My study therefore provides a valuable contribution to our knowledge

on the effectiveness of inpatient mental health rehabilitation services.

There were limitations to my study which ought to be considered when interpreting its
findings. My study only included individuals from two inpatient rehabilitation services, both
located in North London. These individuals and services may not be representative of
individuals and services in other locations where healthcare systems, the local mental health
morbidity, and other aspects of the local environment, are substantially different to North
London. For example, a rural area with a much lower population density. Also, the before-
after study design, without a comparison group, makes it unclear to what degree causality
can beinferred. It is not possible to determine the extent to which the inpatient rehabilitation
admission caused the reduction in inpatient service use. | did attempt to address this issue of
causality by using propensity score matching methods, reported in Chapter 7, but this

approach proved to not be viable in this instance.
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My thesis has also demonstrated some of the potential of using CRIS and de-identified health
records to research mental health rehabilitation services, as well as its limitations and
potential areas for improvement. As mentioned above, | was able to use CIFT CRIS to compare
inpatient service use before and after an inpatient rehabilitation admission. It remains to be
seen exactly how else CRIS might be used to investigate the effectiveness of the mental health
rehabilitation pathway and its components. There are substantial limitations currently in
using CRIS to research mental health supported accommodation, but there are potential
solutions, and further developments in NLP applications and databases linkages will only

enhance the utility of CRIS databases in mental health rehabilitation research and beyond.

Although this is an exciting prospect for mental health researchers, as with any secondary
research, the quality of the research will be determined by the quality of the data. Healthcare
records primarily serve a clinical function, but as they are relied upon more and more for
research and evaluation which ultimately aim to improve healthcare, greater attention and
emphasis should be placed on how to support clinicians accurately and comprehensively
record healthcare related information. There will however always be research questions that
cannot be appropriately addressed using secondary research methods and so there will
always be a need for primary research, including within the field of mental health

rehabilitation research.
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Appendices

Appendix A: The two C&I CRIS structured fields for accommodation, the possible

values, and their categories

Demographics field value

CPA field value

‘accommodation_status_desc’ ‘cpa_accommodation_desc’ Category
Accommodation with other (not
CHOO Accommodation with other specialist mental health) care | Other
support
CHO1 Foyer - accommodation for | Foyer - accommodation for young
young people aged 16-25 who are | people aged 16-25 who are | Other
homeless or in housing need homeless or in housing need
CHO2 Refuge Refuge Other
CHO3 Non-Mental Health Registered | Non-Mental Health
. Other
Care Home Registered Care Home
h i ith
CHO9 Other accommodation with Other accommodatlop th care
and support (not specialist mental | Other

care and support

CJO0O Accommodation with criminal
justice support

CJO1 Bail/Probation hostel
CJO2 Prison

CJO3 Young Offenders Institute

CJ09 Other accommodation with
criminal justice support such as ex-
offender support

HMOO Homeless
HMO1 Rough sleeper

HMO2 Squatting

HMO03  Night shelter/emergency
hostel/Direct access hostel

HMO04 Sofa surfing

HMO05 Placed in temporary
accommodation by Local Authority

health)
Accommodation with criminal
justice support

Bail/Probation hostel
Prison

Young Offenders Institution

Other  accommodation  with
criminal justice support such as ex-
offender support

Detention Centre
Homeless
Rough sleeper

Squatting

Night shelter/emergency
hostel/Direct access hostel

Sofa surfing

Placed in temporary
accommodation by Local
Authority

Criminal justice
Criminal justice
Criminal justice

Criminal justice

Criminal justice

Criminal justice

Homeless/Temporary
Homeless/Temporary
Homeless/Temporary
Homeless/Temporary

Homeless/Temporary

Homeless/Temporary
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HMO06 Staying with friends/family as
a short term guest

HMO7 Other homeless

HSO0 Acute/long stay healthcare
residential facility/hospital

HSO1 NHS acute psychiatric ward

HS02 Independent hospital/clinic

HSO03
rehabilitation/recovery

Specialist

HS04 Secure psychiatric unit

HSO5 Other NHS facilities/hospital

HS09  Other
healthcare
facility/hospital

acute/long  stay
residential

MAOO Mainstream Housing

MAO1 Owner occupier

MAOQO2 Settled mainstream housing
with family/friends

MAO3 Shared ownership scheme

MAO4 Tenant - Local Authority/Arms
Length Management
Organisation/Registered Landlord

MAQOS5 Tenant - Housing Association
MAO06 Tenant - private landlord

MAO09 Other mainstream housing

MHOO Accommodation with mental
healthcare support

MHO1 Supported accommodation
MHO02 Supported lodgings

MHO03 Supported group home

MHO04 Mental Health Registered Care
Home

Staying with friends/family as a
short term guest

Other homeless

Acute/long stay healthcare
residential facility/hospital

NHS acute psychiatric ward
Independent hospital/clinic
Specialist rehabilitation/recovery
Secure psychiatric unit

Other NHS facilities/hospital

Other acute/long stay healthcare
residential facility/hospital

Mainstream Housing

Owner occupier

Settled mainstream housing with
family/friends

Shared ownership scheme e.g.
Social Homebuy Scheme

Tenant Authority/Arms
Length Management
Organisation/Registered Landlord

- Local

Tenant - Housing Association

Tenant - private landlord

Other mainstream housing

Accommodation with  mental

healthcare support

Supported accommodation

Supported lodgings

Supported group home

Mental
Home

Health Registered Care

Homeless/Temporary

Homeless/Temporary

Hospital

Hospital

Hospital

Hospital

Hospital

Hospital

Hospital

Mainstream housing

Mainstream housing

Mainstream housing

Mainstream housing

Mainstream housing

Mainstream housing

Mainstream housing

Mainstream housing

Mental
supported

Mental
supported
Mental
supported
Mental
supported

Mental
supported

health

health

health

health

health
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MHO09 Other accommodation with
mental healthcare and support

MLOO Mobile accommodation

NULL

0C96 Not elsewhere classified

0C97 Not specified

0C98 Not applicable

0C99 Not known

SHOO Sheltered Housing

SHO1 Sheltered housing for older
persons

SHO2 Extra care sheltered housing

SHO3 Nursing Home for older persons

SHO9 Other sheltered housing

Other accommodation with
mental healthcare and support

Mobile accommodation

NOT RECORDED

Not elsewhere classified

UNKNOWN

Not known

Sheltered Housing

Sheltered for older

persons

housing

Extra care sheltered housing

Nursing Home for older persons

Other sheltered housing

Mental
supported

Other

Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown
Not recorded
unknown

Not recorded
unknown

health

or

or

or

or

or

or

or

or

or

or
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Appendix B: Search results for the CPA accommaodation structured field

Total number ever

Total distinct individuals

Type of accommodation* recordedt per type o.f
accommodationt

Mental health supported 5152 1635
Not recorded or unknown 31929 9545
Mainstream housing 19051 5632
Homeless/Temporary 1288 816
Nursing home / Sheltered housing 548 303
Hospital 1065 480
Other 270 210
Criminal justice 105 81
TOTAL 59408 18702

Date range for search results: 01-Jan-2008 to 31-Dec-2017.
*There are a total of 50 values for this field in the CIFT Research Database. They have been grouped here
with appropriate labels for clarity. For example, the value 'Mental health supported' consists of the
following database values: 'MHO0 Accommodation with mental healthcare support', 'MHO01 Supported
accommodation', 'MH02 Supported lodgings', 'MHO03 Supported group home’, ‘MH04 Mental Health
Registered Care Home' and 'MH09 Other accommodation with mental healthcare and support'. See

Appendix A for the full list of original values and their grouping term.

tIndividuals can appear for more than one type and within the same type more than once.
fIndividuals can appear for more than one type but only once within the same type.
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Appendix C: Search results for the demographics accommodation structured field

Total distinct individuals
B Total number ever

Type of accommodation per type of

recordedt .

accommodation¥

Mental health supported 2179 882
Not recorded or unknown 36577 17899
Mainstream housing 20587 9087
Homeless/Temporary 4101 1492
Nursing home / Sheltered housing 561 267
Hospital 373 159
Other 521 225
Criminal justice 166 72
TOTAL 65065 30083

Date range for search results: 01-Jan-2008 to 31-Dec-2017.

*There are a total of 50 values for this field in the CIFT Research Database. They have been grouped here
with appropriate labels for clarity. For example, the value 'Mental health supported' consists of the
following database values: 'MHO0 Accommodation with mental healthcare support', 'MHO01 Supported
accommodation', 'MH02 Supported lodgings', 'MHO03 Supported group home’, ‘MH04 Mental Health
Registered Care Home' and 'MH09 Other accommodation with mental healthcare and support'. See
Appendix A for the full list of original values and their grouping term.

tIndividuals can appear for more than one type and within the same type more than once.

fIndividuals can appear for more than one type but only once within the same type.
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Appendix D: Systematic review search strategy

Final search
Ovid - MEDLINE
LINE | SEARCH Results
13/06/2019
1 Exp Mental Disorders/ 1176937
2 exp Mental Health/ 34013
3 ((psycho* or psychiat* or mental*) adj (illness* or disorder* or 217487
problem* or disease* or disab* or health or well being or
wellbeing)).tw.
[tw= search in: title, abstract]
4 (severe mental illness or serious mental iliness).tw. 5455
5 schizo*.tw. 120434
6 or/1-5 1295851
7 Hospitals, Psychiatric/ 24808
8 Psychiatric Rehabilitation/ 287
9 Community Mental Health Centers/ 2887
10 Mental Health Services/ 31879
11 ((community or inpatient or in-patient or hospital or service) adj3 10525
rehab™).tw.
12 Residential facilities/ 5288
13 Group homes/ 947
14 Residential treatment/ 3019
15 (((support* or shelter* or board™ or group or resident*) adj (hous* or | 25088
home* or accom™ or living or lodg* or tenanc* or care or support* or
rehab*)) or hostel or ((floating or visiting) adj (support or
outreach))).tw.
16 or/7-15 99197
17 | exp hospitalization/ 221518
18 Patient Discharge/ 27099
19 mental health recovery/ 71
20 patient readmission/ 14887
21 (admission™ or re?admission™®).tw. 187886
22 bed adj day*.tw. 1838
23 length of stay.tw. 41893
24 (patient adj (discharge™ or recovery)).tw. 2751
25 (independent) adj (accom* or living).tw. 2183
26 ((less or lower) adj3 accom*).tw. 2579
27 (more adj3 accom™).tw. 2741
28 (Move on or moveon or move on or moved on or moved-on).tw. 1338
29 | or/17-28 371403
30 6 and 16 and 29 9350
31 Limit 30 to English language 8146
32 Limit 31 to yr="2000 -Current" 3884
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Final search

Ovid - EMBASE
LINE | SEARCH Results
13/06/2019

1 exp *Mental Disease/ 1276960
2 exp *Mental Health/ 39863
3 ((psycho* or psychiat* or mental*) adj (illness* or disorder* or 337402

problem™ or disease* or disab* or health or well being or

wellbeing)).tw.

[tw= search in: title, abstract]
4 (severe mental illness or serious mental iliness).tw. 8287
5 schizo*.tw. 170269
6 or/1-5 1503910
7 Mental hospital/ 23137
8 psychosocial rehabilitation/ 1285
9 Community Mental Health Center/ 2887
10 Mental Health Service/ 52247
11 ((community or inpatient or in-patient or hospital or service) adj3 19951

rehab®*).tw.
12 Residential home/ 6719
13 Residential care/ 11363
14 (((support* or shelter* or board™ or group or resident*) adj (hous* or | 45102

home* or accom™ or living or lodg* or tenanc* or care or support™* or

rehab*)) or hostel or ((floating or visiting) adj (support or

outreach))).tw.
15 or/7-14 152673
16 | exp hospitalization/ 333443
17 mental health recovery/ 165
18 hospital discharge/ 111465
19 hospital readmission/ 53312
20 admission® or re?admission*.tw. 458669
21 bed adj day*.tw. 3667
22 length of stay.tw. 92195
23 (patient adj (discharge™ or recovery)).tw. 5520
24 (independent) adj (accom™ or living).tw. 3518
25 ((less or lower) adj3 accom™*).tw. 3728
26 (more adj3 accom™).tw. 4061
27 (Move on or moveon or move on or moved on or moved-on).tw. 2134
28 or/16-27 856989
29 6 and 15 and 28 9789
30 Limit 29 to English language 8719
31 Limit 30 to yr="2000 -Current" 6800
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Final search
Ovid - PsycINFO

LINE | SEARCH Results
13/06/2019
1 Exp Mental Disorders/ 816545
2 exp Mental Health/ 60893
3 ((psycho* or psychiat* or mental*) adj (illness* or disorder* or 332392
problem™ or disease* or disab* or health or well being or
wellbeing)).tw.
[tw= search in: title, abstract]
4 (severe mental illness or serious mental iliness).tw. 8518
5 schizo*.tw. 126327
6 or/1-5 1017298
7 Psychiatric hospitals/ 7723
8 Psychosocial Rehabilitation/ 3977
9 Community Mental Health Centers/ 2746
10 Mental Health Services/ 33106
11 ((community or inpatient or in-patient or hospital or service) adj3 4883
rehab™).tw.
12 Residential Care Institutions/ 10250
13 Group homes/ 1085
14 (((support® or shelter* or board* or group or resident*) adj (hous™* or | 15543
home* or accom™ or living or lodg* or tenanc* or care or support* or
rehab*)) or hostel or ((floating or visiting) adj (support or
outreach))).tw.
15 or/7-14 72471
16 | exp hospitalization/ 21936
17 (admission* or re?admission®).tw. 38174
18 bed adj day*.tw. 304
19 length of stay.tw. 4974
20 (patient adj (discharge™ or recovery)).tw. 455
21 (independent) adj (accom™ or living).tw. 2862
22 ((less or lower) adj3 accom*).tw. 620
23 (more adj3 accom™*).tw. 1463
24 (Move on or moveon or move on or moved on or moved-on).tw. 1519
25 or/16-24 61633
26 6 and 15 and 25 3922
27 Limit 26 to English language 3615
28 Limit 27 to yr="2000 -Current" 2258
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Final search
EBSCOhost — CINAHL Plus

LINE | SEARCH Results
14/06/2019
1 (MM "Mental Disorders+") 373084
2 (MH "Mental Health") 30797
3 ((psycho* or psychiat* or mental*) WO (illness* or disorder* or 210998
problem™ or disease* or disab* or health or well being or wellbeing))
[search in: Abstract, Author, Keywords, Classification Codes, Subjects,
Title and Translated Title]
4 (severe mental illness or serious mental iliness) 5356
5 schizo* 29418
6 S1 OR S2 ORS3 OR S4 OR S5 503105
7 MH "Hospitals, Psychiatric” 6238
8 MH "Psychiatric Units" 2325
9 MH "Psychiatric Service" 809
10 MH "Rehabilitation, Psychosocial+" 4760
11 MH "Community Mental Health Services+" 10953
12 MH "Psychiatric Patients" 10806
13 MH "Inpatients" 75089
14 ((community OR inpatient OR hospital) W3 rehab*) 6546
15 MH "Residential Care+" 6873
16 MH "Residential Facilities+" 29117
17 MH "Psychiatric Home Care" 217
18 (((support* OR shelter* OR board* OR group OR resident*) WO 20739
(hous®* OR home* OR accom* OR living OR lodg* OR tenanc* OR care
OR support™ OR rehab*)) OR hostel OR ((floating OR visiting) WO
(support OR outreach)))
19 | S70ORS80ORS9ORS1I00RS11 ORS12 ORS13 0ORS14 ORS1I50RS16 | 151383
ORS17 ORS18
20 (MH "Hospitalization+") 88127
21 (admission* OR readmission* OR re-admission* OR (bed WO day*) OR | 118825
"length of stay")
22 MH "Discharge Planning+" 4641
23 MH "After Care" 11844
24 (patient WO (discharge™ OR recovery)) 21358
25 ((independent) WO (accom* or living)) 1994
26 ((less or lower) W3 accom™*) 216
27 (more W3 accom?®*) 380
28 (Move on or moveon or move on or moved on or moved-on) 25446
29 S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 241689
30 S6 AND S19 AND S29 5952
31 S6 AND S19 AND S29 Limiters - Publication Year: 2000-2019; English 4916

Language
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Final search
Web of Science

LINE | SEARCH Results
14/06/2019
1 TS=((psycho* or psychiat* or mental*) NEAR/O (illness* or disorder* 344890
or problem* or disease* or disab™ or health or "well being" or
wellbeing))
[TS =search in: Title, Abstract, Author Keywords, Keywords Plus]
2 TS=(severe mental illness or serious mental illness) 16489
3 TS=schizo* 220551
4 #3 OR #2 OR #1 525724
5 TS=((community OR inpatient OR hospital) NEAR/3 rehab*) 13344
6 TS=(((support™ OR shelter* OR board* OR group OR resident*) 43957
NEAR/O (hous* OR home* OR accom* OR living OR lodg* OR tenanc*
OR care OR support* OR rehab*)) OR hostel OR ((floating OR visiting)
NEAR/O (support OR outreach)))
7 #6 OR #5 57133
8 TS=(admission* OR readmission* OR re-admission* OR (bed NEAR/O 241565
day*) OR "length of stay")
9 TS=(patient NEAR/O (discharge* OR recovery)) 8721
10 | TS=((independent) NEAR/O (accom* or living)) 3818
11 TS=((less or lower) NEAR/3 accom*) 12302
12 TS=(more NEAR/3 accom*) 14952
13 TS=(Move on or moveon or move on or moved on or moved-on) 366610
14 #13 OR#12 OR#11 OR#10 OR#9 OR #8 642186
15 #14 AND #7 AND #4 533
16 #14 AND #7 AND #4 Limiters - Publication Year: 2000-2019; English 410

Language
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Final search
Cochrane Library

LINE | SEARCH Results
14/06/2019
1 MeSH descriptor: [Mental Disorders] explode all trees 64650
2 MeSH descriptor: [Mentally lll Persons] this term only 46
3 MeSH descriptor: [Mental Health] this term only 1282
4 ((psycho* or psychiat* or mental*) NEAR/O (illness* or disorder* or 86
problem* or disease* or disab* or health or "well being" or
wellbeing)):ti,ab,kw
5 (severe mental illness or serious mental illness):ti,ab,kw 2430
6 schizo*:ti,ab,kw 16750
7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 75729
8 MeSH descriptor: [Hospitals, Psychiatric] this term only 237
9 MeSH descriptor: [Psychiatric Rehabilitation] this term only 32
10 MeSH descriptor: [Rehabilitation Centers] explode all trees 653
11 MeSH descriptor: [Community Mental Health Centers] explode all 109
trees
12 MeSH descriptor: [Community Mental Health Services] this term only | 686
13 MeSH descriptor: [Psychiatric Department, Hospital] this term only 95
14 ((community OR inpatient OR hospital) NEAR/3 rehab*):ti,ab,kw 2915
15 MeSH descriptor: [Residential Treatment] this term only 153
16 MeSH descriptor: [Residential Facilities] explode all trees 1628
17 MeSH descriptor: [Group Homes] this term only 44
18 (((support* OR shelter* OR board* OR group OR resident*) NEAR/O 108253
(hous®* OR home* OR accom™* OR living OR lodg* OR tenanc* OR care
OR support* OR rehab*)) OR hostel OR ((floating OR visiting) NEAR/O
(support OR outreach))):ti,ab,kw
19 #8 OR#9 OR#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR 113181
#17 OR #18
20 MeSH descriptor: [Hospitalization] explode all trees 13019
21 MeSH descriptor: [Mental Health Recovery] this term only 3
22 (admission* or re?admission*):ti,ab,kw 5139
23 | (bed NEAR/O day*):ti,ab,kw 2
24 (length of stay):ti,ab,kw 22443
25 (patient NEAR/O (discharge* or recovery)):ti,ab,kw 3
26 (independent) NEAR/O (accom* or living):ti,ab,kw 0
27 ((less or lower) NEAR/3 accom®):ti,ab,kw 246
28 (more NEAR/3 accom*):ti,ab,kw 238
29 (Move on or moveon or move on or moved on or moved-on):ti,ab,kw | 4205
30 #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR | 35704
#29
31 #7 AND #19 AND #30 786
32 #7 AND #19 AND #30 Limiters - Publication Year: 2000-2019, in Trials | 524
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Final search: Databases combined —
14/06/2019

Database Results
Medline 3923
Embase 6806
PsycINFO 2259
CINAHL Plus 4916
Web of Science 410
Cochrane 524
Total 18838
De-duplicated total 13685

Relevance check

Author, year and title of known paper

Paper
included
in
results?

Notes

Bunyan et al. 2016: ‘In-patient rehabilitation:
clinical outcomes and cost implications’

YES

Killaspy and Zis, 2013: ‘Predictors of outcomes for
users of mental health rehabilitation services: a 5-
year retrospective cohort study in inner London,
UK’

YES

Killaspy et al. 2016: REAL cohort study — ‘Clinical
outcomes and costs for people with complex
psychosis; a naturalistic prospective cohort study
of mental health rehabilitation service users in
England’

YES

Lavelle et al. 2007: ‘Mental Health Rehabilitation
and Recovery Services in Ireland: A multicentre
study of current service provision, characteristics
of service users and outcomes for those with and
without access to these services’

NO

Paper not published in
peer reviewed journals.
Searched
http://www.opengrey.eu/

(23/06/2019), and also
does not appear in this
database.

Kelbrick et al. 2016: 'Evaluating outcomes in an
adult inpatient psychiatric rehabilitation unit'

YES

Killaspy et al. 2019: QUEST cohort study —
‘Predictors of moving on from mental health
supported accommodation in England: national
cohort study’

YES

Trieman, N. and Leff, J. (2002): 'Longterm outcome

of long-stay psychiatric in-patients considered
unsuitable to live in the community: TAPS Project’

YES
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http://www.opengrey.eu/

Updated search: Databases combined —

09/07/2020

Database Results
Medline 113
Embase 214
PsycINFO 108
CINAHL Plus 294
Web of Science 75
Cochrane 104
Total 908
De-duplicated total 813
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Inclusion/Exclusion criteria:

Include:

Study Quantitative studies published in peer reviewed journals.

design

Population | >49% sample people with longer term SMI (psychosis/bipolar).

Inter- Care provision of intervention/service is sufficiently described and is

vention consistent with the 'psychiatric rehabilitation' ethos. l.e. comprised of longer
term (mean or median = >6mo), holistic (biopsychosocial), person-centred
care based on rehabilitation principles (increased Qol, community
integration, progress to greater independence / ADLs and greater
autonomy). The service/intervention should specifically provide for people
with longer term SMI, they may be structured using a 'case management'
(care coordination) approach and work collaboratively with other healthcare
services. The intervention/service should be recognisable as one of the
following: an inpatient rehab unit, a community rehab unit, a community
rehab team (including CMHT with rehab focus) or a supported
accommodation service (residential care, supported housing, floating
outreach). Studies which are trialling an intervention but using a rehab
service as TAU/control.

Outcome Psychiatric hospitalisation during/post intervention (>3month FU post
hospital discharge), and/or discharge or move on rate from intervention
service, and/or tenure of community placement/residency.

Exclude:

Study Qualitative studies, case reports, reviews, guidelines, protocols,

design commentaries, editorials, poster abstracts, conference abstracts, non-English
language.

Population | People with first episode psychosis, mood/affective disorder, dementia or
learning disability. Samples with mean or median = <18 or >64.

Inter- Insufficient information. Acute (crisis) services (<bmo), forensic services,

vention assertive community treatment/outreach / intensive case management, early
intervention in psychosis, nursing homes, non-mh focus (e.g. drug/alcohol
treatment).

Outcome -
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Appendix E: Systematic review meta-analyses

Inpatient services: Positive move

%
Study ES (95% ClI) Weight

Short follow-up
Awara (2017)

Killaspy (2016) — 0.55(0.50,0.61)  12.17
Macpherson (2017) 0.88 (0.75, 0.96) 11.62

Subtotal (I"2=.%, p=.) —— ——— 075(052,098) 35.38
1

—_— 0.83(0.71,0.91)  11.59
—

Long follow-up

1
1
1
|
Bunyan (2016) | —————— 0.90(0.70,0.99)  11.09
1
Gamble (2011) ; . 0.80(0.44,0.97)  8.44
Kavanagh (2009) — - | 0.37(0.23,0.52)  10.82
1
Killaspy (2013) _ 0.40 (0.26,0.56)  10.80
1
Noda (2004) | —— 0.77(0.71,0.82)  12.15
Trieman (2002) —— | 0.40(0.29,0.53)  11.32

Heterogeneity between groups: p = 0.335

Overall (12 =93.74%, p = 0.00); 0.66 (0.53, 0.78) 100.00

1
Subtotal (12 = 93.7%, p = 0.00) _ 0.60 (0.41,0.80)  64.62
1
1
1
1
1
1
1
1
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Inpatient services: Maintained placement

Study

Short follow-up

Awara (2017)
Macpherson (2017)
Killaspy (2016)

Subtotal (1"2=.%,p=".)

Long follow-up

Gamble (2011)

Kavanagh (2009)

Trieman (2002)

Subtotal (172 =84.2%, p = 0.00)

Heterogeneity between groups: p = 0.084
Overall (172 =280.13%, p = 0.00);

Bunyan (2016) —_—t—
Killaspy (2013) — i

Noda (2004) ——
Swildens (2011) —_—

ES (95% Cl)

0.83(0.71, 0.91)
0.88 (0.75, 0.96)
(Excluded)

0.86 (0.79, 0.92)

0.90 (0.70, 0.99)
0.60 (0.44, 0.74)
0.79 (0.73, 0.84)
0.60 (0.47, 0.72)
(Excluded)
(Excluded)
(Excluded)
0.73 (0.60, 0.86)

0.77 (0.68, 0.86)

%
Weight

17.28
17.38
34.66
15.22
14.17

20.14
15.81

65.34

100.00
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Inpatient services: Hospitalisation

Study

Short follow-up

Awara (2017)

Long follow-up

Bunyan (2016)

Heterogeneity between groups: p = 0.441

Overall (1"2=.%,p=.);

ES (95% Cl)

0.19 (0.09, 0.32)

0.27(0.11, 0.50)

0.21(0.12, 0.30)

%

Weight

75.74

24.26

100.00

.25

.75
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Community services: Positive move

%

Study ES (95% Cl) Weight
Long follow-up :
Baloush-Kleinman (2003) : —_— 0.67 (0.60, 0.74) 5.44
Chopra (2011) e 0.06 (0.00,0.27) 5.23
Duurkoop (2003) —— : 0.09 (0.05, 0.15) 5.51
Hallam (2002) . cam] 0.43 (0.30, 0.57) 5.07
Hobbs (2002) : —_—— 0.59 (0.43,0.74) 4.96
Killaspy (2013) —:0— 0.33(0.24,0.43) 5.29
Killaspy (2019) : — 0.41 (0.37,0.46) 5.52
Lascorz (2018) —0—: 0.20(0.13,0.30) 5.36
Lee (2009) : —_— 0.83(0.77,0.87) 5.50
Macpherson (2004) —_— 0.17 (0.09, 0.29) 5.28
Sakiyama (2002) : —_— 0.55(0.41, 0.68) 5.06
Subtotal (122 = 98.5%, p = 0.00) S 0.39(0.22,0.57) 58.19

]
Short follow-up :
Bartholomew (2018) : * 0.50(0.28,0.72) 4.43
D'Avanzo (2004) b d : 0.11(0.09, 0.12) 5.56
de Girolamo (2014) —— : 0.14 (0.09, 0.21) 5.46
de Girolamo (2016) - : 0.16 (0.12, 0.20) 5.53
Hobbs (2000) —_—— : 0.07 (0.01, 0.19) 5.38
King (2000) — 0.40 (0.19, 0.64) 4.38
Trauer (2001) - : 0.04 (0.01,0.10) 5.52
Wong (2008) - ! 0.12 (0.09, 0.15) 5.54
Subtotal (12 = 83.5%, p = 0.00) <> ! 0.13(0.09,0.17) 41.81

]
Heterogeneity between groups: p = 0.003 :
Overall (12 = 98.67%, p = 0.00); 0.30(0.21,0.40) 100.00

I

1

| | | |
0 .25 .5 .75
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Community services: Maintained placement

%

Study ES (95% Cl) Weight
I
Short follow-up 1
Aubry (2015) - 0.70 (0.66,0.74)  4.32
Aubry (2016) — 0.74(0.69,0.78)  4.30
Bartholomew (2018) + 0.77(0.55,0.92)  3.03
D'Avanzo (2004) 1 € 0.96(0.95,0.97) 4.43
de Girolamo (2014) | —# 0.99(0.95,1.00) 4.41
de Girolamo (2016) 1 < 0.99(0.97,0.99) 4.42
Hobbs (2000) —_—— 0.83(0.69,0.93) 3.72
King (2000) . o 0.75(0.51, 0.91) 2.87
Muir (2008) —— 0.85(0.76,0.91) 4.14
Ryu (2006) ! —— 0.94(0.86,0.98) 4.24
Trauer (2001) —— 0.79 (0.69, 0.86)  4.04
Wong (2008) — 0.77(0.73,0.81) 434
Subtotal (12 =97.2%, p = 0.00) <> 0.85(0.80,0.90)  48.26
[}
Long follow-up :
Baloush-Kleinman (2003) : — 0.91 (0.86, 0.94) 4.33
Barbato (2004) i —¢ 0.96(0.91,0.98) 4.36
de Mooij (2016) —_—— 0.58 (0.44,0.70)  3.58
Duurkoop (2003) —_— 1 0.62 (0.54,0.69) 4.11
Hallam (2002) |——  0.89(0.78,0.96) 4.03
Hobbs (2002) R — 0.82(0.67,0.92) 3.71
Killaspy (2013) —_— 0.59 (0.48,0.69) 3.86
Killaspy (2019) I 0.41(0.37,0.46) 4.33
Lascorz (2018) — 0.67 (0.56,0.76)  3.89
Lee (2009) —— 0.83(0.77,0.87) 4.28
Macpherson (2004) —_— : 0.53 (0.40, 0.67) 3.55
Sakiyama (2002) —_— I 0.55(0.41,0.68)  3.52
Stefancic (2007) — 0.68 (0.61,0.74)  4.18
Chopra (2011) ! (Excluded) .
Subtotal (12 =97.9%, p = 0.00) <>' 0.70(0.58,0.82) 51.74
[}
Heterogeneity between groups: p = 0.019 :
Overall (I*2 = 98.29%, p = 0.00); <> 0.77 (0.72,0.82)  100.00
l
| | | |
0 .25 .75 1
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Community services: Hospitalisation

Study

Short follow-up

Anderson (2001)
Fardig (2011) —_——
Penkunas (2014) ——
Trauer (2001) —0—:
Wong (2008) -
Subtotal (112 = 93.5%, p = 0.00) <:>
\
Long follow-up |
Baloush-Kleinman (2003) - :
Barbato (2004) ——
Chan (2007) * :
Hobbs (2000) : —_—
Killaspy (2019) -
Macpherson (2004) :—0—
Meehan (2011) —_—

Ryu (2006) ———
Subtotal (1*2 =96.9%, p = 0.00)

l
Heterogeneity between groups: p = 0.469 :

Overall (IA2 = 95.85%, p = 0.00); <>

1
1
1

ES (95% ClI)

0.45 (0.37, 0.52)
0.05 (0.01, 0.18)
0.20 (0.15, 0.24)
0.16 (0.08, 0.26)
0.19 (0.16, 0.23)
0.21(0.11, 0.31)

0.08 (0.05, 0.12)
0.21 (0.15, 0.29)
0.21(0.05, 0.51)
0.47 (0.31, 0.62)
0.19 (0.16, 0.22)
0.33 (0.21, 0.46)
0.62 (0.54, 0.69)
0.05 (0.01, 0.13)
0.27 (0.15, 0.39)

0.24 (0.16, 0.32)

%
Weight

7.93
7.95
8.31
7.73
8.37
40.29

8.37
8.07
5.13
6.47
8.41
7.06
7.96
8.25
59.71

100.00

I I I I
0 .25 .5 75
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Appendix F: Histograms of the difference in inpatient days before and after a

mental health inpatient rehabilitation admission
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minus total pre-rehab inpatient days (n=172)
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Appendix G: Chapter 4: UCL declaration form for including work which has
already been published

1. For a research manuscript that has already been published (if not yet published, please skip
to section 2):

a) Where was the work published? (e.g. PLoS ONE
journal name)
b) Who published the work? (e.g. Public Library of Science
Elsevier/Oxford University Press):
¢) When was the work published? 20/08/2020
d) Was the work subject to academic peer Yes
review?
e) Have you retained the copyright for the
Yes
work?

[If no, please seek permission from the relevant publisher and check the box next to the below
statement]:
I acknowledge permission of the publisher named under 1b to include in this thesis portions
of the publication named as included in 1a.
2. For a research manuscript prepared for publication but that has not yet been published (if
already published, please skip to section 3):

a) Has the manuscript been uploaded to a Please select If yes, which server? Click
preprint server? (e.g. medRxiv): ' or tap here to enter text.

b) Where is the work intended to be
published? (e.g. names of journals that
you are planning to submit to)

Click or tap here to enter text.

c) List the manuscript’s authors in the Click or tap here to enter text.
intended authorship order:
d) Stage of publication Please select.

3. For multi-authored work, please give a statement of contribution covering all authors (if
single-author, please skip to section 4):
CD-L, HK and JT conceived and designed the study. CD-L developed and carried out the searches
with supervision from JT and NW. All authors were involved in the interpretation of the data. CD-
L drafted the manuscript which was reviewed and revised by all authors. All authors approved
the final version of the manuscript and agreed their accountability in ensuring that any questions
related to the accuracy or integrity of any part of the work were appropriately investigated and
resolved.

4. In which chapter(s) of your thesis can this material be found?

Chapter 4

5. e-Signatures confirming that the information above is accurate (this form should be co-
signed by the supervisor/ senior author unless this is not appropriate, e.g. if the paper was a
single-author work):

Candidate: Christian Dalton-Locke Date: | 14/07/2022

Supervisor/ Senior Author

Helen Kill Date: 1 2022
(where appropriate): elen Rilaspy ate 4/07/20
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Appendix H: Chapter 5: UCL declaration form for including work which has

already been published

1. For a research manuscript that has already been published (if not yet published, please skip
to section 2):

a) Where was the work published? (e.g. Frontiers in Psychiatry
journal name)
b) Who published the work? (e.g. Frontiers
Elsevier/Oxford University Press):
¢) When was the work published? 13/01/2021
d) Was the work subject to academic peer Yes
review?
e) Have you retained the copyright for the
Yes
work?

[If no, please seek permission from the relevant publisher and check the box next to the below
statement]:
I acknowledge permission of the publisher named under 1b to include in this thesis portions
of the publication named as included in 1a.
2. For a research manuscript prepared for publication but that has not yet been published (if
already published, please skip to section 3):

a) Has the manuscript been uploaded to a Please select If yes, which server? Click
preprint server? (e.g. medRxiv): ' or tap here to enter text.

b) Where is the work intended to be
published? (e.g. names of journals that
you are planning to submit to)

Click or tap here to enter text.

c) List the manuscript’s authors in the Click or tap here to enter text.
intended authorship order:
d) Stage of publication Please select.

3. For multi-authored work, please give a statement of contribution covering all authors (if
single-author, please skip to section 4):
CD-L, HK and JT conceived and designed the study. CD-L developed and carried out the searches
with supervision from JT and NW. All authors were involved in the interpretation of the data. CD-
L drafted the manuscript which was reviewed and revised by all authors. All authors approved
the final version of the manuscript and agreed their accountability in ensuring that any questions
related to the accuracy or integrity of any part of the work were appropriately investigated and
resolved.

4. In which chapter(s) of your thesis can this material be found?

Chapter 5

5. e-Signatures confirming that the information above is accurate (this form should be co-
signed by the supervisor/ senior author unless this is not appropriate, e.g. if the paper was a
single-author work):

Candidate: Christian Dalton-Locke Date: | 14/07/2022

Supervisor/ Senior Author

Helen Kill Date: 1 2022
(where appropriate): elen Rilaspy ate 4/07/20
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