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Abstract
The number of psychiatric beds, in most developed countries, has decreased progressively since the late 1950s. Many clinicians believe that this reduction has gone too far. But how can we determine the number of psychiatric beds a mental health
system needs? While the population health approach has advantages over the normative approach, it makes assumptions
about optimal and minimum duration of hospitalization required for various psychiatric disorders. In this paper, we describe
a naturalistic approach that estimates the required number of psychiatric beds by comparing the bed levels at which negative
outcomes develop in different jurisdictions. We hypothesize that there will be a threshold below which negative outcomes
will be seen across jurisdictions. We predict that hospital key performance indices will be more sensitive to bed reductions
than the clinical and social outcomes of patients. The observed outcome approach can complement other approaches to
determining bed numbers at the national and local levels, and should be a priority for future health services research.
Keywords Psychiatric beds · Deinstitutionalization · Health services research

Introduction
In most high income countries the numbers of psychiatric
beds per capita have decreased progressively since the late
1950s (Sealy and Whitehead 2004; Allison et al. 2018).
Two factors contributed to the onset of this decrease. First,
for much of the twentieth century, large mental hospitals,
particularly those in the United States, were underfunded
and overcrowded (Deutsch 1948). Neglect of patients in
these institutions led to a socio-political movement to close
the asylums (Goffman 1961). Second, the introduction of
effective psychotropic medications in the 1950s, especially
antipsychotic medication, made it possible to effectively
treat large numbers of patients with serious mental illness
(SMI) who could then be discharged from hospital (Chow
and Priebe 2013).
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Many countries subsequently developed psychiatric inpatient units in general hospitals, initially to complement, but
ultimately to replace, large freestanding psychiatric hospitals. The architects of this deinstitutionalization movement
did not attempt to establish the number of beds required
by a well-functioning mental health system. Some jurisdictions eventually set benchmark figures for bed numbers, but
these decisions were not based on empirical evidence. In the
absence of established targets, funders and administrators
generally reduced the numbers of psychiatric beds using a
“how low can you go?” approach. As bed numbers declined
problems in the functioning of psychiatric units and adverse
patient outcomes were observed (Munk-Jorgensen 1999).
Many clinicians believe that psychiatric beds have been
reduced to levels that not only preclude the provision of
good care, but also adversely affect patient safety (La et al.
2016; Torrey 2015; Fuller et al. 2016; Allison et al. 2018).
The assertion that there are insufficient numbers of
psychiatric beds is often met by the statement that what
is needed are additional community services rather than
more beds (Rosen et al. 2018; Johnson 2011). While
well-developed community mental health services can
reduce the requirement for hospitalization, a core group
of patients need a period of inpatient care when there is
a significant risk of self-harm or harm to others. Most

13

Vol.:(0123456789)

Author's personal copy
Administration and Policy in Mental Health and Mental Health Services Research

scholars conclude that the mental health care system
should have both bedded and non-bedded services (Pirkis
et al. 2007; Thornicroft and Tansella 2013). Some argue
that the development of non-bedded services only reduce
bed requirements when bed numbers are high and suggest
that many countries have exhausted options for new community services that could facilitate further reduction of
bed numbers: the law of diminishing returns (Tyrer 2011).
The fact that countries with differently structured mental health systems have experienced intense pressure on
inpatient services (Sisti et al. 2018; Tyrer 2011; Allison
et al. 2018), and a worsening of the plight of patients with
SMI as numbers of psychiatric beds decreased (Munk-Jorgensen 1999; Sisti et al. 2015), suggests that bed numbers
may have been reduced below a minimal threshold.
But how can we tell how many beds are needed by a wellfunctioning mental health care system? Ideally, we would
manipulate the number of bed numbers in different regions
of a single jurisdiction and measure relevant outcomes. We
are unaware of such experiments and in view of the practical
and ethical barriers doubt that any will be conducted.
Three alternative approaches have been proposed to calculate the required number of psychiatric beds: (1) expert
consensus, (2) the normative approach and (3) the population health approach (Harris et al. 2012).
Fig. 1  Psychiatric care beds per
100,000 population, 2014–2016
(OECD website https://doi.
org/10.1787/0191328e-en)
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Based on expert consensus, both the Canadian Psychiatric Association and the Treatment Advocacy Center in the
United States recommended a target of 50 publicly funded
psychiatric beds per 100,000 population (Gordon 1997; Torrey et al. 2008). While expert consensus collates the views of
senior clinicians, the Canadian Psychiatric Association and
the Treatment Advocacy Centre do not say how these clinicians arrived at their estimate. Moreover, evidence-based
medicine considers expert opinion of limited value in a hierarchy of evidence (Toneli 1999).
The normative approach is based on the supposition that
jurisdictions with broadly similar health care systems and
demographics will require the same number of beds. A
jurisdiction that is delivering good service can then act as a
model on which a similar jurisdiction can base its estimate
of the required number of beds.
The marked difference in numbers of psychiatric beds per
capita reported by countries with broadly similar economies
and health care systems poses a challenge for the normative
approach. There is more than a ten-fold difference in the
numbers of psychiatric beds reported to the Organization
for Economic Cooperation and Development (OECD) by
members of the European Union (Fig. 1). If these countries
provide equivalent services, should bed targets be modelled
on the higher or lower numbers?
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Part of the disparity in the OECD bed figures is likely due
to the definition of a psychiatric bed. For example some, but
not all countries, classify residential services for individuals
being withdrawn from, or receiving rehabilitation for, alcohol and drug addiction as psychiatric beds. Lack of a standard definition makes it difficult to understand the reported
international differences in bed numbers. Italy reports 9 beds
per 100,000 population (9/100,000), which is less than 25%
of the number in the UK (Fig. 1). Italy’s low number of beds
has been the model for a normative approach that has had a
major influence on service development in many countries
around the world (Fioritti 2018). However, Italy underscores
the problem of defining a psychiatric bed. Italy has a large
number of residential treatment facilities that it does not consider to be hospitals even though many provide psychiatric
rehabilitation in a manner that would be considered inpatient
care elsewhere (Guaiana et al. 2018). This is a consequence
of Italian Law 180, which bans large psychiatric hospitals
(Burti and Benson 1996). These and other considerations
make Italy’s reported bed numbers too low to be used as the
basis of a normative-based calculation (Guaiana et al. 2018).
The population health approach begins by evaluating the
prevalence and severity of mental illness within a jurisdiction and then applies standards for the use of components
of care, including inpatient care, to determine the required
number of beds and other services. An advantage of the
population health approach is that it can accommodate variations in the prevalence of psychiatric disorders between
jurisdictions. Rates of psychiatric disorders, including substance abuse (Global Drug Survey 2017) and psychosis
(Mulè et al. 2017), vary significantly between countries.
The major weakness of a population health approach is that
it is premised on propositions about volume of each service
required for each disorder. However, there are few empirical
data to indicate the optimal duration of inpatient services for
the common psychiatric disorders. Therefore, the population
health approach requires assumptions about optimal length
of inpatient stay and these assumptions limit its ability to
accurately predict the numbers of psychiatric beds a jurisdiction will need.
In this paper, we propose an alternative method, which
we call the “observed outcome approach,” to calculate psychiatric beds requirements. The observed outcome approach
proposes that varying access to psychiatric beds has observable effects on health systems and populations. The approach
examines the relationship between bed numbers and key
performance indicators (KPIs) for hospitals and population
outcomes for people with mental illness to calculate minimum and optimum bed requirements. The observed outcome
approach may aid international comparisons of access to
inpatient care and assist governments to predict required bed
numbers at both the national and local levels.

Table 1  Hospital key performance indicators and population outcomes
Hospital KPIs
Out of area placements
Boarding in emergency rooms
Involuntary admission
Occupancy rates in psychiatric units
Average length of stay in psychiatric units
Level of acuity on inpatient wards
Discharge to homelessness
Readmission rates
Population outcomes
Rates of homelessness amongst people with SMI
Rates of people with SMI in homeless shelters
Rates of all-cause mortality
Rates of suicide
Rates of crime committed by people with SMI
Rates of incarceration amongst people with SMI
Rates of people with SMI in jails
Burden on carers

A KPI is a quantifiable measure used to track and evaluate
the success of an organization’s performance as the organization works towards its strategic goals. Hospitals regularly
use KPIs, such as wait times for specific services, to monitor
their performance and plan for the future. A priori, some
KPIs, such as bed occupancy and boarding patients in emergency rooms, seem especially likely to be affected by the
number of available psychiatric beds. Reducing bed numbers
likely results in higher occupancy rates for the remaining
beds, and consequently lengthens stays in emergency rooms
for patients needing admission. If patients are unable to be
admitted in a timely way to a local bed, or are discharged
prematurely from hospital, they may face additional risks,
which contribute to adverse population outcomes such as
rates of suicide and incarceration.
We hypothesize that there are thresholds for the safe
minimal number of psychiatric beds below which further
reduction will have a markedly negative effect on KPIs and
lead to adverse population outcomes. Confidence in the utility of the observed outcome approach for planning will be
strengthened if different countries show similar thresholds
for a particular hospital KPI or population outcome.
We predict that hospital KPIs are likely to be more sensitive to changes in bed numbers than population outcomes
because the latter are distal outcomes that are likely affected
by a range of factors apart from bed numbers. We previously
reported the relationships between changing bed numbers
and a hospital KPI in the state of South Australia (Allison
et al. 2018). Decreasing and subsequently increasing bed
numbers was associated with the changes in the expected
direction for duration of boarding in emergency rooms. In
the current paper, we explore the evidence for these relationships at the national and international levels.
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In Table 1, we list KPIs and population outcomes that
may be affected by increasing or reducing psychiatric bed
numbers. The current paper examines the potential and limitations of these indices for the observed outcomes approach.
The list of indices was compiled through a scan of the literature and consultation with colleagues in four countries,
Australia, Canada, UK and US who were asked to identify
measurable factors that could indicate when a mental health
system has too few beds. Each of these four countries has
experienced a rapid decrease in psychiatric bed numbers and
has a strong tradition of health policy research.
We briefly describe each KPI and population outcome
and discuss how they may be affected by the available number of psychiatric beds. Some research has been conducted
on the relationship between psychiatric bed numbers and a
number of these variables. While it is beyond the scope of
this article to provide a systematic review of the research
for each variable, we will discuss some selected studies to
indicate how the observed outcomes approach may work.

Hospital KPIs
Out of Area Placement
Out of area placements (OAPs) occur when a local hospital
has no available beds and a patient, who needs inpatient care,
is transferred to a neighbouring or distant hospital which has
an available bed. The use of OAPs varies between countries
and sometimes between regions within a country. Sending
a patient to a distant hospital is problematic as it isolates
patients from family and friends (Edwards et al. 2012),
causes discontinuity of care during the critical period after
discharge (Killaspy and Meier 2010) and increases length of
stay and overall costs (Killaspy and Meier 2010; Edwards
et al. 2012). The use of OAP has increased in the UK during
a period of bed reductions (McNicoll 2015; Kentish 2017).
While some suggest that an increase in OAPs is caused by
the decreasing availability of beds (Kentish 2017), we are
unaware of research that has formally studied the relationship between the bed numbers and OAPs.

Boarding in Emergency Room
When patients need admission and there are no available
beds in the psychiatric unit, an alternative to OAP is to officially admit the patients but keep them in the emergency
department (ED). This is known as “psychiatric boarding”
(Simpson et al. 2014). Patients are boarded in the ED when
inpatient care is considered absolutely necessary and thus
often restricted to patients who meet criteria for involuntary
admission based on their risk of harm to themselves or others (Applebaum 2015). The duration of ED boarding varies
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from hours to days (Alakeson et al. 2010; Bender et al.
2008). Limited psychiatric treatment is provided to these
patients (Bender et al. 2008) apart from chemical restraint
that may be used for agitation precipitated by overstimulation in a chaotic environment (Allison et al. 2018). Boarding
has a detrimental effect on other patients using the ED, and
on ED staff (Chalfin et al. 2007; Bender et al. 2008; Nicks
and Manthey 2012; Alakeson et al. 2010).
Psychiatric boarding is increasing in US hospitals (Applebaum 2015) and many believe that the cause is a lack of psychiatric beds (Bender et al. 2008; Chang et al. 2011; Swartz
2016). However, the lack of systematically collected data
on ED boarding makes it a difficult phenomenon to study
(O’Neil 2016), and there are few longitudinal or comparative studies.

Rate of Involuntary Admission
The rate of involuntary admissions is rising in Canada (Lebenbaum et al. 2018) and has increased in many, but not all,
European countries (Priebe et al. 2005). The increase in
involuntary admission in the UK correlates with the reduction in psychiatric bed numbers (Keown et al. 2011). The
reasons for this association are unclear. A reduction in bed
availability limits the option for elective admission and may
result in a deterioration of a patient’s condition to a level at
which the patient must be admitted involuntarily. Alternatively, increased acuity levels have made psychiatric wards
unpleasant environments and patients may refuse voluntary
admission leading to higher rates of involuntary admissions.
Decisions about involuntary admissions are complex and
influenced by factors apart from bed availability.

Occupancy Rates
Bed occupancy is defined as the sum of the number of days
in hospital for all patients divided by the time the beds were
available. The Royal College of Psychiatrists in the UK notes
that occupancy rates are the main driver of inpatient care
standards and stipulates that bed occupancy rates in psychiatric units should be maintained at 85% or less (Royal
College of Psychiatrists 2011). This is also the level recommended in other health care specialties (Green 2003). Occupancy rates in psychiatric units appear to have increased as
bed numbers have declined (Jones 2013; Crisp et al. 2016).
A recent survey of mental health trusts in the UK reported
that bed occupancy on psychiatric wards ranged from 57 to
147% with an average of 104% (Crisp et al. 2016). While
it seems likely that occupancy rates have increased as bed
numbers have decreased, we were unable to locate studies
to confirm this.
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Length of Stay

Frequency of Discharge to Homelessness

As psychiatric bed numbers have decreased so has the
average length of stay (LOS) per admission (Lee et al.
2012; Jacobs et al. 2015). Indeed, the reduction of LOS
has been an intentional response of many hospitals faced
with bed shortages (Slade and Goldman 2015). Reduction
in LOS is a phenomenon that is seen in many medical
specialties (OECD: Health Data 2009) and is sometimes
an objective of health care systems attempting to reduce
costs (Caplan et al. 1999). Reducing LOS appears to be a
feasible approach to cost containment for procedural-based
services, but even for procedural services the reduction of
LOS below a critical point increases morbidity and mortality (Wong et al. 2011) and rates of readmission (Nordström et al. 2015). The critical LOS below which adverse
outcomes occur for patients receiving psychiatric care is
likely significantly longer than for procedural-based services, because inpatient psychiatric care often requires a
period of evaluation. Furthermore, many psychiatric treatments have a time lag before the onset of effectiveness.
Remarkably, in the US, median LOS in psychiatric units
of community hospitals has fallen to 6 days (Sisti et al.
2018). These ultra-short admissions do not accommodate
the delayed onset of action of most psychiatric medications, provide inadequate time for discharge planning and
may contribute to homelessness (Backer et al. 2007). A
systematic review by the Cochrane Collaboration concluded that there was no evidence of adverse effects of
short LOS (Babalola et al. 2014). However, in addition to
low quality of available studies, this review defined a short
LOS as less than 28 days. Well-designed studies need to
be undertaken to determine if there are adverse effects of
current ultra-short admissions.

Homelessness has increased in most western countries over
the last 30 years (Lee et al. 2010). It is a complex problem
that likely has multiple causes (Gaetz et al. 2013). Homelessness is a stressor that can increase the risk of relapse of
mood and psychotic disorders, but it is also an outcome of
untreated severe mental illness (Fazel et al. 2008) and therefore an indicator of failure of the mental health system. Prior
to deinstitutionalization, people who were unable to look
after themselves because of severe and persistent mental illness were provided permanent housing in large asylums. In
the early years of deinstitutionalization, placement in appropriate housing was viewed as an important component of
discharge planning for patients admitted to a psychiatric
unit. More recently the pressure to free up beds, and limited
availability of high support placements, has meant that a
place to live at the end of an inpatient stay is not guaranteed
and patients are discharged to homelessness even following
psychiatric rehabilitation in tertiary care facilities (Forchuk
et al. 2006). There has been little systematic study of the
phenomenon of discharge to homelessness.

Level of Acuity on Inpatient Units
As the numbers of psychiatric beds have declined admission
has increasingly been limited to patients with the most severe
illnesses. Many of these patients are agitated; this appears
to have caused an increased incidence of disturbed behaviour on inpatient units, including violent assaults towards
staff (Virtanen et al. 2011; Bowers et al. 2011). Although an
important KPI, there appears to have been limited systematically collected longitudinal data on behavioural disturbance
on psychiatric wards. Level of acuity could be measured
either using standard measures of psychopathology or calculation of the number incidents of aggression. Other factors
such as staffing levels, staff training, level of stimulation and
ward programming have been shown to affect the level of
violence and would need to be controlled for (Bowers et al.
2011).

Readmission to Hospital
Readmission within a short period of discharge from a psychiatric unit often indicates a failure to adequately treat the
primary condition or to make a plan to deal with environmental stressors that the patient will experience following
discharge (Gaynes et al. 2015) and readmission rates are
sometimes used as a proxy indicator for quality of inpatient
care (Ashton et al. 1997). In the US, psychotic illnesses have
the highest readmission rate for the first seven days after
discharge and are second after congestive heart failure for
readmission within 30 days of discharge from hospital. A
systematic review of the literature on psychiatric readmission and system variables including bed numbers found
that limited research has been published in this area (Kalseth
et al. 2016).

Population Outcomes
Homelessness
People with mental illness are overrepresented in homeless
populations with higher rates not only for individuals with
alcohol and substance abuse, but also for mood and psychotic disorders (Fazel et al. 2008). These rates have been
reported to be increasing (North et al. 2004) and the percentage of homelessness in people suffering from chronic
psychotic disorders, such as schizophrenia, may be as high
as 11% (Folsom and Jeste 2002). One study of homelessness
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in US cities demonstrated an inverse correlation between
homelessness and numbers of psychiatric beds (Markowitz 2006). However, homelessness and specifically rates of
homelessness in people who suffer from serious mental illness is a complex problem. Lack of availability of psychiatric beds may be one of many causative factors but other
factors such as employment rates, availability of supported
housing or of assertive community treatment almost certainly affect rates of homelessness of people with serious
mental illness.

Rates of Suicide
Some scholars have suggested that increasing difficulty
securing a bed on a psychiatric unit and rapid turnover
leading to premature discharge has led to an increase in
the suicide rate (Munk-Jorgensen 1999). Several groups of
researchers have reported a significant correlation between
psychiatric bed numbers and suicide (Bastiampillai et al.
2016; Yoon and Bruckner 2009; Goldacre et al. 1993). In
contrast, a number of other studies have failed to show this
relationship (Vyssoki et al. 2011; Pirkola et al. 2007; Madsen and Nordentoft 2013).

Rate of All‑Cause Mortality
People with mental illness have a shorter life-expectancy
than the general population (Lawrence et al. 2013; Walker
et al. 2015; Gatov et al. 2017). Most of this premature mortality is due to physical illness such as cardiovascular and
respiratory conditions rather than from suicide or other
causes directly attributable to mental illness (Walker et al.
2015; Gatov et al. 2017). Mortality rates have fallen steadily
for the general population (Wang et al. 2012) and for people
suffering from mental illness, including those with severe
mental illnesses such as schizophrenia (Gatov et al. 2017).
While some studies show a widening gap in the mortality
rates between people with mental illness and the general
population (Lawrence et al. 2013), others report a narrowing
(Wahlbeck et al. 2011). Reduction of beds has not resulted
in an increase in all-cause mortality in people with mental
illness.

2015). We identified one recent study showing a correlation
between reduced state hospital beds in the US and firearm
related deaths (Meszaros 2017), but could not find studies
that more generally examined rates of violence by people
with mental illness and number of available psychiatric beds.

Rate of Incarceration of People with Serious Mental
Illness
In 1939, Lionel Penrose reported an inverse correlation in
the number of patients in psychiatric hospitals and the size
of the prison population based on cross-sectional data from
18 European countries (Penrose 1939). This correlation,
sometimes referred to as Penrose’s law or Penrose’s hydraulic theory, has been replicated in many subsequent longitudinal studies (Chow and Priebe 2016; Mundt et al. 2015;
Primeau et al. 2013; Hartvig and Kjelsberg 2009; Steadman
et al. 1984). However, scholars are sceptical of the simplistic assumptions associated with the hydraulic model. For
example, while Large and Nielssen (2009) found a negative
correlation between hospital and prison beds in 158 countries in 2004, they noted that this correlation was not seen
in a sub-analysis of 38 high income countries. Chow and
Priebe (2016) reported that when gross domestic product
was added as a potential covariate, the correlation between
beds and prison placements disappeared. Raphael and Stols
(2013) found a negative correlation in the US after 1980
but not before. Bluml et al. (2015) found a negative correlation between hospital and prison beds across 26 European
countries, but noted that this association was not significant
in a mixed multivariate regression model suggesting a more
complex association.
Methodological issues may account for some of the difference in findings (Dae-Young 2016). While Penrose’s hydraulic theory remains controversial, it is clear that in the current
era of low bed availability, people with mental illness are
overrepresented in jail populations (Fazel and Danesh 2002).
The prevalence of psychotic disorders in inmates of US jails
is approximately five times that of the general population
(Raphael and Stols 2013) and one analysis estimated that
4–7% of the prison population is accounted for by reduced
numbers of psychiatric beds (Raphael and Stols 2013).

Rates of Violent Crime Committed by Individuals
with Serious Mental Illness

Burden on Care Givers

People suffering from a mental illness are more likely to
commit crimes than the general population (Brennan et al.
2000; Vogel 2014) with the greatest risk in those who are
untreated (Torrey 2015) or have comorbid substance abuse
(Vogel 2014). Some scholars have suggested that decreasing
numbers of psychiatric beds is associated with increased
incidents of violent behaviour by people with SMI (Torrey

Most people with severe mental illness live with their families (Lauber et al. 2003; Sinha 2012) who then carry the
primary burden of caring for these individuals (Flyckt et al.
2013). When a person has an exacerbation of their mental
illness and there is no bed available, it usually falls to the
family member(s) to provide the extra support for the person
at home (Allison et al. 2017). We could not find systematic
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research on the relationship between psychiatric bed numbers and family burden.

Discussion
Bedded services are an important component of a comprehensive and balanced mental health care system (Thornicroft
and Tansella 2013). As such we should attempt to establish
targets for psychiatric beds in the same way we do for other
components of mental health services such as the number
of assertive community treatment teams or psychiatrists per
capita. Many clinicians assert that a lack of available psychiatric beds is having serious deleterious effects on individuals
with mental illness. Thus, the establishment of an accepted
bed target should be a priority for mental health planners.
Bed targets should be based on the best available evidence.
We note that the normative approach and population based
approach have flaws that lead to an inaccurate estimation of
required bed numbers. Indeed, many jurisdictions eschew
these approaches, and have reduced psychiatric bed numbers
based using a “how low can you go approach.” Ironically, the
observed outcome approach may actually answer the question “how low can you go.”
We have identified eight hospital KPIs and eight community outcomes that may be affected by reductions in the
number of psychiatric beds. We conducted a selected literature review to determine the importance of these outcomes and their relationship to bed numbers. This review
suggests that several hospital KPIs may have deteriorated
over time. For example, in many hospitals occupancy rates
remain stubbornly above the recommended 85% level. However, we could not find decisive data showing an increase in
occupancy rates over time or evidence that occupancy rates
correlate with bed numbers. Likewise, while it appears that
OAPs and boarding in the ED are relatively new phenomena, little formal research has been undertaken to determine
whether they are related to decreasing bed numbers.
Intuitively, it seems likely that the decreased number of
psychiatric beds has affected hospital KPIs such as occupancy, LOS, OAPs and ED boarding. If so, systematic study
should be able to determine if there is a critical number of
beds per capita below which a KPI such as ED boarding
occurs. If ED boarding occurs at similar bed numbers across
jurisdictions, and especially if those jurisdictions had varied
non-bedded mental health services, policy planners would
have a narrow range for psychiatric bed numbers below
which OAPs or ED boarding would be expected to occur.
While hospital KPIs are important to policy planners,
clinical and social outcomes are what concern patients and
their carers. The utility of population variables in calculating
bed requirements may be more limited than hospital KPIs.
Population variables are almost certainly affected by factors

apart from the number of psychiatric beds. Studies of the
relationship between the number of psychiatric beds and
population variables, such as incarceration of individuals
with SMI and suicide rates, show inconsistent results. It is
possible that some negative outcomes, such as increase in
suicide rates or all-cause mortality, may only become apparent if beds are reduced to a very low number per capita. Elucidation of this type of relationship requires more systematic
and fulsome research approach than has been undertaken
to date.
It appears that a vigorous effort to assess the effects of
reducing psychiatric bed numbers is an important and urgent
need for mental health services. To facilitate international
comparisons, there must be agreement on the definition of
what constitutes a psychiatric bed. We suggest starting from
three basic types of psychiatric bed, (1) Acute care beds,
which are nearly always located in general hospitals and
provide short-term admission and treatment. (2) Rehabilitation beds, which are usually located in stand-alone facilities and provide longer-term treatment and rehabilitation.
(3) Supervised residential placements, which provide a
range of time-limited or permanent places to live. Supervised residential placements are not usually considered as
psychiatric beds, and not reported as such by the OECD.
However, they play an important role in the mental health
care system and residential placements with 24-h clinical
support likely have a significant effect in reducing demand
for hospitalization. At a minimum, meaningful comparisons
require information on all three types of beds. However, the
devil is in the details. There are variations in how countries
manage behavioural problems and consequently how they
define acute psychiatric beds. For example in Italy, children,
and elderly patients with dementia, who have behavioural
problems are usually admitted to paediatric and general
medicine units respectively, rather than to psychiatric units
as happens in many other countries (Guaiana et al. 2018).
A taxonomy of residential placements has been developed
(McPherson et al. 2018) and the development of a similar
type of taxonomy for hospital beds would be helpful. In the
meantime, countries should provide a more detailed breakdown of their psychiatric bed numbers to include the portion that are used for children and adolescents, cognitively
impaired older patients, detoxification from substances and
rehabilitation from substance abuse.
Health service research using the observed outcome
approach can be undertaken using data that are routinely
collected by governments. These studies can elucidate
whether reductions of bed numbers affect hospital KPIs
such as occupancy rate, OAPs and ED boarding. Countries
that maintain national health registries which collect longitudinal data on patient outcomes, including several Nordic countries, may be particularly well placed to undertake
these studies. Interpretation of this research must consider
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the possibility that there are thresholds in the number of
beds below which adverse outcomes occur. Much of the
available research examining the effect of reducing the
numbers of psychiatric beds was conducted in an era when
bed availability was much higher than it is now and some
of this research needs to be repeated.
In conclusion, the observed outcomes approach may
allow governments to make more confident decisions
about targets for psychiatric bed numbers, based on health
services research using hospital KPIs and population outcomes summarized in this paper. When indicators such
as bed occupancy, out of area admissions and length of
stay in emergency rooms increase despite the provision of
additional community resources, adjusting bed numbers
upwards would seem to be the most appropriate action.
If our hypothesis, that there are thresholds for the number of psychiatric beds below which adverse outcomes
begin to appear, is correct the development of bed targets
may avoid turmoil within hospital systems and ultimately
improve the outcomes for patients and their families.
Funding This study did not receive any funding.

Compliance with Ethical Standards
Conflict of interest The authors have no conflicts of interest related to
this article.
Ethical Approval This article does not contain any studies with human
participants or animals performed by any of the authors.

References
Alakeson, V., Pande, N., & Ludwig, M. (2010). A plan to reduce
emergency room ‘boarding’ of psychiatric patients. Health
Affairs, 29(9), 1637–1642. https  : //doi.org/10.1377/hltha
ff.2009.0336.
Allison, S., Bastiampillai, T., & Castle, D. (2017). Victoria’s low availability of public psychiatric beds and the impact on patients, carers and staff. Australian & New Zealand Journal of Psychiatry,
52(1), 91–92. https://doi.org/10.1177/0004867417721019.
Allison, S., Bastiampillai, T., Licinio, J., Fuller, D., Bidargaddi, N., &
Sharfstein, S. (2018). When should governments increase the supply of psychiatric beds? Molecular Psychiatry, 23(4), 796–800.
Applebaum, P. S. (2015). “Boarding” psychiatric patients in emergency
rooms: One court says “no more”. Psychiatric Services, 66(7),
668–670. https://doi.org/10.1176/appi.ps.660707.
Ashton, C. M., Del Junco, D. J., Souchek, J., Wray, N. P., & Mansyur,
C. L. (1997). The association between the quality of inpatient care
and early readmission: A meta-analysis of the evidence. Medical
Care, 35(10), 1044–1059.
Babalola, O., Gormez, V., Alwan, N. A., Johnstone, P., & Sampson, S.
(2014). Length of hospitalisation for people with severe mental
illness. Cochrane Database of Systematic Reviews. https://doi.
org/10.1002/14651858.CD000384.pub3. Art. No: CD000384.

13

Backer, T. E., Howard, E. A., & Moran, G. E. (2007). The role of
effective discharge planning in preventing homelessness. The
Journal of Primary Prevention, 28(3–4), 229–243.
Bastiampillai, T., Sharfstein, S. S., & Allison, S. (2016). Increase in
US suicide rates and critical decline in psychiatric beds. Journal of the American Medical Association, 316(24), 2591–2592.
https://doi.org/10.1001/jama.2016.16989.
Bender, D., Pande, N., & Ludwig, L. (2008). A literature review:
Psychiatric boarding. Prepared for the Office of Disability,
Aging and Long-Term Care Policy Office of the Assistant Secretary for Planning and Evaluation U.S. Department of Health
and Human Services Contract #HHS-100-03-0027. Retrieved
from https: //aspe.hhs.gov/pdf-repor t /litera ture- review-psych
iatric-boarding.
Blüml, V., Waldhör, T., Kapusta, N. D., & Vyssoki, B. (2015). Psychiatric hospital bed numbers and prison population sizes in 26
European countries: A critical reconsideration of the Penrose
Hypothesis. PLoS ONE, 10(11), e0142163.
Bowers, L., Stewart, D., Papadopoulos, C., Dack, C., Ross, J., Khanom, H., Jeffery, D. (2011). Inpatient violence and aggression:
A literature review. Section of Mental Health Nursing Health
Service and Population Research Institute of Psychiatry Kings
College London.
Brennan, P. A., Mednick, S. A., & Hodgins, S. (2000). Major mental disorders and criminal violence in a Danish birth cohort.
Archives of General Psychiatry, 57(5), 494–500.
Burti, L., & Benson, P. R. (1996). Psychiatric reform in Italy: Developments since 1978. International Journal of Law and Psychiatry, 19(3–4), 373–390.
Caplan, G., Board, N., Paten, A., Tazelaar-Molinia, J., Crowe, P.,
Yap, S. J., & Brown, A. (1999). Decreasing lengths of stay: The
cost to the community. Australian and New Zealand Journal of
Surgery, 69(6), 433–437.
Chalfin, D. B., Trzeciak, S., Likourezos, A., Baumann, B. M., &
Dellinger, R. P. (2007). Impact of delayed transfer of critically
ill patients from the emergency department to the intensive
care unit. Critical Care Medicine, 35(6), 1477–1483. https://
doi.org/10.1097/01.CCM.0000266585.74905.5A.
Chang, G., Weiss, A. P., Orav, E. J., Jones, J. A., Finn, C. T., Gitlin,
D. F.,.. . Rauch, S. L. (2011). Hospital variability in emergency
department length of stay for adult patients receiving psychiatric consultation: A prospective study. Annals of Emergency
Medicine, 58(2), 127–136 e1. https://doi.org/10.1016/j.annem
ergmed.2010.12.003.
Chow, W. S., & Priebe, S. (2013). Understanding psychiatric institutionalization: A conceptual review. BMC Psychiatry, 13, 169.
https://doi.org/10.1186/1471-244X-13-169.
Chow, W. S., & Priebe, S. (2016). How has the extent of institutional
mental healthcare changed in Western Europe? Analysis of data
since 1990. British Medical Journal Open, 6(4), e010188. https
://doi.org/10.1136/bmjopen-2015-010188.
Crisp, N., Smith, G., & Nicholson, K. (Eds.). (2016).Old problems,
new solutions: Improving acute psychiatric care for adults in
England. London: The Commission on Acute Adult Psychiatric
Care. Royal College of Psychiatrists.
Dae-Young, K. (2016). Psychiatric deinstitutionalization and prison
population growth: A critical literature review and its implications. Criminal Justice Policy Review, 27(1), 3–21.
Deutsch, A. (1948). The shame of the states. New York: Harcourt,
Brace.
Edwards, T., Wolfson, P., & Killaspy, H. (2012). A guide to good
practice in the use of out-of-area placements. London, England:
Royal College of Psychiatrists’ Faculty of Rehabilitation and
Social Psychiatry. Retrieved from https://www.rcpsych.ac.uk/
pdf/FR%20RS%2006_for%20web.pdf.

Author's personal copy
Administration and Policy in Mental Health and Mental Health Services Research
Fazel, S., & Danesh, J. (2002). Serious mental disorder in 23 000
prisoners: A systematic review of 62 surveys. Lancet, 359(9306),
545–550.
Fazel, S., Khosla, V., Doll, H., & Geddes, J. (2008). The prevalence
of mental disorders among the homeless in western countries:
Systematic review and meta-regression analysis. PLoS Medicine,
5(12), e225. https://doi.org/10.1371/journal.pmed.0050225.
Fioritti, A. (2018). Is freedom (still) therapy? The 40th anniversary
of the Italian mental health care reform. Epidemiology and Psychiatric Sciences. https://doi.org/10.1017/S2045796017000671.
Flyckt, L., Löthman, A., Jörgensen, L., Rylander, A., & Koernig, T.
(2013). Burden of informal care giving to patients with psychoses:
A descriptive and methodological study. International Journal of
Social Psychiatry, 59(2), 137–146. https://doi.org/10.1177/00207
64011427239.
Folsom, D., & Jeste, D. V. (2002). Schizophrenia in homeless persons:
A systematic review of the literature. Acta Psychiatrica Scandinavica, 105(6), 404–413.
Forchuk, C., Russell, G., Kingston-MacClure, S., Turner, K., & Dill, S.
(2006). From psychiatric ward to the streets and shelters. Journal
of Psychiatric and Mental Health Nursing, 13(3), 301–308.
Fuller, D., Sinclair, E., Geller, J., Quanbeck, C., & Snook, J. (2016).
Going, going, gone: Trends and consequences of eliminating state
psychiatric beds. A report from the Office of Research and Public
Affairs. Arlington, VA: Treatment Advocacy Center. Retrieved
from http://www.treatmentadvocacycenter.org/.
Gaetz, S., Donaldson, J., Richter, T., & Gulliver, T. (2013). The state of
homelessness in Canada 2013. Toronto, ON: Canadian Homelessness Research Network Press. Retrieved from http://www.homel
esshub.ca/sites/default/files/SOHC2013_execsummary_web.pdf.
Gatov, E., Rosella, L., Chiu, M., & Kurdyak, P. A. (2017). Trends
in standardized mortality among individuals with schizophrenia,
1993–2012: A population-based, repeated cross-sectional study.
Canadian Medical Association Journal, 189(37), E1177–E1187.
https://doi.org/10.1503/cmaj.161351.
Gaynes, B. N., Brown, C., Lux, L. J., Ashok, M., Coker-Schwimmer,
E., Hoffman, V.,.. . Viswanathan, M. (2015). Management strategies to reduce psychiatric readmissions. Technical Briefs, No.
21, Rockville, MD: Agency for Healthcare Research and Quality.
Retrieved from https://effectivehealthcare.ahrq.gov/topics/psych
iatric-readmissions/technical-brief/.
Global Drug Survey. (2017). Retrieved from https://www.globaldrug
survey.com/wp-content/themes/globaldrugsurvey/results/GDS20
17_key-findings-report_final.pdf.
Goffman, E. (1961). Asylums: Essays on the social situation of mental
patients and other inmates. Garden City: Anchor Books.
Goldacre, M., Seagroatt, V., & Hawton, K. (1993). Suicide after discharge from psychiatric inpatient care. The Lancet, 342(8866),
283–286.
Gordon, A. (1997). Psychiatric bed levels. Position paper. Ottawa: The
Canadian Psychiatric Association.
Green, L. (2003). How many hospital beds? Inquiry, 39(4), 400–412.
Guaiana, G., O’Reilly, R., & Grassi, L. (2018). A Comparison of
inpatient adult psychiatric services in Italy and Canada. Community Mental Health Journal. https://doi.org/10.1007/s1059
7-018-0283-3.
Harris, M. G., Buckingham, W. J., Pirkis, J., Groves, A., & Whiteford,
H. (2012). Planning estimates for the provision of core mental
health services in Queensland 2007 to 2017. Australian and New
Zealand Journal of Psychiatry, 46(10), 982–994.
Hartvig, P., & Kjelsberg, E. (2009). Penrose’s law revisited: The relationship between mental institution beds, prison population and
crime rate. Nordic Journal of Psychiatry, 63(1), 51–56. https://
doi.org/10.1080/08039480802298697.
Jacobs, R., Gutacker, N., Mason, A., Goddard, M., Gravelle, H., Kendrick, T., & Gilbody, S. (2015). Determinants of hospital length

of stay for people with serious mental illness in England and
implications for payment systems: A regression analysis. BMC
Health Services Research, 15, 439. https://doi.org/10.1186/s1291
3-015-1107-6.
Johnson, S. (2011). Has the closure of psychiatric beds gone too far?
No. BMJ, 343, d7410. https://doi.org/10.1136/bmj.d7410.
Jones, R. (2013). Optimum bed occupancy in psychiatric hospitals.
Retrieved from http://priory .com/psychi atry/ psychi atric _beds.htm.
Kalseth, J., Lassemo, E., Wahlbeck, K., Haaramo, P., & Magnussen,
J. (2016). Psychiatric readmissions and their association with
environmental and health system characteristics: A systematic
review of the literature. BMC Psychiatry, 16, 376. https://doi.
org/10.1186/s12888-016-1099-8.
Kentish, B. (2017). Number of mental health patients treated hundreds
of miles from home hits new high. Independent. Retrieved from
http://www.independent.co.uk/news/mental-health-patients-outof-area-placements-theresa-may-psychosis-anorexia-schizophre
nia-a7611571.html.
Keown, P., Weich, S., Bhui, K. S., & Scott, J. (2011). Association
between provision of mental illness beds and rate of involuntary
admissions in the NHS in England 1988–2008: Ecological study.
BMJ, 343, d3736. https://doi.org/10.1136/bmj.d3736.
Killaspy, H., & Meier, R. (2010). A fair deal for mental health includes
local rehabilitation services. The Psychiatrist, 34, 265–267.
La, E. M., Lich, K. H., Wells, R., Ellis, A. R., Swartz, M. S., Zhu, R.,
& Morrissey, J. P. (2016). Increasing access to state psychiatric
hospital beds: Exploring supply-side solutions. Psychiatric Services, 67(5), 523–528. https: //doi.org/10.1176/appi.ps.201400 570.
Large, M. M., & Nielssen, O. (2009). The Penrose hypothesis in 2004:
Patient and prisoner numbers are positively correlated in lowand-middle income countries but are unrelated in high-income
countries. Psychology and Psychotherapy, 82, 113–119.
Lauber, C., Eichenberger, A., Luginbühl, P., Keller, C., & Rössler,
W. (2003). Determinants of burden in caregivers of patients with
exacerbating schizophrenia. The Journal of the Association of
European Psychiatrists, 18(6), 285–289.
Lawrence, D., Hancock, K. J., & Kisely, S. (2013). The gap in life
expectancy from preventable physical illness in psychiatric
patients in Western Australia: Retrospective analysis of population based registers. BMJ, 346, f2539. https://doi.org/10.1136/
bmj.f2539.
Lebenbaum, M., Chiu, M., Vigod, S., & Kurdyak, P. (2018). Prevalence
and predictors of involuntary psychiatric hospital admissions in
Ontario, Canada: A population-based linked administrative database study. BJPsych Open, 4(2), 31–38. https://doi.org/10.1192/
bjo.2017.4.
Lee, B. A., Tyler, K. A., & Wright, J. D. (2010). The new homelessness
revisited. Annual Review of Sociology, 36, 501–521. https://doi.
org/10.1146/annurev-soc-070308-115940.
Lee, S., Rothbard, A. B., & Noll, E. L. (2012). Length of inpatient
stay of persons with serious mental illness: Effects of hospital
and regional characteristics. Psychiatric Services, 63(9), 889–895.
Madsen, T., & Nordentoft, N. (2013). Changes in inpatient and postdischarge suicide rates in a nation-wide cohort of Danish psychiatric inpatients, 1998–2005. The Journal of Clinical Psychiatry,
74(12), e1190–e1194. https://doi.org/10.4088/JCP.13m08656.
Markowitz, F. E. (2006). Psychiatric hospital capacity, homelessness,
and crime and arrest rates. Criminology, 44(1), 45–72. https: //doi.
org/10.1111/j.1745-9125.2006.00042.
McNicoll, A. (2015). Mental health patients sent hundreds of miles for
beds as out of area placements rise 23 per cent. Community Care.
Retrieved from http://www.communitycare.co.uk/2015/07/15/
mental-health-patients-sent-hundreds-milesbeds-area-placements
-rise-23-per-cent/.
McPherson, P., Krotofil, J., & Killaspy, H. (2018). What works?
Toward a new classification system for mental health supported

13

Author's personal copy
Administration and Policy in Mental Health and Mental Health Services Research
accommodation services: The simple taxonomy for supported
accommodation (STAX-SA). The international Journal of Environmental Research and Public Health, 15, 190. https: //doi.
org/10.3390/ijerph15020190.
Meszaros, J. (2017). Falling through the cracks: The decline of mental health care and firearm violence. Journal of Mental Health,
26(4), 359–365. https://doi.org/10.1080/09638237.2017.13406
08.
Mulè, A., Sideli, L., Capuccio, V., Fearon, P., Ferraro, L., Kirkbride,
J. B.,.. . Murray, R. M. (2017). Low incidence of psychosis
in Italy: Confirmation from the first epidemiological study in
Sicily. Social Psychiatry and Psychiatric Epidemiology, 52(2),
155–162. https://doi.org/10.1007/s00127-016-1322-4.
Mundt, A. P., Chow, W. S., Arduino, M., Barrionuevo, H., Fritsch,
R., Girala, N.,.. . Priebe, S. (2015). Psychiatric hospital beds and
prison populations in South America since 1990: Does the Penrose hypothesis apply? Journal of the American Medical Association Psychiatry, 72(2), 112–118. https: //doi.org/10.1001/
jamapsychiatry.2014.2433.
Munk-Jorgensen, P. (1999). Has deinstitutionalization gone too far?
European Archives of Psychiatry and Clinical Neuroscience.,
24(3), 136–143.
Nicks, B. A., & Manthey, D. M. (2012). The impact of psychiatric
patient boarding in emergency departments. Emergency Medicine International. https://doi.org/10.1155/2012/360308.
Nordström, P., Gustafson, Y., Michaëlsson, K., & Nordström, A.
(2015). Length of hospital stay after hip fracture and short term
risk of death after discharge: A total cohort study in Sweden.
BMJ, 350, h696. https://doi.org/10.1136/bmj.h696.
North, C. S., Eyrich, K. M., Pollio, D. E., & Spitznagel, E. L. (2004).
Are rates of psychiatric disorders in the homeless population
changing? American Journal of Public Health, 94(1), 103–108.
O’Neil, A. (2016). The need for national data on “boarding” psychiatric patients in emergency departments. Psychiatric Services,
67(3), 359–360.
OECD: Health Data 2009 (2009). Statistics and indicators for 30
countries. Paris, France: Organisation for Economic Cooperation and Development. Retrieved from http://stats. oecd.org/
index.aspx.
Penrose, L. S. (1939). Mental disease and crime: Outline of a comparative study of European statistics. British Journal of Medical Psychology, 18(1), 1–15. https://doi.org/10.1111/j.2044-8341.1939.
tb00704.x.
Pirkis, J., Harris, M., Buckingham, W., Whiteford, H., & TownsendWhite, C. (2007). International planning directions for provision
of mental health. services. Administration and Policy in Mental
Health and Mental Health Services Research, 34(4), 377–387.
https://doi.org/10.1007/s10488-007-0116-0.
Pirkola, S., Sohlman, B., Heilä, H., & Wahlbeck, K. (2007). Reductions
in postdischarge suicide after deinstitutionalization and decentralization: A nationwide register study in Finland. Psychiatric
Services, 58(2), 221–226.
Priebe, S., Badesconyi, A., Fioritti, A., Hansson, L., Kilian, R., Torres-Gonzales, F.,.. . Wiersma, D. (2005). Reinstitutionalisation
in mental health care: Comparison of data on service provision
from six European countries. British Medical Journal, 330(7483),
123–126.
Primeau, A., Bowers, T. G., Harrison, M. A., & XuXu. (2013). Deinstitutionalization of the mentally ill: Evidence for transinstitutionalization from psychiatric hospitals to penal institutions. Comprehensive Psychology. https://doi.org/10.2466/16.02.13.CP.2.2.
Raphael, S., & Stoll, M. A. (2013). Assessing the contribution of the
deinstitutionalization of the mentally ill to growth in the U.S.
incarceration rate. The Journal of Legal Studies, 42, 187–222.
Rosen, A., Mezzina, R., & Shiers, D. (2018). The future of psychiatry
commission [Letter]. The Lancet Psychiatry, 5(1), 16–17.

13

Royal College of Psychiatrists. (2011). Do the right thing: How to
judge a good ward. Ten standards for adult in-patient mental
healthcare. London: Royal College of Psychiatrists.
Sealy, P., & Whitehead, P. C. (2004). Forty years of deinstitutionalization of psychiatric services in Canada: An empirical assessment.
Canadian Journal of Psychiatry, 49(4), 249–257. https://doi.
org/10.1177/070674370404900405.
Simpson, S. A., Joesch, J. M., West, I. I., & Pasic, J. (2014). Who’s
boarding in the psychiatric emergency service? Western Journal
of Emergency Medicine, 15(6), 669–674.
Sinha, M. (2012). Portrait of caregivers, 2012. Spotlight on Canadians: Results from the general social survey. Statistics Canada.
Government of Canada. Retrieved from http://www5.statc
an.gc.ca/olc-cel/olc.action?ObjId=89-652-X2013001&ObjTy
pe=46&lang=en.
Sisti, D. A., Segal, A. G., & Emanuel, E. J. (2015). Improving longterm psychiatric care: Bring back the asylum. Journal of the
American Medical Association, 313(3), 243–244.
Sisti, D. A., Sinclair, E. A., & Sharfstein, S. S. (2018). Bedless psychiatry – rebuilding behavioural health capacity. Journal of the American Medical Association Psychiatry. https://doi.org/10.1001/
jamapsychiatry.2018.0219.
Slade, E. P., & Goldman, H. H. (2015). The dynamics of psychiatric
bed use in general hospitals. Administration and Policy in Mental
Health and Mental Health Services Research, 42(2), 139–146.
https://doi.org/10.1007/s10488-014-0554-4.
Steadman, H. J., Monahan, J., Duffee, B., & Hartstone, E. (1984). The
impact of state mental hospital deinstitutionalization on United
States prison populations, 1968–1978. Journal of Criminal Law
and Criminology, 75(2), 474–490.
Swartz, M. S. (2016). Emergency department boarding: Nowhere else
to go. Psychiatric Services, 67(11), 1163.
Thornicroft, T., & Tansella, M. (2013). The balanced care model: The
case for both hospital- and community-based mental healthcare.
The British Journal of Psychiatry, 202(4), 246–248. https://doi.
org/10.1192/bjp.bp.112.111377.
Toneli, M. R. (1999). In defense of expert opinion. Academic Medicine., 74(11), 1187–1192.
Torrey, E. F. (2015). Deinstitutionalization and the rise of violence.
CNS Spectrums, 20(03), 1–8. https: //doi.org/10.1017/S10928 5291
4000753.
Torrey, E. F., Entsminger, K., Geller, J., Stanley, J., & Jaffe, D. J.
(2008). The shortage of public hospital beds for mentally ill persons. Arlington: The Treatment Advocacy Center.
Tyrer, P. (2011). Has the closure of psychiatric beds gone too far? Yes.
BMJ, 343, d7457 https://doi.org/10.1136/bmj.d7457.
Virtanen, M., Vahtera, J., Batty, G. D., Tuisku, K., Pentti, J., Oksanen,
T.,.. . Kivimaki, M. (2011). Overcrowding in psychiatric wards
and physical assaults on staff: Data-linked longitudinal study. British Journal of Psychiatry, 198(2), 149–155.
Vogel, M. (2014). Mental illness and criminal behavior. Social Compass, 8, 337–346.
Vyssoki, B., Willeit, B., Blüml, V., Höfer, P., Erfurth, A., Psota, G.,..
. Kapusta, N. D. (2011). Inpatient treatment of major depression
in Austria between 1989 and 2009: Impact of downsizing of psychiatric hospitals on admissions, suicide rates and outpatient psychiatric services. Journal of Affective Disorders, 133(1–2), 93–96.
https://doi.org/10.1016/j.jad.2011.03.031.
Wahlbeck, K., Westman, J., Nordentoft, M., Gissler, M., & Laursen,
T. M. (2011). Outcomes of Nordic mental health systems: Life
expectancy of patients with mental disorders. The British Journal of Psychiatry, 199(6), 453–458. https://doi.org/10.1192/bjp.
bp.110.085100.
Walker, E. R., McGee, R. E., & Druss, B. G. (2015). Mortality in mental disorders and global disease burden implications: A systematic review and meta-analysis. Journal of the American Medical

Author's personal copy
Administration and Policy in Mental Health and Mental Health Services Research
Association Psychiatry, 72(4), 334–341. https://doi.org/10.1001/
jamapsychiatry.2014.2502.
Wang, H., Dwyer-Lindgren, L., Lofgren, K. T., Rajaratnam, J. K.,
Marcus, J. R., Levin-Rector, A.,.. . Murray, C. J. L. (2012). Agespecific and sex-specific mortality in 187 countries, 1970–2010: A
systematic analysis for the Global Burden of Disease Study 2010.
The Lancet, 380(9859), 2071–2094.
Wong, E. L., Cheung, A. W., Leung, M. C., Yam, C. H., Chan, F. W.,
Wong, F. Y., & Yeoh, E. K. (2011). Unplanned readmission rates,
length of hospital stay, mortality, and medical costs of ten common medical conditions: A retrospective analysis of Hong Kong

hospital data. BMC Health Services Research, 11, 149. https: //doi.
org/10.1186/1472-6963-11-149.
Yoon, J., & Bruckner, T. A. (2009). Does deinstitutionalization increase
suicide? Health Services Research, 44(4), 1385–1405. https: //doi.
org/10.1111/j.1475-6773.2009.00986.x.
Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

13

