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Abstract 

Some people with mental health problems have such high levels of complex clinical 

and/or risk needs that those needs cannot be adequately met within generic mental 

health services. To design health and social provisions to better serve these people’s 

needs, it is necessary to first characterise the current provision. This study exam-

ines the cost element of this provision. This retrospective observational cohort study 

examined routinely collected healthcare service administrative data from a large 

UK-based NHS provider of community and hospital-based mental health services. 

Data were collected from medical records of individuals with complex mental health 

(CMH) needs aged ≥18 years old who had an inpatient ward stay between February 

2000 until August 2021. Predictors of annual inpatient ward and secondary commu-

nity care stay (residential/supported living/independent) costs were estimated using 

generalised linear models. Mean (median) annual total healthcare costs for 185 

included adults were £106,847 (£109,651), comprising 16.4% from inpatient ward 

stay costs of £17,512 (£10,723) and 83.6% from secondary community care stay 

costs of £89,336 (£97,739). Associations varied across care context. Key predictors 

of inpatient stay cost included age, deprivation, and substance abuse. The primary 

diagnostic group of schizophrenia, schizotypal and delusional disorders (ICD10 

codes: F20-F29) was found to be a predictor of greater secondary community care 

stay costs. Inpatient ward and secondary community care stay costs varied across 

patient characteristics. Additional research is warranted to further explore predictors 

identified in this study to prevent, promote, and monitor activities for individuals with 

differing CMH needs.
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Relevance statement

Some people with mental health problems have such high levels of complex clinical 
and/or risk needs that those needs cannot be adequately met within generic mental 
health services. To design health and social provisions to better serve these people’s 
needs, it is necessary to first characterise the current provision. This study examines 
the cost element of this provision. Individuals with complex mental health needs pres-
ent a significant cost burden to the NHS. Additional research is warranted to further 
explore predictors identified in this study to prevent, promote, and monitor activities 
for individuals with differing CMH needs.

1  Introduction

1.1  Background/Rationale

In the UK, the National Health Service (NHS) providers of community and 
hospital-based mental health services are currently configured to provide largely 
community-based interventions. These services are supplemented by additional 
healthcare provision that is accessed on the basis of acuity/risk (i.e., inpatient ser-
vices) or of diagnostic specificity [1]. Whilst there is a wide array of health services 
available for people with mental health problems, some people have such complex 
mental health (CMH) needs that the routinely available services are not best placed 
to address their needs [2]. The majority of people with CMH needs have a diagnosis 
of psychosis, treatment resistance, severe negative symptoms, and cognitive impair-
ments [1,3]. It is also common that individuals with CMH needs live with coexisting 
mental health problems and physical health concerns resulting from poor lifestyle 
conditions and side effects of psychotropic medication [2].

Within this group of individuals with CMH needs there exists significant variation in 
support needs, which is reflected in the variation of provision. Inpatient hospitalisation 
stays are known to vary significantly between individuals with CMH needs and hospi-
talisations are well-known to present a significant cost to the NHS. As such, research 
is needed to better inform an evidence-based service delivery model for CMH service 
users. A delineation of the components of ‘complexity’ can help to provide an evidence 
base to support the development of appropriate services and support a move towards 
a ‘prevention’ approach in which the model of assessment and intervention at an ear-
lier point may reduce the likelihood of the person becoming more ‘complex’ [1].

Studies have previously examined the direct costs to the healthcare system as 
well as the indirect costs to society associated with specialist mental healthcare [4–8]. 
Direct costs include: hospital services, pharmaceuticals, staff time, ambulances, and 
community care. Indirect costs include premature mortality, reduced health-related 
quality of life, reduced labour supply, lost output, lost tax revenue, transfer payments, 
and (unpaid) informal care provided by family or friends [9].

In a recent published report, poor mental health has been estimated to cost the 
UK economy £118 billion per year [10]. CMH needs, including schizophrenia and 
psychoses have been estimated at £11.8 billion in 2012 and for bipolar disorder, £5.2 
billion in 2007 (equivalent to approximately £15.3 billion and £8.0 billion in 2022, 
respectively) [8].
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study design, data collection and analysis, 
decision to publish, or preparation of the 
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Whilst the aforementioned studies provide detailed analyses of the costs associated with mental health problems (e.g., 
bipolar [4], schizophrenia [5], serious mental illness excluding personality disorder [8]), no previous study has focused 
specifically on serious and complex mental health problems collectively, i.e., those whose needs are so complex that they 
require more specialist input than is offered by routinely available community and inpatient services. Additionally, previous 
research has lacked the inclusion of people with personality disorders, perhaps due to the complexity of diagnosing this 
mental health condition. Focusing on this group with CMH, and understanding which patient profiles are likely to incur 
most inpatient ward and secondary community care stay costs, may help policymakers and service providers better allo-
cate health resources and plan health budgets across care pathways. The focus of our study is to gain an in-depth under-
standing of a cohort of service users with CMH needs and to provide an exploration of potential predictors of increased 
inpatient ward stay and secondary community care stays and associated costs.

2  Materials and methods

2.1  Study population, data sources, and CMH categorisation

This retrospective observational cohort study used routinely collected healthcare service administrative data from inpa-
tient admissions in a large UK-based NHS provider of community and hospital-based mental health services based in 
the Northwest area of England. Cheshire and Wirral Partnership NHS Foundation Trust (CWP) provides a wide range of 
community and inpatient, physical, all-age disability and mental health care services. The services extend to other areas 
in the Northwest including, Liverpool, Warrington and Halton. CWP services a catchment area of approximately 2.4 million 
people with a diverse population, including areas of high deprivation. CWP’s provision includes the delivery of care to a 
specific cohort of patients defined as having ‘complex mental health needs.’

Complex mental health (CMH) needs is a broad term used to describe patients who have received a health funded package 
commissioned by Wirral National Health Service Clinical Commissioning Group (NHS CCG) either in an inpatient or a com-
munity setting. This study sample comprised service users with CMH needs who were at the time of the study in an inpatient 
setting, or in a community setting and subject to Section 117 aftercare. Data were collected from the CWP electronic health 
records (Care Notes) for individuals with CMH aged ≥18 years old from February 2000 until August 2021. Data received were 
pseudonymised and assigned a unique identification code. Following a consultation process with the wider stakeholder team, 
the final data set was completed between November 2021 and April 2022 by data analysts based at the NHS Trust.

2.2  Measures

Baseline characteristics were summarised for individuals with CMH, which included: age, gender, ethnicity, marital status, 
red flag for alcohol, red flag for smoker, red flag for substance abuse, and ICD10 primary diagnosis. The term ‘red flag’ 
flags for those with addictions due to signs and symptoms which indicate the presence of an addiction. In addition, first 
half of postcode of patient residence were mapped onto Middle Layer Super Output Area (MSOA) which were then sub-
sequently linked to an Index of Multiple Deprivation (IMD) quintile [11]. From the 2019 census, there were 7,201 MSOAs 
in England (6,791) and Wales (410) used in the 2015 Indices of Deprivation in England [11] MSOAs have a minimum size 
of 5,000 residents and 2,000 households with an average population size of 7,800. They fit within local authority boundar-
ies. The MSOAs were mapped onto IMD quintiles, which combine seven indicators (income, employment, health depri-
vation and disability, education, skills and training, barriers to housing and services, crime, and living environment) into a 
single-deprivation index [11]. Data for patients registered at a permanent address outside of England were excluded from 
the deprivation analysis as information could be not applied for the same index.

2.3  Inpatient ward and secondary community care stay costs

Average yearly inpatient ward and secondary community care stay cost per patient depends on the frequency and dura-
tion of the admission. Information on inpatient ward and secondary community care stays were collected so that frequency 
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and duration could be estimated in days. For each patient, the proportion of year as an inpatient stay or secondary 
community care stay was then calculated for each patient (this was standardised considering a year). Annual costs have 
previously been estimated based on an analysis conducted by Care Quality Commission (CQC) in 2018. The median 
daily costs of an inpatient mental health ward bed and secondary community care bed were £354 and £339, respectively. 
As such, an inpatient ward bed has an estimated yearly cost of £129,299 and a secondary, community care bed has an 
estimated yearly cost of £123,820 (assuming full occupancy) [12].

2.4  Statistical methods

Descriptive analyses were conducted to produce a profile of the patient group. The costs in this analysis refer to the cost 
per day of a bed by rehabilitation ward type and used “all ward types” and “community”. For each patient, inpatient ward 
and secondary community care bed day costs were aggregated into annual costs by year. To investigate patterns of inpa-
tient ward and secondary community care stay costs across patient characteristics, we examined the distribution of costs 
and conducted multivariate regression analyses. Explanatory variables were based on factors associated with utilisation 
of healthcare in prior research [8,13].

We used a generalised linear model (GLM) with individual random effects, which allows for the non-normal distribution 
of healthcare costs and models the mean directly, avoiding the need to transform the data. The choices of model were 
tested for multicollinearity [14] and standardized residuals were explored with a Q-Q plot [15]. The model was based on a 
Poisson distribution. All analyses were conducted in R (version 4.1.2) and R Studio (version 2022.07.1) [16]. This study is 
reported as per the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines [17].

2.5  Ethics

Ethical approval was obtained from the NHS Health Research Authority and West Midlands - Coventry & Warwickshire 
Research Ethics Committee: [REC Ref: 21/WM/0020] Integrated Research Application System (IRAS) prior to study 
commencement. Ethical approval was received on 19th March 2021 from HRA and Health and Care Research Wales 
(HCRW).

3  Results

3.1  Sample

The study sample included 185 adults with CMH needs who had an inpatient ward and secondary community care stay in 
CWP between February 2000 and August 2021. Approximately three-quarters of the sample (74.1%) were observed for 
six years or more.

The first data column of Table 1 shows the distribution of characteristics across the sample. The mean (median) age 
was 44.8 (SD 13.4) (45 [IQR: 33–55]) years, the majority (91.9%) were white, the majority (82.4%) were single and were 
more likely to have permanent residence in a more deprived area than the general population. In the sample, 37.3% were 
red flagged for smoking, 12.4% were red flagged for substance use, and 9.7% were red flagged for alcohol use.

A total of 115 (63.5%) individuals received a primary diagnosis of ‘schizophrenia, schizotypal and delusional disorders 
(F20-F29).’ The second and third most common primary diagnoses were ‘mood affective disorders (F30-F39)’ and ‘disor-
ders of adult personality and behaviour (F60-69)’ with 22 (12.2%) and 12 (6.6%) individuals diagnosed, respectively.

Fig 1 illustrates the average length of inpatient ward and secondary community care stay per year. A mean (median) 
stay of 49.5 (SD 58.1) (30.3 [IQR: 16.4-81.3]) days was identified. However, 16.2% (n = 30) of patients experienced an 
average length of inpatient ward stay per year more than 100 days. Secondary community care stay was identified with a 
mean (median) stay of 263.5 (SD 114.8) (288.3 [IQR: 198.7-342.5]) days. Indeed, 43.2% (n = 80) of patients experienced 
an average length of secondary community care stay more than 300 days.
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As shown in Table 1, mean (median) annual per patient inpatient ward stay costs were £17,512 (£10,723), secondary 
community care stay costs were £89,336 (£97,739), and total costs were £106,847 (£109,651). Total costs were made up 
of 16.4% from inpatient ward stay and 83.6% from secondary community care stays, respectively. Mean inpatient ward 
stay costs were lower with increased age and higher with white ethnicity, female gender, and IMD quintile 4 (Q4, less 
deprived). Mean inpatient ward stay and secondary community care stay costs were also higher with red flags for smok-
ing, substance use, and alcohol use. Patients with the most common primary diagnosis of ‘schizophrenia, schizotypal and 
delusional disorders (F20-F29)’ had a mean annual inpatient ward stay cost of £17,050 and mean secondary community 
care stay costs of £95,975. The second and third most common primary diagnoses were ‘mood affective disorders (F30-
F39)’ and ‘disorders of adult personality and behaviour (F60-69)’ with a mean annual inpatient ward stay cost of £11,728 
and £18,784, respectively, and mean secondary community care stay costs of £73,981 and £74,730, respectively.

Mean total costs were lower by age and higher with white ethnicity, female gender, and IMD quintile 4 (Q4, less 
deprived). Mean total costs were also higher with red flags for smoking, substance use, and alcohol use. Patients with the 
most common primary diagnosis of ‘schizophrenia, schizotypal and delusional disorders (F20-F29)’ had a mean annual 

Table 1.  Patient characteristics and mean annual healthcare costs.

Index of multiple deprivation quintile

1 (most deprived) 63 (38.0) 12,401 15,245 83,213 40,616 95,614 46,346

2 6 (3.6) 8901 9376 103,781 10,762 112,682 18,304

3 76 (45.8) 18,509 21,691 89,430 40,028 107,939 48,126

4 10 (6.0) 39,321 25,924 83,591 24,739 122,911 40,271

5 (least deprived) 11 (6.6) 9110 7292 97,281 40,103 106,392 44,171

Red Flag Smoking

No 116 (62.7) 15,293 20,350 95,697 34,395 100,844 48,665

Yes 69 (37.3) 21,242 19,978 85,551 41,070 116,939 41,203

Red Flag Substance Abuse

No 162 (87.6) 15,850 18,798 87,867 38,960 103,717 44,760

Yes 23 (12.4) 29,214 26,807 99,678 37,953 128,892 53,804

Red Flag Alcohol Abuse

No 167 (90.3) 16,890 20,694 89021 39,508 105,911 47,931

Yes 18 (9.7) 23,275 16,355 92,254 33,957 115,529 30,813

ICD10 code

Schizophrenia, schizotypal and delusional disorders (F20-F29) 115 (63.5) 17,050 20,870 95,975 36,426 113,026 43,737

Mood affective disorders (F30-F39) 22 (12.2) 11,728 11,560 73,981 36,360 85,710 39,031

Disorders of adult personality and behaviour (F60-69) 12 (6.6) 18,784 20,966 74,730 41,477 93,515 43,008

Mental and behavioural disorders due to psychoactive substance use (F10-19) 9 (5.0) 17,042 25,985 55,413 41,991 72,455 64,653

Neurotic, stress-related and somatoform disorders (F40-F48) 7 (3.9) 16,434 6418 82461 42,199 98,895 43,984

Behavioural syndromes associated with psychological disturbances (F50-59) 5 (2.8) 28,892 14,034 132,742 23,697 161,634 31,390

Disorders of psychological development (F80-89) 4 (2.2) 22,641 25,131 104,900 5144 127,541 21,677

Mental retardation (F70-79) 3 (1.7) 36,937 34,050 74,476 36,592 111,413 70,637

Other 4 (2.2) 45,291 21,327 66,947 41,498 112,238 62,620

Time since first diagnosis (years)

0-1 4 (2.5) 36,770 14,907 77,988 39,562 114,758 43,450

2-5 37 (23.4) 27,555 25,680 68,204 46,398 95,759 55,610

6+ 117 (74.1) 36,770 24,265 77,988 43,400 114,758 50,758

ICD10 International Classification of Diseases 10th Revision, N number, SD standard deviation.

https://doi.org/10.1371/journal.pmen.0000413.t001

https://doi.org/10.1371/journal.pmen.0000413.t001
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total cost of £113,026, followed by ‘mood affective disorders (F30-F39)’ and ‘disorders of adult personality and behaviour 
(F60-69)’ with a mean annual total cost of £85,710 and £93,515, respectively.

3.2  Association of characteristics with costs

The association of each patient characteristic with the difference in estimated yearly inpatient ward stay, secondary com-
munity care stay and total stay costs (marginal effects from random effects GLM) is presented in Table 2. After adjusting 
for other observable characteristics for estimated yearly inpatient ward stay, higher costs were identified for patients who 
were younger (p = 0.037) (although this was only evidenced in the 60 + age group compared to the 18–40 age group), a 
permanent resident of IMD quintile 3 (Q3) (median) (p = 0.017) and Q4 (less deprived) (p = 0.016) and had a red flag for 
substance use (p = 0.075). After adjusting for other observable characteristics for estimated yearly secondary community 
care stay, patients who received a primary diagnosis of ‘schizophrenia, schizotypal and delusional disorders (F20-F29)’ 
had a higher mean annual cost of £22,217 (p = 0.002). Likewise, after adjusting for other observable characteristics for 
estimated total costs, patients who received a primary diagnosis of ‘schizophrenia, schizotypal and delusional disorders 
(F20-F29)’ had a higher mean annual cost of £23,622 (p = 0.007). Longer duration of time since primary diagnosis was 
suggestive of lower average yearly total costs but this variable was not significant.

4  Discussion

People with severe mental illness experience significant reductions in life expectancy compared with the general pop-
ulation; with 14.5 years loss in men with schizophrenia-spectrum and bipolar disorders and 13.2 years in women [18]. 
Evidence-based interventions to tackle this mortality gap and consideration of how to adequately manage scarce health-
care resources to promote allocative and technical efficiency are needed. Previous research has examined the direct 
costs to the healthcare system as well as the indirect costs to society associated with specialist mental healthcare [4–8]. 
Although studies have focused on costs for mental health [10] there has been no research to our knowledge for costs 

Fig 1.  Average duration of inpatient ward and secondary community care stays per year.

https://doi.org/10.1371/journal.pmen.0000413.g001

https://doi.org/10.1371/journal.pmen.0000413.g001
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associated with service utilisation for those with CMH needs. This study has added to the limited research of this nature to 
further understand predictors for people with CMH need and provides meaningful data per patient cost.

Estimates of inpatient ward and secondary community care stay costs for individuals with CMH needs are required 
to inform resource allocation and for service planning. Moreover, an in-depth understanding of variation within individu-
als defined as complex provides opportunity to identify and subsequently address unmet need and inefficiencies which 
exist. This study highlights the significant cost burden to the NHS associated with the management of individuals with 
CMH needs. Our research examined sociodemographic and clinical information to inform predictors of inpatient ward 
and secondary community care stay costs for individuals with CMH for a large UK-based NHS provider of community 
and hospital-based mental health services. We found that inpatient ward stay costs were higher for patients who were 
younger, had a permanent resident of in an IMD Q3 and Q4 area, and had a red flag for substance use. This suggest that 
resources should be targeted at younger people with CMH needs, particularly those living in areas of high deprivation and 
those with substance abuse problems. However, these results need to be interpreted cautiously as this is a large popu-
lation and without clear evidence to support specific interventions, it is impossible to know if further investment in these 
groups will be cost-effective.

The age disparity in costs can be explained as individuals with CMH needs become older their associated inpatient 
ward stay costs reduce (with less frequent and lower duration admissions) as their treating clinicians and the individuals 
themselves learn how to better manage their symptoms and associated complications. Indeed, older individuals with CMH 
needs are more likely to have spent more time in contact with health services than younger individuals. As such, expected 
average costs yearly costs can be expected to be lower.

The finding of increased costs associated with individuals who were permanent residents of neighbourhoods in IMD 
Q3 and Q4 should be interpreted with caution. An important limitation relates to the insensitivity of IMD matched to each 
MSOA as within each MSOA there may be significant variation in terms of deprivation [11]. Similarly, other research has 
found that people with severe mental illness are more likely to live in deprived communities and as such we recommend 
that our findings should be investigated further [19,20]. Future research should also include lower super output area 
(LSOA) data to better inform local variation associated with deprivation.

The finding for increased costs associated with a ‘red flag for substance use’ and inpatient ward stay was anticipated. 
Previous research has also found that the presence of substance use disorders (across a broad spectrum of substance 
types) in individuals with CMH needs was associated with an increased risk of psychiatric admissions, psychiatric emer-
gency department presentations and longer in-patient stays [21]. Comorbid substance use disorders are known to be 
more prevalent in CMH populations compared with the general population [22].

Although flags for alcohol abuse and smoking were not found to be significant, although rates were higher or similar to 
the general population, both have previously been identified as risk factors for physical health complications [23]. Previ-
ous systematic reviews and meta-analyses have found that lifetime alcohol use disorders are known to more frequently 
affect people with schizophrenia [24] and people with bipolar disorders [25,26]. A recent study found the prevalence of 
alcohol misuse in individuals with severe mental illness to be higher (13.5% versus 3.7%) [23]. Likewise, the prevalence of 
smoking in individuals with severe mental illness has also been found to be higher compared with the general population 
(46.1% versus 27.7%) [23]. Another important consideration is that individuals with CMH needs are more likely to engage 
in polysubstance use [22]. As such, additional research should examine these flags further and consider system-wide 
economic consequences associated with increased alcohol abuse and smoking.

We also found that a primary diagnosis of ‘Schizophrenia, schizotypal and delusional disorders (F20-F29)’ was asso-
ciated with higher secondary community care costs compared with other primary diagnoses. Although we found that 
a primary diagnosis of ‘Schizophrenia, schizotypal and delusional disorders (F20-F29)’ was associated with increased 
secondary community care costs. The National Institute for Health and Care Excellence (NICE) quality standard [QS80] 
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on psychosis and schizophrenia states that adults with a first episode of psychosis should start treatment in early interven-
tion in psychosis services within two weeks of referral. Previous research has found that the sooner individuals are able to 
access evidence-based treatments after the onset of psychosis, the better the outcomes they achieve [27].

Given that the focus of the study was on those services users with particularly complex needs (to the extent that their 
needs could not be met within generic mental health services), the sample size was small when compared with the large 
catchment population. Additionally, this study was limited by a high level of missing data relating to several demographic 
and physical health variables not included in this analysis, such as religious status, body mass index (BMI) and blood 
pressure. We also note that there was some skewing for inpatient ward and community care stay. As such, it is important 
to interpret our cost estimates with caution. We highlight the need for a national joined dataset for such research. As the 
original dataset was not designed for research, some core information was not routinely collected. Data were assumed 
missing not at random and therefore multiple imputation methods were precluded. Further, the management of individuals 
with CMH needs who received secondary community care outside of the NHS were not included in this analysis.

Additionally, recorded data might be subject to recording errors or adjudication errors, and further, the reliability of the 
coding of CMH need data might have changed over time. However, there was no evidence of changes in treatment coding 
during the study. Despite these limitations, we believe the study and its findings provide useful insights and guidance for 
future studies as more data becomes available.

Further research is warranted to explore CMH need subgroups to better inform the provision of appropriate and timely 
health prevention, promotion, and monitoring activities. A larger study with multiple sites and increased sample size is 
recommended to further explore variation in clinical and economic outcomes associated with individuals living with CMH 
needs.

5  Conclusions

Inpatient ward and secondary community care costs for individuals with mental health needs vary across clinical and 
socioeconomic characteristics; however, further variation exists within individuals defined as complex. This research 
highlights the significant cost burden to the NHS and variation associated with the management of individuals with CMH 
needs. Observable patient characteristics in medical records merit further exploration in larger multi-site studies to better 
inform resource allocation and improve targeting of evidence-based interventions.
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