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Thesis abstract 

 

Background 

The need for economic evaluation in healthcare arises from the generally accepted 

understanding that the conditions under which competitive markets lead to an optimal 

allocation of resources are very unlikely to be satisfied in healthcare.  The economics of mental 

health have additional considerations, particularly so where there is psychosis.  Economic 

evaluation provides a useful framework using a combined metric to evaluate the joint cost and 

effect.  The intervention can be evaluated in a structured manner that aids decision makers 

who are charged with the allocation of these scarce resources.  Early intervention in psychosis 

is a complex intervention usually delivered in a specialist stand-alone setting, which aims to 

reduce the disability associated with psychosis.  

Aims 

The aim of this thesis is to evaluate early intervention in psychosis in a real world setting in 

comparison to best practice community mental health treatment.  A secondary aim is to 

evaluate whether the preferred outcome measure for generating a quality adjusted life year is 

appropriate in this population. 

Methods 

The analysis is based on three incidence based cohorts with first episode psychosis aged 18-65 

in a community mental health setting in Ireland.  Study I employs a historical control design to 

assess whether the introduction of an early intervention service in one catchment area had 

any impact on the number and duration of inpatient admissions in that area.  Study II 

compares two contemporaneous cohorts presenting with a first episode psychosis, one to an 

early intervention service and the other to a best practice community mental health service 

using the net benefit approach from the perspective of the health sector.  Secondary analyses 

evaluate the outcomes from the societal perspective and test assumptions made in the 

analysis.  Study III compares the EQ-5D-3L with another utility instrument, the AQoL-8D, and 

also with disease specific outcome measures to evaluate whether it is an appropriate measure 

in the economic evaluation of interventions for people with first episode psychosis. 

 

 



xvii 
 

 

Results 

In Study I, the proportion of people with first episode psychosis admitted post introduction of 

the early intervention service was lower (57% v. 82%, p<0.001) and the length of stay was 

shorter (21 days v 44 days, p<0.001).  The difference in length of stay was no longer significant 

after controlling for baseline characteristics.  The average cost of admission was lower in the 

early intervention cohort (€9,368 v. €15,821).  The adjusted odds ratio of admission was lower 

in the early intervention cohort (OR 0.331, p<0.001).  

In Study II, the reference case from the health sector perspective, the unadjusted incremental 

net benefit of early intervention was €299 (95% CI -€6,531 to €7,129).  The probability that 

early intervention was cost-effective was 0.534 when society placed no value on preventing a 

relapse that required inpatient admission or home based treatment.  Following adjustment for 

covariates, implementing early intervention resulted in a loss of €855 to the health payer (95% 

CI -€12,138 to €10,428) and the probability that early intervention was cost-effective was 

0.560 when there was no value attached to the outcome.  From the societal perspective, the 

adjusted incremental net benefit of early intervention was €13,253 (95% CI -€7,763 to 

€34,268) and the probability that early intervention was cost-effective was 0.90 when society 

placed no value on preventing a relapse requiring admission or home based treatment.  The 

assumptions made were tested using sensitivity analysis. 

In study III, the EQ-5D-3L showed a characteristic ceiling effect in 40% of the sample, and the 

majority of the variance was explained by the presence of depression at one year.  None of the 

other disease specific outcome measures correlated well with the EQ-5D-3L.  The AQol-8D 

showed better ability to discriminate among the diagnostic groups, a better distribution and 

less ceiling effect at one year. 

 

Conclusion 

This thesis shows that early intervention in psychosis as delivered in a real world setting can 

reduce inpatient costs. The incremental net benefit to the health payer favoured care as usual 

in the reference case, sensitivity analysis showed scenarios with improved benefit. From the 

societal perspective the intervention had an incremental net benefit and a high probability of 

being cost-effective.  The choice of outcome measure and the perspective of the study are 

critical when presenting the results of an economic evaluation of a complex intervention such 

as early intervention in psychosis to policymakers and service planners. 
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1.1 Contribution of the thesis to the literature  

This thesis contributes to the literature on the economics of early intervention (EI) in psychosis 

and to the literature on the economics of mental health.  Economic evaluation of EI in 

psychosis comes from a heterogeneous mixture of evidence ranging from retrospective case 

control comparisons to economic evaluations of randomised controlled trials (RCTs) of EI in 

psychosis compared with treatment as usual (TAU).  That there are no meta-analyses of 

economic evaluations in EI demonstrates the heterogeneity of research in this area.  The 

settings, populations studied, study method chosen and outcome measures used demonstrate 

wide variability.  Thus far, the question as to whether EI is cost-effective appears to be yes. 

However, that evidence rests on the cornerstone that inpatient care is expensive, and EI 

appears to achieve its cost-effectiveness through a reduction in inpatient admissions.  Yet 

these are opportunity costs, as savings made by reducing inpatient admissions can only be 

realised if that money is taken and used elsewhere.  In addition, TAU as used in prior cost-

effectiveness studies has evolved.  There is a question as to whether EI is still cost-effective 

when compared to TAU delivered in current community mental health settings.  Many centres 

have assertive community outreach teams and home based treatment, both of which also 

reduce inpatient admissions.  In addition, the evidence for the efficacy of EI comes from 

specialist stand-alone centres which deliver EI according to very specific criteria.  These criteria 

are for the most part age criteria, but in many centres there are also diagnostic criteria.  Is EI 

still efficacious when delivered outside the specialist stand-alone centre?  Therefore this thesis 

aims to address the cost-effectiveness of EI as delivered in a real world community based 

setting.  The outcome measure used in the reference case in economic evaluations of 

healthcare is the quality adjusted life year (QALY); a combined metric of quality and length of 

life.  There are questions about the instrument of choice for generating a QALY in psychosis.  

This thesis aims to address this question and compares the EQ-5D-3L with another utility 

instrument and with disease specific outcome measures.
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 Figure 1.0.1 Graphic representation of the literature in this field 
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 Figure 1.0.2 Where does this PhD sit in the literature? 
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1.2 Structure of the thesis 

This thesis examines economic evaluation in first episode psychosis and EI in psychosis using 

three sequential studies.  Economic evaluation provides a systematic structured framework for 

examining the costs and benefits of interventions.  Economic evaluation is a particularly useful 

way to evaluate complex interventions with multiple components and outcomes in a real 

world setting.  Each study in the thesis answers one or more questions which add to the 

literature on the economics of EI in psychosis.  

Chapter 1 provides an introduction to the topic and the structure of the thesis.  Chapter 2 

provides background information on the geographic, economic and socio-political context in 

which the evaluation takes place.  Chapter 3 provides background on psychosis, on services for 

EI in psychosis internationally and on the development of EI in Ireland.  Chapter 4 pertains to 

economic evaluation in general, and to the evaluation of complex interventions. Chapter 5 

discusses the economics of mental health and psychosis.  Chapter 6 discusses health related 

quality of life (HRQoL) as an outcome measure in economic evaluation. Chapter 7  discusses 

the overall setting and health service context for the three studies, matters pertaining to the 

ethical approval for each study and the instruments used in the studies.  Chapter 8 discusses 

the methods used to measure and value the unit costs used in the thesis.  The following three 

chapters go into each of the three studies in detail.  Chapter 9 describes study I, which asks 

whether the cost-savings shown in international studies of EI, mediated primarily through 

reduced inpatient costs, are also shown in the Irish context where there are no specialist 

stand-alone EI services.  Chapter 10 describes study II, which is the principal study of the 

thesis.  Study II asks whether EI is cost-effective in comparison to TAU using the net benefit 

(NB) approach.  Study II examines the question from the health care perspective and the 

societal perspective.  Chapter 11 on Study III examines one of the most commonly used HRQoL 

measures and preferred instrument for generating QALYs, the EQ-5D-3L, to assess whether it is 

appropriate for use as an outcome measure in psychosis.  Chapter 12 is a summary of the 

results and discussion of the policy implications of the thesis. Chapter 13 is a personal 

reflection on the process of completing this thesis.  
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2 The Context 

This chapter sets the context for the thesis.  There is a brief discussion of the geography, 

demography and labour markets in Ireland during the period in which the study took place.  
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2.1 Ireland: geography and socio-demographics 

Ireland is an island country in the north-west of Europe. In keeping with other European 

countries, Ireland is changing.  The population is increasing, from 4.2 million in April 2006 to 

4.6 million people in April 2011, a rise in population of 8.2% in five years.1  While Ireland has 

traditionally had a relatively homogenous population, with the majority of people born in 

Ireland (83%), there has been an increase in other nationalities living in Ireland over recent 

years.  From 2006 to 2011 the number of non-Irish nationals living in Ireland increased by 

2.7%.  People from the UK, Poland, Romania, Latvia, Lithuania and India make up the majority 

of immigrants.  The average age of the population is rising, from 35.6 in the census of 2006 to 

36.1 in 2011.  Over a third (36%) of the population lives in one of 5 cities, Dublin, Cork, 

Limerick, Galway and Waterford.  The remaining population centres are towns and villages 

(Table 2.1).  Ireland has long had a rural and agricultural background, and just over 30% of the 

population live in rural areas, which are broken down into crop, pasture, wetland and natural 

habitat based on land use.2  

Table 2.1 Urban and rural population in Ireland 

Class ED    Population 
   (CSO 2006) 

% Population 

City 467 1,394,248 35.6 
Town 234 997,950 25.5 
Near Village 159 277,662 5.8 
Remote Village 71 75,145 1.9 
Near Rural 1301 778,642 19.9 
Remote Rural 1190 443,556 11.3 
ED: Electoral District; CSO: Central Statistics Office 

From a historically low level (4.5% in 2007), unemployment increased to 14.7% by the end of 

2010 before falling to 11.2% in 2014.  National debt rose to 65% of gross domestic product 

(GDP) in 2009.3  The annual average earnings were €35,924 across all economic sectors in 

2012, a fall of almost €200 from the previous year.  The number of people in receipt of 

Jobseekers (unemployment) support payments increased by 61.4% between 2003 and 2011.  

The number of people receiving Illness, Disability and Caring payments increased by 37.1% 

during the same period.  

2.2 Catchment area geography and demographics 

The demographic data is taken from census data and is presented by electoral district (ED).  

The study population covered four EDs in Ireland.  Community mental health (CMH) services 

are delivered by catchment area.  Dun Laoghaire-Rathdown is an (ED) on the eastern seaboard 
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of Dublin.  It is for the most part highly populated and affluent, though there are pockets of 

deprivation moving further south towards Wicklow.  The Cluain Mhuire Service (CMS) is the 

psychiatric catchment area service for the Dun Laoghaire- Rathdown ED.  The Elm Mount 

service is the psychiatric area service for South Dublin City.  The Elm Mount service covers a 

mixed area of highly populated affluent suburbs and less affluent inner city areas.  The Elm 

Mount service has two universities within its catchment area.  The Newcastle service is the 

psychiatric area service for North East Wicklow, a mixed area which is highly populated and 

less affluent in the northern part of the county and rural in the remainder of the catchment 

area.  The Cavan-Monaghan mental health service (MHS) is the psychiatric catchment area 

service for the counties of Cavan and Monaghan.  They are inland counties in the province of 

Ulster, and share a border with the Northern Ireland counties of Tyrone, Armagh and 

Fermanagh to the North, and the counties of Leitrim, Longford, Meath and Louth in the 

Republic of Ireland.  The land is predominantly rural and consists of small farms.  There are few 

areas of the two counties that are not inhabited.  The largest towns are Cavan, Co. Cavan, 

population 3,649 and Monaghan, Co. Monaghan, population 6,637 in April 2011.1 Table 2.2 

shows a comparison of the socio-demographic and economic indices of Ireland and of the four 

EDs in the study.
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Table 2.2 Study sample characteristics in comparison to area population characteristics  

Binary % 
 
(Census 2011) 

National CSO ED 
Cavan 
Monaghan  

TAU cohort 
Cavan  
Monaghan  

CSO ED 
DLR  
 

EI cohort 
CMS  
 

CSO ED  
Dublin City †  

EI cohort 
Elm Mount  
 

CSO ED 
Wicklow  
 

EI cohort 
Newcastle  
 

Male gender 
 

50 51 61 48 52 49 50 49 61 

Single/never married 
 

54 56 70 55 68 65 68 55 75 

Irish born 
 

83 81 75 83 75 73 77 85 77 

Population aged 18-35 (%) 
 

 39  71 32 57 57 50 40 65 

Education 
(third level or above) 
 

29 12 25** 47 64 54 30* 23 19 

Employed 
 

51 53 46 57 34 62 20 54 23 

Student 
 

11 10  9 15 11 14 14 11 19 

Deprivation (DI)          
% in decile 9 and 10 
 

20 19 59** 9 11 35 50 20 30 

SF Index          
% in decile 9 and 10 20 13 42** 51 55 94 95 16 35 
CMS: Cluain Mhuire Service; CSO: Central Statistics Office; EI: early intervention; ED: electoral district; DLR: Dun Laoghaire-Rathdown ED; SF Index: Social Fragmentation Index decile; TAU: treatment 
as usual; DI: Deprivation Index decile; % rounded up; * Significant at the p <0.05 level; ** significant at the p <0.001 level 

† Elm Mount catchment area is contained within Dublin City ED;  

ED and population characteristics taken from the SAPMAP function on the CSO website based on the Census 2011; population from 17-64 used as base population Figure;  
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2.3 The economic context 

This study took place while Ireland was experiencing a recession.  The economic recession, 

which took place worldwide, began in Ireland in 2008 and peaked in 2011.  This was a period 

of change and uncertainty in Ireland as a whole and in the Irish health service.  The economic 

recession in Ireland disproportionately affected the health service and mental health in 

particular. 4  In 2006 the Department of Health published a guidance document from the 

Expert Group on Mental Health Policy - A Vision for Change (2006).5  This report set out a 

comprehensive policy framework for mental health services in Ireland incorporating a broad 

inclusive approach to mental health, which would be patient-centred, flexible and community 

based.   The report was published during a peak period of economic growth in Ireland; 

however, by the time the recession began, aspirations for community mental health care had 

yet to be realised.  As described in more detail below, the mental health budget, already below 

international levels, was cut further and ring fenced funding was not delivered.  An early 

retirement scheme was introduced as pay-roll was the biggest proportion of the non-capital 

expenditure.  However, large numbers of front-line staff took the early retirement scheme and 

were not replaced.  This impacted on front-line services and set back many initiatives designed 

to divert acute care from inpatient admissions, such as the extended opening hours of day 

services and the establishment of home based treatment teams.  As described in the following 

section, the organisational structure, funding and delivery of the mental health services remain 

unsettled.  This makes both the planning and evaluation of health services challenging.  

2.4 The Irish health service  

This study took place at a time of great change and flux in the Irish health service.  The health 

service has been in a process of constant review, change and staged initiatives since the late 

1990s.6  Previously managed by a number of Health Boards, the Health Service Executive (HSE) 

was established in 2005 as the single entity responsible for the budget and management of the 

health service.  When the study commenced, there were four HSE areas with a total of thirty-

two Local Health Offices (LHO), each with catchment areas serving populations ranging from 

approximately 64,000 to 228,000 people.  Mental health catchment areas (MHCA) were 

organised differently and each had approximately 110,000 people.  A Vision for Change 

recommended that  MHCAs be reorganised into 12 to 13 catchment areas, each with an 

average of 300,000 people (range 200,000 to 400,000) and these figures were used to 

configure and cost the mental health services in that policy.5  Commencing in 2010, the health 

service was re-organised into 17 Integrated Service Areas (ISAs), serving approximately 

250,000 to 300,000 people.  Mental health services were re-organised to align with the ISAs.  



11 
 

For example the CMS catchment area merged with the Elm Mount and Wicklow MHS 

catchment areas to form an ISA serving a population of 375,000.  However, shortly afterwards 

a further programme of reform of healthcare services in Ireland began.  This followed the 

publication of a government policy document in 2012 ‘Future Health – A Strategic Framework 

for Reform of the Health Service 2012-2015’.7  This report concerned the governance and 

organisation of all community healthcare services including primary care, social care, mental 

health and health and wellbeing services.  The report recommended the establishment of nine 

Community Healthcare Organisations (CHO) to deliver integrated models of care through 90 

primary care networks (1 per 50,000 population on average).  This would involve re-organising 

the seventeen ISAs into the nine CHOs.  This proposal involved much consultation and the 

examination of various options, as the acute hospital groups were concentrated in urban high 

population areas, and yet the community services had to be organised with regard to the 

infrastructure in place already, the population, geography and deprivation.  By 2014, the 

report on CHOs by the ISA review group8 was published  and the new governance and 

organisational structures for community health services commenced.  The ISA in which the 

three EI catchment areas were located was ultimately not very different to the proposed CHO 

06 into which it now falls.  On the other hand, the Cavan/Monaghan MHS which was originally 

in an ISA comprising four catchment areas, Cavan, Monaghan, Louth and Meath, was now to 

be re-arranged into CHO 1, which comprised Cavan Monaghan MHS, Donegal MHS, and 

Sligo/Leitrim/West Cavan MHS.  Figure 2.1 shows the previous ISA structure and the current 

proposed CHO structure. 

                       

Figure 2.1 Integrated Service Areas and Community Heath Organisations 

A primary task of the new CHO organisational structure is to implement the integrated models 

of care described in the National Clinical Programmes (NCPs).  The NCP for Mental Health was 
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set up as a joint initiative between the HSE Clinical Strategy and Programmes division and the 

College of Psychiatry in Ireland in 2010.  One of the NCPs for mental health is that of EI in 

psychosis, and this is elaborated upon in Chapter 3.9 

2.5 Healthcare funding in Ireland  

The Irish health care system is predominantly funded through taxation.  In 2007 a total of 77% 

of all health expenditure was funded through taxation, including pay-related social insurance 

(PRSI) and other sources of government income.  This has fallen consistently to 67% in 2011.4  

The remaining components of total health expenditure are from private sources, in particular 

out-of-pocket household expenditure on primary care visits, pharmaceuticals and 

public/private hospital stays, in addition to payments to private health insurance providers.  

Cost -shifting to the private sector is extensive due to the government policy of increasing out-

of-pocket payments, and a rapid increase in premia for Private Health Insurance (PHI). 

A proportion of the population can access free public healthcare through a primarily means 

tested process, a proportion of the population has voluntary PHI and the remainder of the 

population makes a contribution toward the cost of services.  Eligibility criteria for access to 

free public medical care (known as ‘having a medical card’) are set out in legislation and are 

traditionally based on income thresholds.  The qualifying income for people of working age 

during the study period was €184 per week for an individual and less than €266 per week for a 

married couple, with allowance for additional expenses such as children.  Discretionary 

medical cards are traditionally given to people diagnosed with cancer or other serious physical 

illnesses.  The numbers entitled to a medical card have steadily risen since the start of the 

recession in 2008.  Where previously one third of the country was in receipt of a full medical 

card or general practitioner (GP) visit only medical card (31.9% and 2.02% in 2008), by 2013 

40% of the population had a full medical card and almost 3% had a GP visit card.  In 2005, 52% 

of the population held private health insurance; however this fell to 46% of the population by 

2013.4, 10  A very small number of people have both private health insurance and a full medical 

card.  

The current healthcare structure is a two-tiered system with public healthcare provided by the 

HSE and a separate private healthcare system.  ‘Future Health’ recommended that the health 

service move towards a model of universal health insurance as part of the programme of 

reform.  Due to fiscal restraints this aspiration remains on hold.  Voluntary organisations 

provide a wide range of services that complement the state healthcare system.  These range 

from large teaching hospitals and national organisations to small community based support 

groups.  The voluntary hospitals and services were predominantly established by religious 
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orders and philanthropic bodies.  There is a long tradition of care and service provision for 

people with intellectual and physical disabilities within these services.  Funding for the core 

services supplied by voluntary hospitals is supplemented by the Department of Health and 

Children through the HSE.  Private hospitals and healthcare services operate on an 

independent basis; however a proportion of beds in public and voluntary hospitals are 

designated for use by private patients.  There are three private adult mental health hospitals 

and two private child and adolescent inpatient units.  The private sector also plays a role in 

providing primary care services.  The majority of GPs treat both private and public patients. 

GPs have a contract with the HSE to provide publicly funded care for public patients with a 

medical card under the general medical services (GMS) scheme, children under six, and people 

over the age of 70 and a number of illness-related schemes.  They also provide maternity 

services and infant vaccination services on behalf of the HSE.  Payments to GPs, community 

pharmacies, dentists and optometrists and ophthalmologists for services provided in the 

community are provided via the Primary Care Reimbursement Scheme (PCRS).  The PCRS pays 

for the service on behalf of the HSE.  People with a full medical card have all their medication 

dispensed through the GMS scheme.  The individual pays a small fee per item on the 

prescription.  This fee per item has risen from €0.50 at the inception of this co-payment in 

2010 to €2.50 per item by 2014.  The drugs payment scheme (DPS) benefits people who are 

resident in the state and do not have a current medical card.  An individual or family pays no 

more than the monthly threshold amount in a calendar month for approved drugs and 

medicines and appliances.  To access the scheme the person must proactively register 

themselves and their dependents with their local health office.  The monthly threshold has 

risen from €100 in 2010 to €144 in 2014.  Anyone not registered with the DPS though entitled 

to do so pays the full cost of medication and appliances themselves. 

2.6 Health expenditure 

There were sharp increases in health expenditure in the late 1990s and the early 2000s as the 

economy improved in Ireland.  Since 2007 the overall trend has been downwards, with a 

decrease of 16% in total public health expenditure from 2009 to 1012.  Total health spending 

in Ireland was 8.9% of GDP in 2012, less than the European average of 9.3%.  Due to the large 

presence of foreign companies in Ireland and the significant proportion of Ireland’s GDP which 

consists of repatriated profits which are not available for national consumption, Gross National 

Income (GNI) is often accepted as a better measure of economic activity than GDP.  Ireland 

ranks 23rd of 34 Organisation for Economic Cooperation and Development (OECD) countries in 

health spend using GDP measure and 6th out of 23 OECD countries using GNI measure.  Since 
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2012, the overall health expenditure is increasing, however the proportion allocated to mental 

health has consistently declined. 4 

2.7 Mental health funding  

The proportion of the health budget allocated to mental health in Ireland is historically lower 

than that of other developed countries.   In countries such as the UK, the mental health budget 

is ring-fenced or protected at 12-14% of the overall health budget.  An Amnesty International 

report into the progress of implementation of A Vision for Change in 2013 concluded that the 

proportion of the health budget spent on mental health would need to be 8.24% to implement 

this policy document. 11  Between 2006 and 2012, spending on mental health services 

averaged 6.11% of overall health spending, decreasing from 7.2% in 2006 to 5.2% in 2012. 11  

Funding for mental health services dropped from €937 million in 2006 to €731 million in 2012, 

with most of the reduction due to public sector service pay cuts in 2009 and 2010.  Between 

2009 and 2012 mental health services experienced a 10.9% reduction in staffing levels, despite 

A Vision for Change recommending that 1,800 new staff would be required to implement the 

policy. 5  By June 2012, the Amnesty report concluded that staffing in the mental health service 

was 23% below required levels.  In 2016 staffing remains at 22% below required levels, and 

additional ‘ring-fenced’ funding promised annually to mental health has been diverted to prop 

up other areas of the health service. 12 

2.8 Quality assurance and guidance bodies 

The Health Information and Quality Authority (HIQA) was established in 2005 and given full 

statutory powers in May 2007.  It is responsible for promoting and implementing quality 

assurance programmes nationally.  It also oversees health technology assessment (HTA).  The 

Social Services Inspectorate was incorporated into HIQA.  The role of HTA in HIQA has primarily 

been concerned with evaluation of screening programmes, while the National Centre for 

Pharmacoeconomics Ireland (NCPE) has responsibility for evaluating HTA submissions 

regarding the reimbursement of new drugs.  The Inspectorate is concerned with the evaluation 

of residential services, children in care, nursing homes, services for older people and people 

with disabilities.  HIQA has so far not been involved in the evaluation of mental health.  The 

inspection of mental health services falls to the Mental Health Commission (MHC) and the 

Office of the Inspector of Mental Health Services.  There is limited evaluation of community 

services and no format for evaluating complex interventions. 
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3 Psychotic disorders   
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3.1 Psychotic disorders 

Psychotic disorders are a diverse range of conditions characterised by loss of contact with 

reality.  The onset of psychosis often occurs during a period critical to the cognitive, social and 

emotional development of the individual, and can have lasting implications for education, 

working and socialisation. 13  Clinical symptoms include delusions, hallucinations and functional 

impairment, and psychosis can be accompanied by mood changes, cognitive impairment, 

disorganized thinking and speech, and altered behaviour.  The most common disorder is 

schizophrenia, which is characterised by significant impairments in social, cognitive and clinical 

functioning which must be present for at least six months. 14  There is heterogeneity of 

outcome in the course of schizophrenia and this varies by the definition of recovery used. 15-17  

Outcomes vary between a single episode with full remission, a relapsing remitting course with 

full inter-episode recovery, a relapsing, remitting course with gradual decline in functioning, 

and continuous symptoms.  The relationship of symptom remission and adequate functioning 

varies over time, with symptom remission more important earlier in the illness and functional 

recovery becoming more important over time. 18, 19  Other psychotic disorders include brief 

psychotic disorders, schizophreniform disorders, schizoaffective disorders, psychoses 

secondary to a General Medical Condition (GMC), and mood disorders such as bipolar affective 

disorder with psychosis and depression with psychosis.  Psychotic disorders can also be 

secondary to substances, including illicit drugs and medicinal drugs. 

3.2 The prodrome or At-Risk Mental State 

Prodrome of psychosis, at-risk mental state (ARMS) or ultra-high risk mental state (UHR) are 

terms used to describe the period of illness prior to the onset of frank psychosis.  These 

periods are characterised by non-specific symptoms or brief temporary states of psychosis.  It 

can be difficult to ascertain what is going on for the family, the person and clinicians as the 

presentation is vague and can mimic a range of conditions including substance use or 

depression.  The prodrome most often occurs during adolescence which further complicates 

the presentation.  A proportion of people with ARMS will progress to frank psychosis, where 

symptoms must have a specific level of intensity and duration, and this varies over time.  A 

meta-analysis of transition to psychosis showed that there was a consistent transition risk to 

psychosis independent of the instruments used of 18% after 6 month follow-up, 22% after one 

year, 29% after 2 years and 36% after three years. 20  There are specific services set up in many 

countries for the identification, assessment and management of the prodrome with the aim of 

reducing the transition to psychosis.  These include OASIS in London, and PACE in Melbourne.  
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As services for the prodrome during the period of the study were limited to identification of 

ARMS, and there were no prodrome assessment in the comparison site, the focus of this thesis 

is on the first episode of psychosis and will not refer to the prodrome further. 

3.3 The first episode of psychosis 

First episode psychosis (FEP) is the term used to describe the first psychotic episode.  The 

duration of untreated psychosis (DUP) is the period from transition to acute frank psychosis to 

the start of effective treatment (or spontaneous remission).  The duration of untreated illness 

(DUI) is the period from the onset of the prodrome to the start of effective treatment or 

spontaneous remission.  The DUP is associated with an increased risk of suicide and suicidal 

ideation and the longer the DUP, the poorer the outcome for the individual with psychosis. 21-23 

The DUP is theorised to be the only malleable factor in FEP, and it was on the premise of 

reducing the DUP, that early intervention in psychosis services developed in the 1990’s.24-28  

Physical health conditions such as myocardial infarction all operate on the ‘golden hour’ 

premise to reduce the impact of an insult on the organ concerned.  The aim of EI services is to 

reduce the impact of psychosis on the developing brain as early as possible.  This is in keeping 

with the principle of ‘parity of esteem’, enshrined into law in the UK in the Health and Social 

Care Act in 2014, where mental health must be given equal priority to physical health.29 

3.4 Early intervention in psychosis 

The critical period hypothesis states that there is a period early in the onset of a psychotic 

disorder when the most deterioration occurs.13  This critical period has not been definitely 

established, but is thought to be within the first 3-5 years after developing psychosis.  Those 

with a DUP of less than 6 months have less symptoms and better outcomes.30-32  Delays to 

treatment are associated with greater levels of co-morbidity, suicide and violence and result in 

reduced response to treatment, increased relapses and burden on the person and their 

carers.22, 30  DUP predicts remissions, positive symptoms and social functioning at 8 years, and 

DUI predicts functional recovery.33  At 12 years, longer DUP is associated with poor remission, 

more severe positive and negative symptoms, and greater impairment in functioning and 

quality of life.34  DUP is potentially modifiable and interventions which shorten DUP may have 

long-term benefits.  Public health interventions such as campaigns to educate the public and 

any people who may come into contact with someone in the prodrome or their first episode 

can bring people to help earlier.  The TIPS project in Scandinavia showed that public education 

campaigns in tandem with effective treatment were better than effective treatment alone, and 

that this improvement in outcome persisted in the longer term, suggesting a timing effect for 
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interventions.25, 35  Once the sustained information campaigns ceased, the duration of 

untreated psychosis rose again.25  

3.5 Early intervention services 

It is over 25 years since the first EI service EPPIC (the Early Psychosis Prevention and 

Intervention Centre) was established in Melbourne.  There are now over 200 EI services 

established internationally.  In many countries EI is recommended by national guidance and 

policy documents. 36-38  The term ‘EI services’ covers a broad range of clinical and non-clinical 

interventions thought to be effective in the critical period.  This ‘critical period’ as described 

above includes the prodrome, the DUP and the initial 3-5 years following first contact with 

services.13  EI services aim to complement existing community mental health services during 

the critical period, where interventions during this phase are often lacking and there is often a 

gap between adolescent and adult services at the very time of peak onset of psychosis.  

3.5.1 Early intervention and early detection of psychosis 
 

Each individual with psychosis can present with different symptoms and differing clinical 

pictures.  Some may present with a rapid, florid onset of psychosis and others with a more 

insidious onset of psychosis preceded by declining functioning and vaguer symptoms that can 

suggest an ARMS. Equally, as the incidence rate varies by locale, those services and people in 

contact with the target age group may not be in a position to detect psychosis early. 

Therefore, a key role of EI services is to assist with identification of psychosis. Methods to 

assist with earlier identification of psychosis include training those in contact with groups at 

peak risk of developing psychosis, such as schools, colleges, youth groups and primary care 

physicians in identifying patterns suggestive of psychosis or ARMS, and then referring people 

on for further evaluation. This can be done using didactic training sessions, or short films 

showing people with symptoms of psychosis, or by using case studies and discussions in 

continuing medical education groups. Many EI services have mutual links on websites targeting 

the at risk population, directing them towards EI services or primary care. Once a person has 

been directed to an EI service, key roles of the service are rapid identification of psychosis by 

interviews with the person and where possible, a carer. Once psychosis has been confirmed, 

key roles of the EI service include collaborative care with the individual in choosing an 

antipsychotic medication and choosing phase specific services as required depending on the 

need of the individual. A care coordinator is responsible for case managing each person to 

ensure they get the service they need at the right time for them. This includes psychological 

treatment, family or carer work, vocational rehabilitation and management of the physical 

health of the individual. Should admission be necessary, the individual can be admitted to 
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CMH services or to crisis housing if this is available in the particular service. 37 The focus of the 

EI service is on the recovery of the individual, with standards such as remaining in or 

commencing education or employment of key importance. 

3.6 Outcomes from early intervention services 

EI services have published research which shows a variety of improved outcomes for people 

with FEP in the short to medium term, with improved clinical, social and vocational 

outcomes.39-41  A review of EI services demonstrated reduced hospital admission, relapse rates 

and symptom severity, whilst also improving access to and engagement with services. 42  EI 

reduces the risk of suicide from 15% to 1%,22 and a systematic review and meta-analysis 

showed that EI reduces the risk of a second relapse.43  An updated Cochrane Review of EI 

published in 2011 evaluated the evidence for EI services and early detection services.  This 

showed less evidence in favour of EI, with limited inconclusive evidence for specialised EI 

services and questions over whether gains can be maintained. 32  The authors found the most 

support for phase-specific treatments for the family and for employment.  However, there is 

an inherent difficulty with Cochrane type reviews when evaluating complex interventions like 

EI.  Reviews like this focus solely on individual RCTs.  These evaluate phase specific 

interventions in isolation, and there is limited scope in this for evaluating complex 

multifaceted interventions.44  Traditionally EI services provide care for approximately 2-3 years 

after the first presentation to EI services, however longer term studies on the outcomes at 5 

and 10 years show that the gains made in the first couple of years are lost.45-47  One of the 

proposed reasons for this loss in improved outcomes could be that EI needs to be delivered for 

longer than two years.  There are trials on-going to evaluate the optimal duration of EI.48, 49 

Another proposed reason is lack of fidelity to the guidelines for delivering EI.50  There is an 

economic case for investing in EI services, as they reduce the use of inpatient beds, saving the 

NHS in the UK an estimated £5,536 per person in the first year and £15,862 during the first 

three years.51  Participants receiving support through vocational programmes such as IPS 

(Individual Placement and Support) have improved vocational and educational outcomes 

which persist in the longer time, thereby having a secondary economic benefit.52, 53  In 

addition, the people who use EI services reported better experience of care and good 

relationships with family and keyworkers.  There were however, a third who found the EI 

services overly intrusive.54  

3.7 Early intervention service models 

While early intervention in psychosis (EIP) is an accepted policy internationally, the evidence-

base for this paradigm originates mostly from the specialist stand-alone model delivering EIP 
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to young adults with schizophrenia spectrum disorders.  While there is evidence for improved 

outcomes in the short to medium term, many questions remain as to the timing, duration and 

optimal model of service delivery.32  As Birchwood pointed out, the EI service model was a 

hypothesis.55  He described EIP as a ‘philosophy of care’ and ‘a model of service provided to an 

individual and their family during the critical 3-5 years of psychosis’.  While three distinct types 

of EI service models have been described, in reality the models lie on a continuum.  The 

models evolve and terminology is interchangeable.  It remains unclear whether the outcomes 

obtained in specialist early intervention services translate to other models and locations 

delivering EI.  There are challenges to implementing the specialist model of EI in many 

countries for a variety of reasons including distance, access and funding.56, 57  

3.7.1 The specialist or stand-alone model  

This model describes a discrete, stand-alone multi-disciplinary team.  The EI team is exclusively 

responsible for the care of people with a FEP within a geographical area.  The model is one of 

intensive case-management with low caseloads of between 10 and 15 clients per case 

manager and assertive outreach.  An adequate skill mix allows for psychological, 

pharmacological, psychosocial, occupational, and family interventions to be provided within 

the service.  There are exclusion and inclusion criteria including the age demographic, and this 

is usually 14-35 years.  There is a lower case load than community mental health services, and 

care is delivered for a defined time period, usually three years.  There are complex 

components required, including a specialist inpatient service, a crisis resolution service, 

assertive outreach and community mental health service.36, 38  People are discharged to 

primary care or transferred to community mental health services after the defined period.  

This is a model aspiring to high levels of service engagement and has evolved in certain 

countries from being psychosis specific to more generic and youth friendly services.  Much of 

the evidence for efficacy 39, 45, 46, 58 and cost-effectiveness 27, 59 in EI comes from stand-alone 

specialist services delivering a specific package of care to a specific target population. 

Criticisms of this model include the cost, the fact that it is isolated, interface issues between 

different parts of the EI and the community mental health services and that the period of 

transfer to community mental health teams (CMHT) after the defined period of care is 

problematic.60  There are also concerns about potential over-assertiveness and inflexibility i.e. 

not all people with psychosis may need treatment by specialist teams for three years and could 

be discharged earlier. 54, 55  
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3.7.2 ‘Hub and Spoke’ model 

This modified version of EI developed in Australia as a pragmatic approach to manage the 

challenge of delivering EI in rural and remote areas.61  A central ‘hub’ supports the specialist 

staff or ‘spokes’ embedded in Iocal CMHTs.  The central ‘hub’ provides clinical supervision, 

leadership, education, administration, management and training.  Depending on the 

geography of the area, the hub can also provide the regional phase specific interventions and 

public health /community education.  The ‘spokes’ are usually mental health nurses or social 

workers supported by social care workers.  Advantages of this model include lower running 

costs and that embedded staff are in a good position to spread the EI ethos and liaise with 

local services and primary care.  There are fewer transitions across mental health services.  The 

‘Hub and Spoke’ model has been evaluated in a limited manner using naturalistic outcome 

studies and case file audits. These studies show some limited effect in improving admission, 

readmission rates, and vocational recovery and quality of life criteria in comparison to 

historical CMH care as usual controls. 62, 63  Criticisms of this model include limited 

multidisciplinary presence within CMHTs, limited specialist input from psychiatry and 

psychology, potential isolation of the ‘spokes’ and a falling off of specialist knowledge and 

ethos.64  The phase-specific interventions may not include employment or a retraining focus, 

and the interventions may not be specifically EI focused.  In countries such as the UK and 

Australia, this model must still adhere to fidelity criteria for EI.   

3.7.3 Enhanced community mental health care 

This model has also been described as a ‘specialist within a generalist’ model and ‘integrated’ 

EI.65  Staff in the CMHT have an EI role, with responsibility for case managing people with FEP 

in addition to their usual roles.  These EI sessions are designed to be protected though in 

practice this is difficult to achieve.  While staff are meant to follow core EIP principles, in reality 

they may have little contact with others in similar roles and therefore may diverge from the EI 

ethos and philosophy of care.65, 66  Petrakis et al used case-file audit to compare a historical 

cohort with another cohort two years after the introduction of an integrated model of 

management within a metropolitan area mental health service.67  This model consisted of a 

consultant psychiatrist with dedicated clinical time who supervised case managers with 

patients with FEP.  There was a dedicated early psychosis nurse in the inpatient unit and the 

catchment area adhered to clinical guidelines for early psychosis.  Over the seven year period, 

the authors reported a reduction in number of admissions, involuntary status and use of 

seclusion in comparison to the earlier cohort; however they did not control for other possible 

innovations within the service.  The DUP was longer in the integrated management cohort. 
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3.7.4 Evidence for EI service models other than the specialist model 

There are many services internationally delivering EI in a variety of formats, but the range of 

published literature comparing these services and specialist EI is sparse.  As part of preparation 

for this thesis, a systematic review of the literature was conducted according to PRISMA 

guidelines to evaluate the evidence for service models that deliver EI other than the specialist 

stand-alone service. The peer reviewed published paper attached as Appendix A. 68  To 

summarise this systematic review in brief, there were seven peer reviewed studies 35, 62, 63, 69-72 

and two conference proceedings 73, 74 retrieved during the literature search in Medline, 

Embase, PsychInfo, the Cochrane Database of systematic reviews and the clinical trials 

database from the 1990s to January 2016.  The methods of the studies obtained ranged from 

pragmatic RCT cluster trials, to quasi-experimental trials using historical controls, to evaluating 

the service delivery in the natural setting.  The age-ranges, diagnostic groups and outcome 

measures varied widely.  Our review found that that there is limited evidence to support other 

approaches and no advantage conferred by integrated EI over community care.   

3.8 Early intervention in psychosis in Ireland 

3.8.1 Incidence and prevalence of psychosis in Ireland 

The average incidence of schizophrenia in Ireland is 32 cases per 100,000 population per 

annum.75   The incidence is higher in deprived inner city neighbourhoods and can be much 

lower in remote and rural areas (age-adjusted incidence rate ratio (IRR) of 1.92 (1.52-2.44) for 

males and 1.34 (1.00-1.80) for females). 76, 77  This brings challenges in terms of service 

planning.  There are approximately 120,000 people in Ireland affected by schizophrenia and 

other psychoses and approximately 1,500 people in Ireland in all age groups aged 65 and 

under will develop psychosis each year.  The peak incidence for first psychosis is in the 16-35 

age group (approximately 28 per 100,000 pooled incidence rate in males and 13 per 100,000 

pooled incidence rate in females); however there are a number who develop psychosis much 

later in life.78   

3.8.2 The development of EI in psychosis in Ireland 

The seeds for development of EI services in Ireland were sown in the mid-1990s.  In 1995 two 

studies into FEP commenced.  One was a predominantly urban study, based in the St John of 

God Services in South-East Dublin, which includes the CMS catchment area, and another in the 

predominantly rural area of Cavan-Monaghan, the Cavan-Monaghan First Episode Study 

(CAMFEPS).  Both studies have provided epidemiological, clinical and long term follow up of 

unique cohorts with first episode psychosis.  The Dublin FEP study, which has followed 
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participants up over 12 years, shows that better outcomes are observed among people with 

shorter DUP and DUI. 21, 33, 34, 79-81  This series of outcome studies has provided a good evidence 

base upon which the first EI services in Ireland was founded.  Ireland’s pilot EI service, DELTA, 

(“Detection, Education and Local Team Assessment”) commenced in 2005 with seed funding 

from the St John of God Order.  In 2006, the HSE added to the funding to expand the service to 

what would become the ISA of Dublin South East and North Wicklow, now CHO 06.  This 

service is known as DETECT (Dublin and East Treatment and Early Care Team).  

3.8.3 DETECT service and interventions 

DETECT offers rapid assessment, phase specific interventions, and education and early 

detection to reduce the duration of untreated psychosis.  DETECT serves a population of 

375,000.  The service is offered for a one year period.  The service did not have sufficient 

funding to provide stand-alone care or a longer duration of care.  DETECT operates as a 

modified ‘Hub and Spoke’ model with full integration into the three CMH catchment areas.  

The ‘Hub’ of DETECT is located in the community. There are no specialist stand-alone centres 

in Ireland. 

DETECT has developed and run education and training sessions for relevant stakeholders to 

increase the awareness and early detection of psychosis. 82, 83  This takes the form of teaching 

sessions and continuing medical education sessions for primary care, auxiliary health 

professionals, Gardaí (the national police force), and anyone who may potentially come into 

contact with a young person at risk of developing psychosis.  DETECT also collaborated with a 

national television station on a storyline on psychosis which ran for 5 months.  

DETECT accepts referrals from primary care and from CMHTs.  Anyone referred for assessment 

must be accepted by the CMHT however DETECT is often the first contact with services that 

the person with suspected FEP will have.  Assessments are conducted by clinicians including 

psychiatrists and community psychiatric nurses.  Each clinician is trained to administer the 

assessment instruments (described in Chapter 7) and undergoes inter-rater reliability testing.  

On receipt of a referral, DETECT makes contact with the individual and offers an assessment 

within 72 hours.  Contact is also made with any referring body and the GP.  The assessment 

process can occur in the community, in the DETECT ‘hub’, in hospital, in the person’s home or 

in the GP practice.  The assessment period can last from a couple of hours to shorter sessions 

over a number of weeks depending on the person’s mental state.  With the person’s consent, 

contact is also made with family and other close contacts to obtain collateral information.  

Each person is assessed for the presence of psychosis using a semi-structured interview, the 

Structured Clinical Interview for DSM-IV Disorders (SCID), to give a Diagnostic and Statistical 
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Manual of Mental Disorders (DSM) IV diagnosis.14  Anyone with no overt symptoms of 

psychosis is assessed using the Structured Interview for Prodromal symptoms (SIPS).84  Further 

details on the assessment process are given in Chapter 7.   

On confirmation of a FEP, the individual is referred for any or all of the three phase specific 

interventions.  Cognitive Behavioural Therapy (CBT) for psychosis is delivered in group format 

over 12 sessions lasting 2 hours each.  The intervention is delivered by a senior clinical 

psychologist with another clinician for example another psychologist, a psychiatrist or a 

trainee.  Family or Carer Education is delivered in group format over 6 sessions by a senior 

social worker.  This service is delivered in the evening to facilitate attendance by family 

members.  The psychosocial intervention is delivered by an occupational therapist (OT) on an 

individual basis and it tailored to the individual’s needs while retaining the emphasis on 

vocational intervention and support.  All the interventions are delivered in the DETECT hub; 

however the psychosocial intervention can also be delivered in the community depending on 

the participant’s preference.  CBT for psychosis and family education have been consistently 

delivered, however the psychosocial intervention has been more intermittent due to the 

recruitment embargo described in Chapter 2.  DETECT developed a medication algorithm; 

however medication management remains with the CMHT.  Any inpatient treatment required 

remains under the care of the catchment CMHT.  DETECT has no crisis centre and any 

emergencies are also under the management of the local CMHT.  Since 2014 DETECT has also 

developed a physical health intervention.  

DETECT has published a 5 year service evaluation report; and a number of studies evaluating 

components of the service and outcomes at one year for people receiving EI.83, 85-89  DETECT 

has also published a cost and effect evaluation of the effect of EI on inpatient admissions 

(study I of this thesis included as Appendix B).90  

3.8.4 National Clinical Program for EI in Psychosis 

Following the DETECT experience, the government policy blueprint for mental health, A Vision 

for Change, recommended that further EI services be established.5  In 2011, the HSE Clinical 

Strategy and Programmes Directorate published a report on the National Mental health 

Programme Plan.9  The directorate was tasked with establishing a number of National Clinical 

Programmes, one of which was EI in Psychosis.  Inconsistent funding and changes to health 

services as part of the reform described in the context section above have made 

implementation of the National Clinical Programmes difficult.91  The College of Psychiatry 

established a working group in 2015 to advise the HSE National Clinical Programme for Mental 

Health on the establishment of EI services in Ireland.  Currently, comprehensive EI in psychosis 
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is available to very few of the 1,500 people who develop psychosis annually.  There are 

virtually none for the key population age 16-17.  There remains a treatment gap between child 

and adolescent mental health services (CAMHS) and adult health services which preclude any 

youth focused services as described in the international literature. 92, 93 
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4 Economic Evaluation  
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4.1 Background to economic evaluation 

Economic evaluations of health interventions consist of “the comparative analysis of 

alternative courses of action in terms of both their costs and their consequences”. 94  

Combining costs and outcomes into a single variable of interest is a useful technique to 

facilitate decision making at a practical level, both for resource allocation and for 

policymakers.  Economic evaluations allow those who manage scarce resources – people, time, 

facilities, knowledge and money – to anticipate the potential impact, or measure the actual 

impact, of any change to the delivery of health care.  Economic evaluations enable researchers 

to demonstrate the potential or real impact of a new intervention which can in turn promote 

its translation into practice.  The usefulness of economic evaluation as a technique extends 

beyond the health care system; as particular health interventions have impacts which extend 

into other domains such as education, justice and welfare. 

 

Whilst applying economic evaluation techniques to RCT data and using multiple sources of 

information in decision models is helpful, evaluation of individual patient level data from 

observational trials informs vital decisions such as which treatment should be used and for 

whom.  Comparison of the relevant alternatives can isolate the effect of the treatment on 

costs and outcomes by evaluating the expected costs and outcomes along with a measure of 

uncertainty.  A helpful example of this is the Randomised Intervention Treatment of Angina 

(RITA 3) trial which allowed authors to predict costs and effects for different subgroups based 

on the risk of death or experiencing a myocardial infarct.  The trial found that early 

intervention in these different risk groups was cost effective in the high and medium risk 

groups, but not cost effective in the low risk group.95 

4.2 Types of economic evaluation 

All economic evaluations assess costs; however the approaches to measuring and valuing the 

consequences of the health interventions differ.  Often terms are used interchangeably, and 

the umbrella term ‘economic evaluation’ is preferred.  Table 4.1 shows a summary of the 

different types of economic evaluation study.  

4.2.1 Cost minimisation analysis  

Cost-minimisation analysis (CMA) evaluates only the costs of two interventions and requires 

prior evidence that the outcomes are equivalent in terms of effectiveness.  As there are no 
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research outcome studies in EIP showing that two treatment approaches produce the same 

effectiveness, this form of analysis is not used. 

4.2.2 Cost-effectiveness analysis 

Cost-effectiveness analysis (CEA) compares mutually exclusive alternatives in terms of their 

cost per effect.  The CEA approach reports outcomes in a single unit of measurement called 

natural units and the outcome must be common to both the intervention and to the TAU and 

measured in the same way.  In programmes whose goal is to extend life, the natural unit is life-

years gained.  The outcome can be the end point or an intermediate point.  Outcomes used in 

CEA of EI services have included GAF (Global Assessment of Functioning) scores, quality of life 

(QoL) scores, and changes in symptom scale scores such as the Scale for the Assessment of 

Positive Symptoms (SAPS), the Scale for the Assessment of Negative Symptoms (SANS) and 

Positive and Negative Syndrome Scale (PANSS).  Interventions can have a number of effects, 

and only a single measure can be used in CEA to calculate a cost-effectiveness ratio.  As 

interventions used in mental health often impact on many domains this limits the usefulness 

of CEA in this area.  In addition, a measure of primary effectiveness may differ across research 

programmes.  This limits the ability to make comparisons across services and across research 

fields.  CEA cannot be used to make comparisons across broad range of interventions and 

technologies.  Cost consequence (CCA) and cost utility analyses (CUA) were developed to 

address some of these problems. 

4.2.3 Cost consequence analysis 

In CCA, the primary outcome measure is reported in the calculation of the cost effectiveness 

ratio; however, secondary outcome measures are also reported.  This approach means that all 

relevant outcomes can be accounted for; however the problem of limited compatibility across 

interventions remains. 

4.2.4 Cost utility analysis 

CUA was developed in order to address some of the problems of CEA and CCA.  The outcome 

measure in CUA is a composite measure of two outcomes – morbidity and length of life.  These 

are combined into a single composite summary score, such as the quality adjusted life year 

(QALY) or the disability adjusted life year (DALY).  The QALY combines quality of life with length 

of life.  The DALY is a composite score of the duration of time lived with disability and is most 

commonly used by the WHO.  The QALY is most often used in healthcare evaluations, and is 

the outcome measure of choice in the Irish economic guidelines and the UK economic 

guidelines.  The QALY is obtained by adjusting each life year by a utility value. Utility values are 
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preference-based values that attach to the health states produced by an intervention.  They 

are measured on a cardinal scale so that a year of life in perfect health has a score of 1 and 

death a score of 0.  By converting effectiveness data to a common unit of measure such as a 

QALY, a cost utility analysis can incorporate changes in quantity and quality of life 

simultaneously.  The use of a generic measure of outcome makes it feasible to compare 

outcomes from different technologies across different interventions in the healthcare sector.  

It is considered the gold standard for conducting economic evaluations and is recommended 

by many expectant consensus groups nationally and internationally.  There are a number of 

criticisms of the use of utility measures in illnesses such as psychosis. 96-99  This is discussed 

further in Chapter 6 on HRQoL.  

4.2.5 Cost benefit analysis  

Cost benefit analysis (CBA) is the broadest type of analysis and also the one most commonly 

found outside the healthcare sector.  In CBA both costs and consequences are presented in 

monetary terms.  The result is presented as, for example, the net present value (NPV). The 

NPV is determined as the difference in value between the discounted future streams of 

incremental benefits and incremental costs.  Put simply, the CBA evaluates whether the 

benefits of an intervention outweigh the costs, and this simplifies decisions in the absence of 

budgetary constraints.  Monetary values can be assigned to health outcomes in a number of 

ways.  There are two common approaches to the conversion of health outcomes to monetary 

terms.  The first is “willingness to pay” (WTP) which uses survey methods to present the 

respondent with hypothetical scenarios about the problem or intervention under evaluation.  

The individual states the maximum amount that they are willing to pay to obtain or avoid a 

particular health outcome, or to decrease the probability of its occurrence.  In practice WTP 

studies are expensive to conduct.  There are limitations to this method, including whether the 

person is advocating the amount they are willing to pay for themselves, for a relative or for a 

stranger.  O’Shea and Kennelly conducted a WTP study as part of their paper on the economics 

of mental health in Ireland in 2008100 to assess whether WTP could be used as an aid to health 

care priority setting and resource allocation.  This revealed that mental health ranked lowest in 

priority for resource allocation in comparison to a programme for cancer and one for the 

elderly.  While the sample were willing to pay to have the programme implemented, the 

amount they were willing to pay was lower than the amounts for the other two 

programmes.100  The second method is the “Human Capital” approach (HC).  In this approach 

the value of healthy time gained from an intervention is determined by the present value of 

future earnings.  The rationale for this approach is that consumption of healthcare is an 

investment in a person’s human capital, and the return on this investment can be measured by 
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productivity, which is reflected in the person’s wage rate.  There are a number of limitations to 

this method, which also raises concerns about equity.  For example, a child or a retired person 

will have no value if using this approach.  Further limitations include scenarios that are 

common in mental health, such as where the benefits may not accrue for a number of years or 

may accrue to a different sector.  Though CBA facilitates incorporating a number of effects, the 

CBA is rarely used in healthcare due to difficulties of valuing the benefits.  

Table 4.1 Summary of types of economic evaluation study 

Method Unit of measurement 
of effect(s) 

Strengths Limitations 

CMA None Only need to collect 
cost data 

Rare that treatments have 
identical outcomes;  
“equal effect assumption 
must be verified” 
 

CEA One effect measured in 
natural units – days, 
points on a symptom 
scale etc. 

One outcome measured 
in natural units – easy 
to interpret 

Single outcome can be a 
limitation as  other 
outcomes may be relevant; 
there is limited comparison 
across interventions 
 

CCA One primary effect in 
natural units;  
other effects described 
 

All relevant outcomes 
accounted for 

Limited comparison across 
interventions 

CUA  Two effects are 
combined, the quality 
and length of life: the 
product of which is a 
QALY or DALY or HLY 

The length of life gained 
is adjusted for quality – 
very important for 
interventions with 
serious side effects;  
in theory the universal 
outcome means 
different interventions 
can be compared  
 

QALYs differ depending on 
the method used to value 
them and on the nature of 
the respondent.   
Society values QALYs 
differently to patients – 
value judgment 

CBA All effects measured in 
monetary units 

NB easy to interpret.  
The treatment’s extra 
benefits are worth more 
than the extra cost 
when the INB > 0 

Challenging to measure all 
health outcomes in 
monetary units: valuation 
methods are controversial 

*Adapted from Hoch 
101

; CMA: cost minimisation analysis; CEA: cost-effectiveness analysis; CCA: cost-consequence 
analysis; CBA: cost benefit analysis; CUA: cost utility analysis; QALYs: Quality adjusted life years; DALY: Disability 
adjusted life years; HLY: Healthy life years; NB: net benefit; INB: incremental net benefit 

 

4.2.6 Decision models 

Relying on a RCT trial as a single vehicle for economic evaluation has a number of 

limitations.102  Decision models are increasingly used in economic evaluations, where particular 



31 
 

information from trials is lacking, or where sub-group analysis is of interest.  As a result 

economic evaluation usually needs to draw on evidence from a range of sources.  Sources of 

data can include clinical resource use and outcome data collected alongside RCTs but are also 

likely to include evidence from other types of study such as cohort studies and surveys.  A 

decision-analytic model provides a vehicle for bringing together this full range of evidence and 

directs it at a specific decision problem being addressed at a particular point in time in a 

particular jurisdiction.94  Decision-analytic modelling provides a framework for decision-making 

under conditions of uncertainty.  Specifically, a decision analytic model design defines a set of 

mathematical relationships between health states or pathways which characterise the range of 

possible disease prognoses and the impact of alternative interventions.  Decision models and 

clinical trials are not competing alternatives.  Clinical trials focus on measuring the different 

effects of interventions on relevant costs and outcomes.  Decision models are concerned with 

informing specific decisions.  They draw upon the measurements undertaken in clinical trials, 

but also provide an explicit framework for the inevitable assumptions and judgements needed 

in decision-making.  There are four particular areas where decision models are useful.  These 

include the need to compare all options, the need to reflect all evidence, the need to link 

intermediate to final endpoints, and the need to extrapolate over the appropriate time horizon 

of the valuation.94  There have been a number of decision analytic models carried out in 

evaluation of EI in psychosis, and these are described in more detail in chapter 5. 

4.3 Economic evaluation in Ireland 

The first Irish national economic guidelines were developed by the National Centre for 

Pharmacoeconomics (NCPE) in 2000.  They related primarily to the evaluation of 

pharmaceuticals.  In 2010 HIQA published “Guidelines for the Economic Evaluation of Health 

Technologies in Ireland” and these were updated in 2014. 103  HTA is a broad term 

encompassing all healthcare technologies used in prevention, diagnosis, treatment and 

rehabilitation.  These include drugs, diagnostics, procedures, broader public health 

interventions and service delivery models.  These guidelines are intended to inform HTAs 

conducted by or on behalf of HIQA, the NCPE, the Department of Health and the HSE.  The 

guidelines outline the optimal method, or ‘reference case’ used in the primary analysis when 

conducting economic assessments of HTA in Ireland.  In these guidelines the recommended 

reference case is CUA from the perspective of the publicly funded health and social care 

system in Ireland (the HSE).  The outcomes are all health benefits accruing to individuals.  The 

choice of comparator is routine care in Ireland.  The synthesis of effectiveness should be based 

on systematic review.  The outcome measure of choice is the QALY.  Discounting should be 

applied at an annual rate of 5% on costs and outcomes occurring after the first year.  There 
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should be probabilistic and deterministic sensitivity analysis and equal weighting should be 

applied to the outcome measure for equity.   

 

4.4 Cost measurement in economic evaluation 

There are three main steps in calculating the relevant costs to be used in an economic 

evaluation. 94  Costs are a function of service and resource use.  Each cost should be identified; 

data on the costs collected in a systematic way and a value placed on each unit of resource 

use. 104  Costs can be direct (related to the health service), indirect (opportunity costs related 

to productivity losses), out-of-pocket costs (borne by the patient or family), future costs 

(related to the disease the intervention is designed to affect or unrelated to the disease such 

as pension costs) and intangible costs (due to pain or suffering).  Costs can be applied using a 

top down or bottom up approach.  If an evaluation is from the perspective of the health payer, 

then only costs incurred by the sector are included.  If the perspective is societal, then costs 

borne by society as a whole are relevant.  Many countries have published unit cost data which 

facilitates standardised evaluation and renders studies more comparable.  In Ireland there are 

no published reference unit cost data. 

4.5 Lost productivity 

4.5.1 Employment 

The terms ‘indirect costs and benefits’ have been used in evaluations to denote time of 

patients or families consumed or freed by an intervention.  The focus has been on work time; 

and indirect costs and benefits in this scenario are synonymous with productivity gains and 

losses.  As the term ‘indirect’ has caused confusion Drummond et al recommend using 

productivity instead. 94  

In practice, productivity losses relating to time off work may not be substantial because the 

person is already off work due to their health condition (on a disability payment), is elderly, or 

not in the workforce.  However their role and estimation is still important as a consequence of 

the healthcare intervention.  As a result of the intervention the person may be able to return 

to work or be more productive at work (an aim of EI services).  This is also the case for the 

family member currently providing informal care.  

The relevance of the change in productivity status depends on the viewpoint of the analysis.  If 

the viewpoint of the analysis is from the available budget perspective the interest is in transfer 

payments.  When a societal perspective is undertaken the inclusion of changes in productivity 
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is more complicated.  Drummond et al raise a number of concerns about the inclusion of 

productivity changes in evaluations from the societal perspective. 94  The first concern relates 

to the method of estimation of lost productivity.  The HC approach estimates the value of lost 

productivity using the gross earnings of those in employment.  For those who are not in paid 

employment, an equivalent value can be imputed using either the average wage, or the cost of 

replacing the role filled by the individual, or the opportunity cost of the productivity they could 

have contributed were they not at home.  However this approach is contentious as these 

valuations tend to overestimate the true cost to society when individuals are taken out of the 

workforce through illness.  For short-term absences, losses in productivity are compensated 

for by the worker on their return to work or by colleagues. For longer term absences the 

employer may hire a replacement worker. In this case the friction cost (FC) method can be 

used to estimate the value of lost productivity until a replacement is organised. 105  Many of 

these points arise in the context of costs or savings at the margin.  It is argued that costs or 

savings at the margin are not reflected by average costs and there are frequently extra costs or 

inefficiencies associated with changes in resource allocation.  The challenge with the FC 

method is to estimate the relevant friction periods for each form of employment.  These give 

estimates that are much lower than the HC approach.  Many studies will now report lost 

productivity using both methods of evaluation.  A second concern Drummond et al raise 

relates to double counting.  This is usually more of a concern in CUA and CBA, where an 

estimation of the value of improved health already includes the value of increased 

productivity.  A third concern relates to the issue of the objective and perspective of the 

economic evaluation.  While the opportunity cost of interest in CEA or CUA is determined by 

the best alternative use of marginal changes to total healthcare budgets and not opportunity 

cost elsewhere in the economy, it is confusing to include productivity changes or other non-

health-care costs such as patient’s time, volunteer time or cost falling on other agencies.  

Nonetheless Drummond et al state that it is not helpful to limit consideration to healthcare 

costs only.  One solution to this dilemma is to present healthcare and non-health-care costs 

and benefits separately in the analysis so that the opportunity cost on the healthcare budgets 

is clear.  A final concern is that the inclusion of productivity changes in an evaluation raises the 

issue of equity.  

The extent to which productivity changes are included in an analysis depends on whether the 

‘welfarist’ or ‘extra-welfarist’ approach is taken.  The aim of the ‘welfarist’ approach is to 

maximise societal welfare with reference to a societal budget constraint.  This approach 

usually takes the form of a CBA which recommends that the amount society is willing to pay 

for a programme is compared with the cost of the programme in order to assess whether the 
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programme is worthwhile. 106, 107  The ‘extra-welfarist’ approach is concerned with maximising 

the amount of health that can be produced with a given budget in a resource-constrained 

system.  This approach usually takes the form of a CEA or CUA. The main aim of this form of 

evaluation is to inform allocation of the healthcare budget from the perspective of health 

resources consumed in comparison to the health improvement obtained. 108, 109  Non-health 

attributes of a programme are not considered as they are not considered to be part of the 

healthcare budget.  The ‘extra-welfarist’ approach arose in part as equity concerns are given 

more weight in health than in other areas.  The ‘extra-welfarist’ approach is favoured by HTA 

guidance bodies as the reference case and dominates decision-making in healthcare.  It is 

recognised that this approach is not always useful, and in recent years there has been 

increased interest in ways to monetise health benefits within a ‘welfarist’ framework, such as 

contingent valuation and discrete choice experiments.  There is also increased awareness that 

healthcare interventions may yield a broad range of non-health benefits.110  The societal 

perspective can facilitate decision-making in this context.  This is pertinent in mental health, 

and in particular severe mental illness, as there are equity concerns with a group of people 

who are at the margin of society and may not contribute in terms of productivity gain.  To 

consider only healthcare costs and gains could penalise interventions for this group.  As one of 

the specific aims of early intervention in psychosis is to ensure people remain in education and 

employment, the productivity losses and gains are clearly relevant and an evaluation which 

incorporates the societal perspective is preferable.  

Drummond et al recommend a number of ways to alleviate the concern about inclusion of 

productivity in economic evaluation. 94  They recommend using a general wage rate to value 

productivity changes rather than the actual wages of individuals affected by the health 

programme being evaluated.  Productivity changes can be reported separately so that the 

decision-maker can make a decision on whether or not to include them.  Drummond et al 

recommend reporting the quantities of days in work or normal activity lost or gained 

separately from the earnings used to value the days lost.  To consider whether earnings 

accurately reflect the value of lost production at the margin, an approach that considers the 

adjustments necessary to restore productivity such as the FC approach is more valid.  The issue 

of double counting is not particularly relevant in a CEA as there is no incorporation of valuation 

of the health consequences.  The official HTA guidelines in Ireland recommend that any 

societal cost be presented as a secondary analysis and give no specific guidance on valuing 

costs outside the health care sector. 103  
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4.6 Outcome measurement in economic evaluation 

Effects, or outcomes, similarly depend on the perspective of the study.  There are process 

outcomes, such as the proportion of participants offered an appointment within a time period, 

or the proportion of participants in contact with services at a time period, which evaluate the 

‘success’ of an intervention from an administrative perspective.  Other outcome measures 

relate to the participants themselves.  These can be objective, such as clinician rated symptom 

levels, or subjective, such as patient-reported outcome measures (PROMs).  Outcomes 

reported by the clinician are often a disease specific outcome measure.  For example in the 

assessment of psychosis, commonly used outcome measures for psychotic symptoms are the 

SAPS and the SANS, or the Calgary Depression Rating Scale for Schizophrenics (CDRSS) for 

depression in psychosis. 111-113  

 

PROMs are increasingly used to evaluate outcomes in clinical practice and in trials.  

Participants complete a questionnaire before and after an intervention or procedure.  The 

change in the two scores over time can be used as a measure of outcome.  PROMs are subject 

to reporting bias and differential item response; however this can be overcome with the use of 

anchoring vignettes. 114  PROMs used in economic evaluations are often generic and not 

disease related.  A key outcome measure in a certain type of economic evaluation, CUA, 

relates to HRQoL and this is discussed further in Chapter 6. 

4.6.1 Quality Adjusted Life Years  

The QALY is a generic measure of health gain.  It is calculated by combining the single health 

utility score with a length of time to form a single outcome measure which incorporates both 

quality and quantity of life. 94  The advantage of the QALY is that it can simultaneously capture 

the gains from reduced morbidity (quality gains) and reduced mortality gains (quantity gains).  

This means that the health gain from adoption of an intervention can be assessed, and also the 

health loss from disinvestment when interventions are no longer funded.  Combination 

measures like the QALY facilitate comparisons across interventions.  QALYs are useful in 

decision-analytic models as they facilitate the evaluation of uncertainty, which is a pertinent 

feature of health.  QALY weights for health states are based on preferences for health states, 

anchored by two reference points, 0 (death) and 1 (perfect health).  States worse than death 

score less than 0.  The QALY is calculated as the ‘area under the curve’ which, for each 

treatment type, is the duration of the health state in years or fraction of a year multiplied by 

the quality weight for that health state.  An evaluation comparing the effects of an 
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intervention that is delivered to Group A, but not to Group B, calculates the QALY change as 

QALYA - QALYB where both groups start with the same baseline health state.  If there is a 

difference in the baseline health state between the two groups, the area under the curve is 

adjusted using multiple regression to estimate the incremental QALY and an associated 

measure of sampling uncertainty.115  While the concept of a unitary value facilitates 

comparisons across interventions, the QALY has generated controversy, and there are 

concerns, including equity concerns, about using the QALY in particular groups of people.116, 117  

4.7 Complex interventions and economic evaluation 

The use of evaluation to understand how interventions work in practice is essential in building 

an evidence base that informs policy and practice.  There is a relationship between the 

intervention and its context – implementation of a new intervention will be affected by the 

existing context and a new intervention may impact aspects of the context in which it is 

delivered.  It is important to be explicit about the context and any assumptions around 

delivering the intervention. 118, 119  There are additional considerations outside the cost and 

effect of the intervention including the implementation process, how delivery is achieved, 

training, resources, sustainability of the intervention, fidelity to the original intervention, and 

dose-response considerations.  There are challenges to the economic evaluation of complex 

interventions, as current methods focus on measuring only health gain.  The complexity means 

that the reference case method advocated by the HTA guidance body may not fit the level of 

complexity of the intervention, and maximising health may not be the only objective. 120 

4.7.1 Complex interventions 

Complex health interventions have a number of interacting components.  They target groups 

and organisations in addition to individuals, they have a variety of intended outcomes, and 

they are amenable to tailoring through adaption and feedback.  The effectiveness of the 

complex health intervention is influenced both by those receiving the intervention, but also by 

those delivering it.  The gold standard double blind RCT is suitable for evaluating a single drug 

delivered to a specific targeted treatment group and it is reasonably simple to conduct a cost 

effectiveness evaluation in this context.  However, the results of this gold standard evaluation 

are often not generalizable to real world settings and the interventions may not deliver the 

promised benefits. 121  On the other hand, complex health interventions are more adaptable to 

pragmatic real world settings but require some lateral thinking in how best to evaluate them.  

It is recommended that presenting both reference-case and non-reference case analyses of 

complex interventions are presented. 110 
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4.7.2 EI in psychosis as a complex intervention 

Psychosis is an umbrella term pertaining to many conditions.  Treatment depends on the 

underlying cause.  Psychosis may be due to a range of underlying conditions, ranging from 

organic (secondary to a GMC), to affective, to substance-induced, to life events or traumas, to 

functional psychosis.  The individual with psychosis may recognize they are unwell and seek 

treatment, or they may have lack of insight and not seek treatment, or may require treatment 

under the Mental Health Act, 2001 (MHA).  

EI in psychosis is a complex intervention on a number of levels.  Firstly, there are a number of 

different symptoms targeted by the intervention, including positive and negative symptoms of 

psychosis, depression, anxiety and loss of functioning in many domains etc.  Secondly there is a 

range of different outcomes of interest, including engagement with the intervention, reduction 

in symptom scores, improved functioning across domains, avoiding relapse and obtaining 

employment or education.  Thirdly, there can be variability in those delivering the 

intervention.  The experience, grade and discipline of staff may differ both between centres 

and over time.  Lastly, there is the variable context and setting of the intervention itself; which 

depends on the service model, the health system the model functions in, and whether the 

intervention is delivered in an urban or rural setting.  The EI service delivering the intervention 

may be stand-alone and specialist, and manage only psychosis; or it may be youth-focused and 

generic and manage any number of early stage mental health illnesses; or it may be embedded 

in the CMHT, and psychosis is only one of a number of illnesses managed.  The EI service 

model is based on integrating pathways to care and components of care ranging from primary 

care, acute hospitals, community settings, and beyond the healthcare system to schools, 

colleges, vocational services and criminal justice settings.  

In evaluation of complex interventions, the economic context matters – will the intervention 

be adequately resourced and staffed?  The locale matters – will the intervention be delivered 

locally or require additional considerations such as telemedicine if the situation is very rural or 

remote?  How will the intervention maintain fidelity to guidelines and report outcomes?  

Recent analyses highlight the importance of the system-wide context in which the intervention 

is delivered. 122, 123   

The effectiveness of a complex intervention can be very sensitive to where and how it is 

delivered.   Adequately measuring and accounting for confounders and influences during its 

evaluation is important.   Complex interventions often produce benefits beyond health gain, so 

the perspective of the evaluation can influence the relevance of the result.120, 124   
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5 Mental Health Economics and the Economics of 

Psychosis 
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5.1 Health economics 

Health has a substantial economic element, both in terms of health issues and healthcare. 125  

Health economics offers a widely accepted theoretical framework that can be used to evaluate 

both health behaviour and the implications of healthcare policies. 126  Economic principles 

contribute to our understanding of health in a number of ways.  Counting the cost of an illness 

by measuring the direct and indirect costs provides an indication of the burden of the illness 

on society.  Economic throry offers clearly defined rationales for government intervention to 

fix market failures that exist in health.  Economic evaluation provides a structured framework 

for evaluating the costs and effects of a programme, and where there are competing 

alternatives amongst interventions that prevent or treat illnesses, policymakers can choose the 

most cost-effective to maximise the welfare of society.  Constrained maximisation is a 

framework that incorporates resource constraint into the analytical model thereby including 

opportunity costs considerations directly. 126 127  This approach also facilitates the evaluation of 

different policy settings and constraints.  While economics can measure the efficiency losses 

and gains associated with a policy or an intervention, it is still up to decision makers to decide 

the extent to which efficiency should be sacrificed for equity and fairness. 

 

5.2 The economics of mental health 

Where health economics tests economic theory and there are market failures, the economics 

of mental health tests economic theories even further. 

5.2.1 Market failure in mental health economics 

Economists tend to assume that people will act in their own best interest, while health 

policymakers are quicker to assume that people are unable to act in their own best interest.  

There have been many government interventions and public health campaigns to improve 

public health; for example sugar tax on high density food, high tax on cigarettes and a smoking 

ban in Ireland in 2004.  As there is no economic justification for government intervention 

without market failure, it is necessary to examine why there are market failures in mental 

health economics that may not be as evident in other areas of health.  Market failure typically 

occurs in three broad areas, externalities, information deficits and lack of rationality. 125  While 

the areas of externalities and information deficits are common to other branches of health 

economics; that individuals are not rational is a particular problem in mental health 

economics.  Lack of insight is a feature of psychosis in particular, with over 80% of those with 
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acute psychosis unable to realise they are ill. 128, 129  This has implications for treatment 

adherence, treatment preferences, the likelihood of relapse and the outcome. 

5.2.2 Burden of mental health 

Mental health problems account for 13% of the global burden of disease. 130  The economic 

cost of mental health problems in Ireland was estimated to be over €3 billion in 2006. 100  The 

bulk of these costs were located in the labour market due to lost employment, absenteeism, 

lost productivity and premature retirement.  Direct costs to the healthcare system accounted 

for less than a quarter of overall costs.  The economic costs associated with the impacts of 

poor mental health, excluding childhood conditions and dementia, are estimated to have a 

cost equivalent of more than €2,200 per annum per European Household. 131  Knapp et al 

published a report examining mental health promotion and intervention in the UK.  This report 

investigated 25 evidence based mental health interventions and modelled 15 of them.  Each 

was one with a well-researched evidence base for effectiveness.  The report found that there 

were pay-offs in the short, medium and long term to both the health care sector and the wider 

society by investing in mental health services.132  

5.3 The economics of psychosis 

At any one time 3% of the population has a diagnosis of a psychotic disorder.  Schizophrenia is 

the most common of the psychoses with an average point prevalence of just under 1%, 

although this rate varies by age, gender and region. 133  According to the WHO, schizophrenia 

accounts for 7.4% of DALYs  and while schizophrenia had the greatest disability weight (0.756), 

it did not rank higher in years lost to disability (YLD) due to its relatively low prevalence in 

comparison to depression, anxiety and substance use disorders.134  Due to the chronic and 

relapsing nature of the illness in the majority of those affected, the human and resource cost is 

high.  Over 70,000 people in Ireland have a psychotic illness where they experience 

disturbances in reality.  This disrupts both their lives and the lives of their families. In two-

thirds of cases, this leads to prolonged contact with health services and an inability to fulfil 

their potential in their studies or employment.  The cost of schizophrenia in Ireland was 

estimated to be €461 million in 2006, with two thirds of the total cost due to lost productivity, 

morbidity and mortality. 135  The London School of Economics (LSE) published a report looking 

at the economic case for intervening in schizophrenia, which is the most common psychosis.  

The report concluded that many interventions, including EI, would have a far reaching effect 

on this illness, with effects to be seen on many different parts of society. 136  Schizophrenia has 

a high cost for both the individual and their family.  There is a high cost to the health care 

sector, through relapse, costly admission and re-admission and high levels of substance abuse.  
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There is also a high cost to society with loss of productivity from disrupted education and 

employment, increased morbidity and premature mortality, and a rarer but costly effect on 

the criminal justice sector.  There is also an opportunity cost to carers and family members in 

the form of informal care resulting in loss of productivity and leisure time. 

Vocational rehabilitation and interventions to improve the mental health and physical health 

of people with psychosis are reported to be cost-effective though it can take a number of years 

for the benefits to be fully realised. 136, 137  There are particular physical health conditions 

strongly associated with psychosis, such as obesity, hypertension, high rates of smoking, and 

metabolic abnormalities like dyslipidaemia and type II diabetes.  These have a secondary cost 

in terms of increased morbidity and mortality, and the additional costs of co-morbidity. 138, 139  

Interventions to impact on the physical health of people with psychosis may take a more 

medium to long term period for the benefits to the person, the health sector and society to 

accrue.  The consequences of disrupted education and employment are unseen in the 

immediate period yet they have long term economic and personal consequences.  This is 

particularly so as the FEP typically occurs at a time critical to the development of the person, 

when the brain is still developing, and the individual is either in school or university or 

establishing employment. 13  Interventions to improve outcomes in the areas of physical health 

and vocational rehabilitation have costs and impacts across a number of sectors.  While many 

sectors may benefit, it can be hard to persuade policy makers to invest in mental health when 

the results are in the distant future and accrue to public sector departments other than health. 

5.3.1 Economic evaluation of EI in psychosis 

Evidence from economic evaluation of EI has been used to support the case for widespread 

implementation of EI services.  However, there has been controversy surrounding not only EI 

in psychosis as a paradigm, but the economic evidence in support of the service model.  There 

has been a debate in the published literature between critics of the available economic 

evidence for EI and the authors of the available evidence. 140-142  

A systematic review of the literature looking at the cost and effect of early intervention in 

psychosis services published in medical, psychological and economic databases was conducted 

according to the PRISMA guidelines.  Evaluation and extraction of abstracts and papers was 

done by the principal investigator and by the research assistant.  The medical and economic 

databases Medline, Ovid, PsychInfo, EconLit, NHS-EED, DARE and the Cochrane database of 

trials were systematically searched for studies published in the English language between 1999 

to end January 2016 examining the cost-effectiveness of EI in psychosis.  Inclusion criteria were 

any form of economic evaluation of EI services for a first episode psychosis, of any diagnosis 
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and any age range.  Exclusion criteria included services for the prodrome or at risk mental 

state, or services specifically for children and adolescents.  Therefore this excluded papers by 

Valmaggia et al on OASIS,143 Phillips et al on PACE 144 and McCrone et al on a decision model 

for CAMHS in the UK.145  

Table 5.1 shows the 12 studies retrieved during the review.  Two are of the EPPIC service in 

Melbourne at one year and at approximately 8 years. 27, 59  There are a number of European 

studies examining LEO, OPUS, the Parachute project, Programma 2000 and the DETECT 

services. 90, 146-149  There is one Canadian study 150 and one study from Singapore. 151  The 

remainder are studies involving models using available evidence, one cost-offset model, and 

three decision models. 145, 151-153  Two are economic evaluations of RCTs. 146, 147  Seven are case-

control studies of the costs and effects of EI, two using contemporaneous controls and the 

remainder with historical controls. 27, 59, 90, 148-151  The age range varied amongst the studies, 

with the majority examining the youth population, ranging from 16 to 45, and only one 

patient-level data study examining the adult population age 18-65 which attends the 

community mental health services (study I of this thesis, attached as appendix B). 90 

Table 5.2 shows further information about the study methods, characteristics of the 

populations studied and the results.  The numbers of people with FEP were small in the 

majority of studies.  The largest RCT was that of OPUS, where 547 were evaluated at baseline 

and 301 included in the CEA at 5 years.  The CEA of the LEO RCT evaluated 319 at baseline 144 

of whom were included in the 6 month evaluation and 129 at 18 months.  The historical case-

control studies of PEPP (Prevention and Early Psychosis Programme) (n= 305) and DETECT 

(n=229) were also large though the methods were less rigorous.  The population studied was 

mixed.  Three studies examined schizophrenia spectrum disorders, 4 studies looked at non-

affective psychoses and 5 studies looked at all psychoses.  The Italian cost-offset model from 

Italy compared the costs of people with schizophrenia in Italy to outcomes achieved by the 

EPPIC EI service, yet the EPPIC service was for people with all forms of psychoses. 152  The 

outcome measures used in the analysis of the effects of EI were heterogeneous.  Five studies 

examined the cost-effectiveness of EI using admission as the measure of effect, and this can be 

problematic as admission is both a cost and consequence.  Five studies used a clinical measure 

of effect, and these were all heterogeneous.  These ranged from quality of life as measured by 

the Quality of Life Scale for Schizophrenia (QLS) or the Manchester Short Assessment of 

Quality of Life scale (MANSA), to symptoms as measured by the SAPS, the SANS, the Health of 

the Nation Outcome Scale (HoNOS), the British Psychiatric Rating Scale (BPRS) or the PANSS, to 

functioning using the GAF (2 studies).  Few studies looked at the effects of EI outside the 

health service.  McCrone et al used vocational recovery as a secondary outcome, 154 Culberg et 
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al included employment and education at three years as a secondary outcome, 148 and the 

three decision models by Park et al looked at employment and education, suicide and 

homicide. 155 

Table 5.3 shows the retrieved studies evaluated against Drummond et al’s checklist for 

systematically evaluating the quality of published economic evaluations. 94  In general, the 

quality of the studies was mixed.  The majority of the studies did not clearly state the 

viewpoint of the evaluation.  In the studies in which the viewpoint could be identified, the 

majority examined the costs from the health sector perspective.  Studies published in more 

recent years, in particular the decision models, were more likely to clearly state the 

perspective of the study.  Only one study, a decision model, examined the results from the 

societal perspective. 155  Where the duration of follow up is over one year, discounting of 

future costs and benefits should be applied.  The majority of the studies with longer follow-up 

did not apply discounting with the exception of Cocchi et al, Halling Hastrup et al and Park et 

al. 147, 149, 155  The majority of the studies did not examine the incremental analysis of costs and 

outcomes, but reported average cost differences.  Only one study used the net benefit 

approach. 154  Most reported some form of sensitivity analysis. 

5.3.2 The economic evidence: conclusion 

The picture presented by the variety of studies published is mixed.  There is consensus that the 

available evidence shows that EI services are cost-effective when considering direct health 

care costs.  This is primarily due to the reduction in inpatient costs that EI services deliver. 27, 59, 

90  In reality, these are opportunity costs, as the potential savings from reduced use of 

inpatient bed days cannot easily be diverted to community mental health services or other 

aspects of service delivery.  By broadening the perspective of economic evaluation to include 

societal costs and effects, it has been shown that the effects of EI go beyond the healthcare 

system, and can have effects on productivity, the criminal justice sector and morbidity through 

reduced suicide. 155  This has been demonstrated using modelling with the available evidence 

and has not been demonstrated to date using patient-level data to date.  None of the 

published studies to January 2016 have examined the cost-effectiveness of EI using CUA the 

reference case recommended by national HTA guidelines. 156 
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Table 5.1 Published studies evaluating the economics of EI in psychosis  

Author  Year  Service, Location Methodology Age  Patient-
level  

FUP period Time  

Mihalopolous et al 
27

 1999 EPPIC, Melbourne  Historical matched case-control 
 

16-30 Yes 1 year 1989–1992 (pre) 
1993-1994 (post)  

Cullberg et al 
148

 2006 Parachute Project, Sweden 
 

Historical case-control and 
current CMHT control 

18-45 Yes 3 years 1996-1997 baseline 
 

Goldberg et al 
150

 2006 PEPP, Ontario, Canada Post hoc unmatched historical 
case control  
 

16-50 Yes 2 years 1993-1996 (pre)  
1997 -1999 (post) 

Mihalopolous et al 
59

 
    

2009 EPPIC, Melbourne  Historical case-control 
Concurrent follow up 

16-30 Yes 8 years 1998-2004  
 

Serretti et al 
152

 2009 NA, Italy  Simulation cost-offset model Not 
stated 

Yes 1 year Modelled  

McCrone et al 
153

 
 

2009 NA, UK Decision model 16-40 No 1 and 3 years Modelled  

McCrone et al 
154

 
 

2010 LEO, London  RCT 16-40 Yes 18 months 2000-2001 baseline 

Wong et al 
151

 2011 EASY, Hong Kong Case-control, historical  
 

17-30 Yes 2 years 2001 to 2007 
 

Cocchi et al 
149

 2011 Programma2000, Milan Case-control, historical 
unmatched  

15-25 Yes 2 years 1999-2000 (pre) 
2001-2002 (post) 

Halling Hastrup et al 
147

 
 

2013 OPUS, Denmark RCT (baseline n=547) 18-45 Yes 2 and 5 years 1998-2000 baseline 
 

Park et al 
155

 2014 NA, UK Three decision models  15-35 No 1 year  
3 years 
4-10 years 

Health services  
Employment 
Homicide and suicide 
 

Behan et al 
90

 2015 DETECT, Dublin  Case-control, historical 
unmatched  

18-65 Yes 1 year follow 
up 

1995-1998 (pre)  
2008-2011 (post) 
 

CMHT: community mental health team; DETECT: Dublin and East Treatment and Early Care Team; EASY: Early Assessment Service for Young People with Early Psychosis; EPPIC:  Early Psychosis 
Prevention and Intervention Centre; LEO: Lambeth Early Onset Team; NA: not applicable; OPUS: name meaning “piece of work”; PEPP: Prevention and Early Intervention Programme for Psychoses; 
RCT: randomised controlled trial; UK: United Kingdom  
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Table 5.2  Published economic evaluations of EIP: methods, outcomes    

Author Diagnostic  
category 

Numbers Costs Effects Results 
EI TAU 

Historical 
TAU 

Current 

Mihalopolous et al 
27

 All psychoses 51 51 - Direct  Psychosocial functioning ( QLS scale) 
Negative symptoms (SANS) 

EI more cost effective; savings 
predominantly through inpatient 
costs; increased CMHT costs 

Cullberg et al 
148

 SCZ spectrum 61 41 25 Direct  GAF, Symptoms (PANSS, BPRS), 
Working or studying at 3 years, 
disability allowance, suicide 

EI improved symptomatic and 
functional outcome (v historical 
group) equal (v contemporaneous 
group)  
Costs less than prospective group 
(not done for historical group);  
Limitations due to design and 
numbers 

Goldberg et al  
150

 Non-affective 
psychoses 

159 146 - Direct  Number of admissions, A&E visits 
and  involuntary admissions  
Description of criminal justice effects 
but not costed 

EI reduced cost per person and 
overall cohort cost related to 
reduced inpatient days;  
could not specifically be attributed to 
the programme (design of the study) 
 

Mihalopolous et al 
59

 
 

All psychoses 32 33 - Direct  BPRS EI reduced positive symptoms and 
increased likelihood of remission in 
cohort; more in paid employment 
and less on disability support 
(though NS); EI cohort sustained 
lower costs over longer term 
 

Serretti et al 
152

 
 

SCZ 100 NA - Direct  No effects discussed 
Model based on applying service use 
and costs of EPPIC to Italy 

EI more favourable in 75% of cases;  
Cost savings were 6%.  
Methodological limitations - 
assumed effects were equal when 
applying an intervention from one 
country to another 
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Continued: Author Diagnostic  
category 

Numbers Costs Effects Results 
EI TAU 

Historical 
TAU 

Current 

McCrone et al  
153

 Non-affective 
psychosis 

- NA - Direct  Probabilities of transitioning  
(admission & discharge) in EI and 
CMHT teams 

EI costs less over a 1 year and 3  
period than TAU; Results sensitive to 
changes in the readmission rate 

McCrone et al 
154

 
 

Non-affective 
psychosis 

71 - 73 Direct Vocational recovery, Quality of 
Life (MANSA scale) 

High likelihood of being cost-
effective when combined with 
quality of life and vocational 
recovery scores 

Cocchi et al 
149

 
 

All psychoses 23 23 - Direct  HoNOS scale 
(as assigned by the treating 
clinician) 
 

EI more cost-effective  
Limited generalizability due to small 
sample size and differences in 
service provision in Italian CMHTs 
nationally 

Wong et al 
151

 All psychoses 65 65 - Direct  Number of admissions 
PANSS 

Reduction in admissions and the 
negative subscale of PANSS; 
Less costly on average but NS 

Halling Hastrup et al 
147

 SCZ spectrum  151 - 150 Direct  GAF NS difference in costs;  
Improved functional outcomes at 2 
years but gone by 5 years;  
Incremental CEA showed high 
probability that EI cost-effective 
 

Park et al 
155

 Non-affective 
psychoses 

- NA - Direct  
Indirect – 
productivity, 
mortality 

Employment and education,   
Suicide 
Homicide  

Estimated costs for EI lower than 
TAU 
Findings robust to sensitivity analysis 

Behan et al 
90

 All psychoses  97 132 - Direct  
(inpatient 
only) 

Number and duration of 
admissions  
(cost and consequence) 

EI reduced number of admissions 
and shorter length of stay in the 
cohort; alternate explanations 
accounted for 

A&E: accident and emergency department; BPRS: British Psychiatric Rating Scale; CEA: Cost-effectiveness analysis; CMHT: community mental health team; GAF: Global Assessment of Functioning 
Scale; EI: early intervention; MANSA: Manchester Short Assessment of Quality of Life Scores; NA: not applicable; NS: not significant; PANSS: Positive and Negative Symptom Scale; SANS: Scale for the 
Assessment of Negative Symptoms; TAU: treatment as usual; QLS: Quality of Life Scale for Schizophrenia;  
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Table 5.3 Evaluation of retrieved studies: check-list for economic evaluations (Drummond et al) 
94

 

1. Study 2. Viewpoint 
identified 

3. Alternatives 
identified 

4. Effectiveness  5. Relevant costs & effects  
     identified & measured 

Mihalopolous et al  1999 
27

 Yes 
Health sector 
perspective 

Yes 
Well described for 
both pre-EPPIC (TAU) 
and EPPIC (EI) 
 

Methodological limitation – historical 
comparison group 

Costs - direct costs only (inpatient, 
outpatient, medication; no investigation 
costs  as considered to be the same in 
both); no societal costs included 
Effects seen on SANS and QLS scales 
 

Cullberg et al 2006 
148

 Viewpoint not 
clearly identified 
Costs - health 
sector perspective 

Yes  
Three comparison 
groups described - 
historical TAU, current 
TAU, EI 

Methodological limitation – historical 
comparison group 
Small numbers for the current control group 
(n=25) 

Costs - direct costs only (inpatient, 
outpatient costs); no societal costs.  
Effects - GAF score reported as the primary 
measure; selection of consequences  
 

Goldberg et al 2006 
150

 Viewpoint not 
clearly identified 
Costs - health 
sector perspective 

Yes  
Pre PEPP (TAU) and 
post PEPP (EI) 

Methodological limitation - historical 
comparison group by examination of clinical 
records 
No clinical outcomes reported 
 

Costs - direct costs only (inpatient, ICU, A&E 
costs, no CMHT costs); no societal costs. 
Effects - description of effects but no 
validated measures 
 

Mihalopolous et al 2009 
59

 Yes 
Health sector 
perspective 

Yes 
Pre EPPIC (TAU) and  
EPPIC (EI) described 
 

Methodological limitation - historical 
comparison group 
 

Costs - direct costs only (inpatient, 
community, medication costs); 
No societal costs 
Effects - SANS and QLS  
 

Serretti et al 2009 
152

 Viewpoint not 
clearly identified 
Costs - health 
sector perspective 

Partially described 
Post hoc use of an 
Italian COI study (TAU) 
and EPPIC (used as EI) 
 

Methodological limitations - data from 
Australia applied to simulate application of 
EI in Italy  

Costs – direct costs only (inpatient, 
outpatient, medications, investigations); no 
societal costs 
Effects – none reported 

McCrone et al 2009 
153

 Viewpoint not 
clearly identified 
Costs - health 
sector perspective 

Yes. 
EI (LEO) and TAU in the 
UK 

CMA approach (adopted on the assumption 
the EI would not worsen outcomes) to 
evaluate whether the approach is resource 
saving 
 

Costs - direct costs only; no societal costs 
Effects  - probabilities of involuntary and 
voluntary admission, and discharge to 
CMHT or EI team 
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CONT. 1. Study  2. Viewpoint 
identified  

3. Alternatives 
identified  

4. Effectiveness  
 

5. Relevant costs & effects  
     identified & measured  

McCrone et al 2010 
154

 Yes 
Public sector -
health, social care 
and criminal justice 
 

Yes  
RCT of EI and TAU 
Craig et al 

39
 

Yes 
RCT design 

Costs – direct costs only; no societal costs 
Effects - Primary outcome of relapse 
requiring inpatient admission; 
Secondary outcomes of Qol (MANSA) and 
Vocational outcomes 
 

Cocchi et al 2011 
149

 Viewpoint not 
clearly identified 
Costs - health 
sector perspective 

Yes  
EI programme in 
comparison with TAU 
described 

Methodological limitations  in the  
effectiveness comparison due to post hoc 
design 

Costs - direct costs only collected from 
database and records rather than by 
standardized service use form; no societal 
costs;  
Effects  - HoNOS scale 
 

Wong et al 2011 
151

 Yes 
Health sector 
perspective 

Yes  
EI service (EASY) in 
comparison with TAU 
(linked to prior 
publications) 

Methodological limitations - historical 
comparison group 

Costs - direct costs only (inpatient, 
specialized outpatient clinic, service 
utilization, medication) 
Effects – primary outcome of inpatient days 
(both a cost and  consequence); Secondary 
outcome - PANSS score 
 

Halling Hastrup et al 2013 
147

 Yes 
Health sector 
perspective 

Yes 
OPUS (EI) in 
comparison with TAU 
 

Yes 
RCT design 

Costs - direct costs only (inpatient, 
outpatient) 
Effects – GAF scale 

Park et al 2014 
155

 Yes 
Societal perspective 

Yes  
EI in comparison with 
TAU (linked to prior 
publications) 
 

Evidence to support the model taken from a 
published studies ranging from RCTs to 
naturalistic cohort studies 

Productivity costs and effects associated 
with employment and education, homicide 
and suicide 

Behan et al  2015 
90

 Viewpoint not 
clearly identified 
Costs -health sector 
perspective 
 

Yes  
EI in comparison to 
historical TAU (same 
catchment area) 

Methodological limitation - historical 
comparison group 
Both cohorts evaluated in the same rigorous 
manner  

Costs - direct inpatient cost only 
Effects – changes in admission number and 
duration (both a cost and a consequence) 
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Continued: Drummond et al 
checklist 

6. 
Valuation of the costs & effects 

7. 
Costs valued in 
local currency, 
discounted  

8. 
Discounting 

9. 
Incremental analysis of 
costs & consequences  

10.  
Evaluation of uncertainty – 
sensitivity analysis/modelling 

Mihalopolous et al  1999 
27

 Costs weighted for the 
probability of using the service; 
costs per person based on the 
overall cost of the services 

1993 to 1994 
Financial year costs  
$ AUD 

No Not done 
Outcomes in the EPPIC 
cohort were dominant 
The cost per point 
improvement in the QLS 
and SANS reported 
 

Two-way sensitivity testing 
carried out on costs and 
outcomes (50%) 

Cullberg et al 2006 
148

 Costs limited to salaries and an 
average inpatient cost.  
No national unit cost information 
available 
 

1996 
Financial year costs  
Swedish Kroner 

No Not done 
Average cost differences 
reported 

Not done 

Goldberg et al 2006 
150

 Costs valued according to 
available unit cost evidence; 
consequences valued 
appropriately for the analysis 
type 
 

2002  
Financial year costs 
used 
$ CAN  

No Not done 
Average cost differences 
reported 

Not done 

Mihalopolous et al 2009 
59

 Published national unit cost 
information valued appropriately; 
consequences measured 
appropriately 
 

2000/2001  
Financial year costs 
$ AUD 

Yes Bootstrapping of 
incremental costs and 
outcomes  
Plotted on a CE plane 

Sensitivity analysis around 
unit costs 

Serretti et al 2009 
152

 Cost and services data taken from 
a multicentre COI study published 
previously 

1995  
Financial year costs 
inflated to 2006 
values 
€ 
 

No Not done Deterministic simulation 
model 
Bootstrapping used to 
estimate 95% CI 
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Cont. 6. 
Valuation of the costs & effects 

7. 
Costs valued in 
local currency, 
discounted  

8. 
Discounting 

9. 
Incremental analysis of 
costs & consequences  

10.  
Evaluation of uncertainty – 
sensitivity analysis/modelling 

McCrone et al 2009 
153

 Cost data taken from an RCT trial 
and from published national unit 
cost information 

2003/2004  
Financial year costs 
calculated and 
inflated to 
2006/2007 values 
£ St 
 

No Costs per cycle Probabilistic sensitivity 
analysis 

McCrone et al 2010 
146

 Costs, service use and 
consequences appropriately 
collected and measured 

2003/2004 £ Stg 
 
Financial year costs 
Yes 
 

No 
 

Net benefit approach used 
in preference to ICERs 
 

Yes 

Cocchi et al 2011 
149

 Unit costs multiplied by service 
use (unit cost information taken 
from a previous COI study) 

2006 € 
Financial year costs  

Yes  
3% and 5% 

Yes Sensitivity analysis limited to 
discounting at 3% and 5% 

Wong et al 2011 
151

 Unit cost information and 
consequences appropriately 
measured for CEA  

2001-2002 $ HK 
Financial year costs 
applied to both 
groups  
 

No Yes 
 

Sensitivity analysis limited to 
altered primary outcome 
measure 
CEAC and bootstrapping  

Halling Hastrup et al 2013 
147

 Costs, service  use data and 
outcomes appropriately collected 

2009 Danish Kroner 
converted to € 
Financial year costs  

Yes 
3%  

Yes Yes 
Sensitivity analysis on the cost 
parameters 
CEAC and bootstrapping  

Park et al 2014 
155

 Costs valued appropriately  
Costs and consequences clearly 
linked to sources 
 

2009 £ Stg  
Costs standardized  

Yes  
3.5% 

NA Yes 
Sensitivity analysis performed 
on both costs and outcomes 
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Behan et al  2015 
90

 Unit cost information not 
available 
Outcome units appropriately 
collected and measured 

2011 €  
Costs in one year 
for the purposes of 
comparability  
 

No No 
Results reported as 
average cost differences 

No 

€: Euro; £ Pound Sterling; $AUD: Australian dollar; $HK: Hong Kong dollar; $ CAN: Canadian dollar;  A&E: accident and emergency department; BPRS: British Psychiatric Rating Scale;  CEA: cost-
effectiveness analysis; CEAC: cost- effectiveness acceptability curve; CMHT: community mental health team; CI: confidence interval; COI: cost of illness study; EI: early intervention; EPPIC:  Early 
Psychosis Prevention and Intervention Centre; HoNOS: Health of the Nation Outcome Scale; ICER: incremental cost-effectiveness ratio; ICU: intensive care unit; PEPP: Prevention and Early 
Intervention Programme for Psychoses; PANSS: Positive and Negative Syndrome Scale; PEPP: QLS: Quality of Life Scale for Schizophrenia; RCT: randomised controlled trial; SANS: Scale for the 
Assessment of Negative Symptoms; TAU: treatment as usual; MANSA: Manchester Short Assessment of Quality of Life;  
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6 Health Related Quality of Life 
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6.1 Introduction  

Health related quality of life (HRQoL) is that part of quality of life that can be influenced by 

health and by healthcare.  There is increased interest in incorporating a person’s assessment of 

their quality of life into the outcome of a trial; however there is no gold standard HRQoL 

measurement. 157, 158  Condition-specific measures of HRQoL focus on the main quality of life 

(QoL) impacts of a particular disease.  Their applicability is limited to comparison of treatments 

for the disease in question, and as there are no gold standard QoL assessments in psychosis, 

applicability is limited further.  The Wisconsin Quality of Life questionnaire is an example of a 

QoL instrument used in psychosis, and it is particularly useful with a number of versions which 

complement each other (participant, clinician and caregiver versions). 159  These provide useful 

insights into QoL in psychosis, which has several unique features. Clinician and participant 

rating of Qol can often not coincide; people whose QoL would be expected to be low by the 

clinician or the general public, can rate their own QoL as very high, for example people with 

schizophrenia and people admitted to hospital on involuntary treatment orders. 160-162  

6.2 Generic preference based measures: utility assessment 

Generic HRQoL measures do not focus on the impact of a particular disease.  Rather, they 

consider a dimension approach to quality of life, considering aspects that could in principle be 

impacted upon by any disease.  These generic measures are completed by the participant and 

can require an algorithm to generate a summary score.  PROMs commonly in use in economic 

evaluations may have been developed specifically for use in economic evaluation, such as the 

EQ-5D-3L, 163 or may have evolved from longer PROM questionnaires, for example the Short 

Form (SF) Health Survey where the SF-6D was developed from the SF-36 questionnaire. 164  The 

key issue is that the measure is preference-based.  That is the measure reveals individual or 

societal preferences.  The generic preference-based measures are usually multi-attribute utility 

instruments (MAU).  MAUs have questions that cover several dimensions, for example pain, 

vision, happiness, mobility.  The several dimensions can be summarised as a single score using 

utility theory and preferences elicited from the general population using techniques such as 

Time-trade-off (TTO), Standard Gamble (SG) or a visual analogue scale (VAS).  This gives a 

single quantitative measure of the severity of health states as people value them.  They 

require cardinal or interval properties, as most economic evaluations relate changes in 

outcome measure to changes in resource use.  
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6.2.1 The EQ-5D-3L 

The EQ-5D-3L is a standardised measure of health status developed by the EuroQol group in 

order to provide a simple, generic measure of health for clinical and economic appraisal. 163  

The EQ-5D-3L is widely used to measure and value changes in health related quality of life.  

Respondents self-report their health in terms of 5 dimensions – mobility, self-care, usual 

activities, pain/discomfort and anxiety/depression.   The 3L version was introduced in 1990 

and the questionnaire consists of two pages, the EQ-5D-3L descriptive system and the EQ 

visual analogue scale (EQ VAS).  The 3L version has three levels of response ranging from no 

problems to some problems to extreme problems.  More recently in response to criticism 

regarding lack of sensitivity, a 5L version has been developed with five levels of response – no 

problems, slight, moderate, severe or extreme.  Each state of the EQ-5D-3L is referred to by a 5 

digit code, for example 1111 means no problems in any of the 5 domains.  The EQ-5D-3L has 

243 health states.  A value set is required to link the health states described by the instrument 

to utility values used in calculating QALYs.  The value sets for the EQ-5D-3L were created first 

in the UK using the TTO method and have subsequently been valued in other countries 

internationally using both TTO and the VAS method.  There are no Irish values for the EQ-5D-

3L. Valuation of the 5L version commenced in Ireland in 2015 but was not completed by the 

time this thesis was being written. 

Brazier et al conducted a systematic review of the psychometric properties and use of the EQ-

5D-3L and another commonly used generic health measure, the SF-36. 165  They concluded that 

the EQ-5D-3L is valid in common mental health disorders, particularly depression and, to a 

lesser extent, anxiety.  The EQ-5D-3L was acceptable to respondents, moderately correlated 

with disease specific instruments for anxiety and depression, could discriminate between 

severity groups and was responsive to change.  Regulatory and advisory bodies, such as NICE in 

the UK, advocate the use of the EQ-5D-3L as the preference based measure of choice in CUA of 

interventions.  Where the EQ-5D-3L is not available or completed, NICE recommends mapping 

from disease specific measures. 166 

6.2.2 The EQ-5D-3L in psychotic disorders 

The evidence for the use of the EQ-5D-3L in psychosis is mixed. 96, 167  The results of 

psychometric analysis in the systematic review by Brazier et al were less clear for 

schizophrenia and bipolar affective disorder.165  The EQ-5D-3L reflected few of the symptoms 

of schizophrenia, and while it was able to discriminate between severity groups, it was not 

responsive to change.  There are concerns that the EQ-5D-3L might be reflecting underling 

depression rather than the other consequences of psychotic conditions.  McCrone et al 
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compared the utility scores generated by the SF-6 and the EQ-5D-3L in a sample of people with 

schizophrenia. 168  The mean scores at baseline and follow-up were similar using the two utility 

measures.  The median scores were different, with the EQ-5D-3L showing a markedly higher 

median score at both baseline and follow-up.  The SF-6 scores were normally distributed and 

the EQ-5D-3L scores show left skew and a marked ceiling effect with a clustering of scores 

around 1.  Neither measure showed sensitivity to change in comparison to the BPRS disease 

specific measure. 

There is no direct mapping function for psychosis specific questionnaires to the EQ-5D-3L in 

schizophrenia.  However, in 2016 Siani et al published a model to estimate utility in people 

with (mostly longstanding) schizophrenia using a combination of socio-demographic and 

clinical variables which included the PANSS, the GAF scale and the Calgary Depression Scale for 

Schizophrenics  (CDSS).  In keeping with other studies evaluating the EQ-5D-3L, this showed 

that key predictors associated with the EQ-5D-3L were age, gender, psychopathology and 

depression.  Symptoms of psychosis have little impact on the EQ-5D-3L utility scores. 169 

Two studies have evaluated the EQ-5D-3L in people with first episode psychosis. 170, 171 Stochl 

et al evaluated the psychometric properties in a large sample of people with FEP in the UK 

National EDEN study. 170  They concluded that the EQ-5D-3L did not show any bias with respect 

to gender and diagnosis if using the sum of scores as a HRQoL measure.  There was a 

possibility of bias for ethnicity when using the EQ-5D-3L in this manner.  In a latent class 

model, with class one meaning representing no problems and class three the most impaired, 

they showed that people with affective disorder and schizoaffective disorder were more likely 

to be in class three.  Stochl et al concluded that the instrument was psychometrically valid as 

an interval scale in this population, with the caveat that it was too imprecise for individual 

change at a clinical level, but valid in evaluation of changes across groups.  They concluded 

that that the instrument was significantly influenced by the type of underlying psychosis, 

namely by the presence of anxiety and depression.  A second study evaluated the EQ-5D-3L as 

an outcome measure of the EI programme in Singapore, and concluded that it was useful in 

the context of evaluating a programme.  It correlated with measures of remission as estimated 

from the PANSS and the GAF at one year. 171  Examination of the correlation coefficients 

obtained in this study showed the correlations of the clinical measures with the EQ-5D-3L 

scores were low – ranging from 0.001 to 0.179.  The authors used the EQ-5D-3L as a measure 

of programme evaluation, and while the individual EQ-5D-3L scores were reported at baseline, 

they did not report diagnostic groups at one year, so it was difficult to assesses whether the 

improvement in the overall EQ-5D-3L scores were attributable to improvements in those with 

depression who would have had the lowest EQ-5D-3L scores at baseline.  
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As there is no gold standard in self-reported HRQol measurement, it is not possible to say the 

EQ-5D-3L is invalid in this population. 96  Tests of validity assume that people with psychosis 

should have lower scores owing to hypothesised socio-demographic disadvantage and the 

effect of other symptoms such as depression.  The weak correlation with clinical assessments 

is also not conclusive.  It is likely that disorders like psychosis have consequences such as 

stigma, fear and other potential factors that are not captured by instruments such as the EQ-

5D-3L.  Further, the content of instruments like the EQ-5D-3L may not measure what is 

important to the person with psychosis.  

6.2.3 The AQoL-8D 

The Assessment of Quality of Life 8 dimension questionnaire (AQoL)-8D is a preference based 

utility measure that was developed in Australia by the AQoL group.  The instrument builds 

upon prior versions of the instrument to improve the sensitivity of measurement of mental 

health.  The group has published work comparing utility scores obtained by six of the most 

commonly used MAUs, and concluded that the utility scores provided by these instruments 

vary. This is due to different models and scaling techniques as well as variable sensitivity 

between different health states, and they conclude that this discriminates against mental 

health services in particular.172  The group developed the AQoL-8D to improve the evaluation 

of health services that have an impact upon the psychosocial aspects of QoL.  The instrument 

contains 35 items which load onto eight dimensions, three related to physical health 

dimensions, and five related to psychosocial or mental health dimensions.  The physical 

dimensions are independent living, pain and senses; and the psychosocial dimensions are 

mental health, happiness, coping, relationships and self-worth.  Utility weights for the health 

states were obtained by modelling.  Data for the modelling came from a survey of 347 

members of the general public and 323 people with mental illness.  The health states were 

valued using VAS for each item, item response and dimension, and were also valued using TTO 

of 370 of the health states.  The ultimate TTO health states were obtained using multiplicative 

modelling and econometrics, and the model with the best econometric function adopted as 

the algorithm.  This algorithm and user manual are available on the AQoL website 

(www.aqol.com.au).  The AQol-8D has been assessed for convergent, predictive and content 

validity using a web-based survey study of Australian and American ‘patient’ and ‘public’ 

populations, and compared with other MAUs.173  The AQol-8D performed favourably in all 

assessments, and showed a much lower ceiling effect than the other MAUs.  The percentage 

scoring a utility of 1 was 2.6% in the Australian population and 8.1% in the American 

population.  In the EQ-5 D-3L those percentages were 39.6% and 42% respectively.  The mean 

utility scores were similar in the public and patient populations for both countries.  While 

http://www.aqol.com.au/
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AQoL-8D has been used in a comparison of outcome measures used in CUA studies in 

depression, 174 it has not been previously used in a study of people with psychosis. 
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7 Methods: Setting, Ethics & Instruments 
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7.1 Study setting: summary 

This thesis examines three separate cohorts of people with a FEP.  The first FEP cohort 

presented to CMS between 1995 and 1999.  As described in Chapter 2, this was previously 

catchment area 01 and is now a part of CHO area 06 (see map and service description below 

Figure 7.1).  CHO area 06 encompasses south-east Dublin and north-east Wicklow, and 

comprises three catchment areas (CMS, Elm Mount MHS and Wicklow MHS).  The second FEP 

cohort presented to CHO area 06 from 2010 on.  The third FEP cohort presented to the Cavan-

Monaghan MHS from 2010 on.  The Cavan and Monaghan MHS is a part of CHO area 01. 

Chapter 2 described the geographical and socio-economic details of each area in more detail. 

 

 

Figure 7.1 Catchment area 01 CMS 

 

7.2 The FEP cohorts 

Table 7.1 shows the three FEP cohorts and their place in this thesis.  Both CMS and Cavan-

Monaghan MHS have FEP studies.  The first FEP cohort in this thesis comes from the CMS FEP 

study.  The CMS FEP study commenced in 1995, recruited until 1999 and follows up this 

population every four years.  There have been a number of publications on this study which 

give more details about this cohort. 23, 32, 33, 77-79, 179, 189, 190 CMS introduced EI in psychosis in 

2005 (DELTA), and expanded to cover three catchment areas in 2006 becoming the DETECT 

service.  The second FEP cohort in this thesis comes from the DETECT FEP study.  The third 

cohort in this thesis is taken from the Cavan-Monaghan FEP study (CAM FEPS).  This study also 

commenced in 1995.  There have been a number of publications from this study which give 

more details about the cohort. 75, 175-177  There has been one follow-up study at 6 years. 178  
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Table 7.1 FEP cohorts and the thesis studies 

CMS: Cluain Mhuire Services; FEP: First episode psychosis; DETECT: Dublin and East Treatment and Early Care Team; 
CAM FEPS: Cavan and Monaghan First Episode Psychosis Study  

 

7.3 Health services context of the study  

This section sets the context for the thesis. This is of particular relevance to Study II, the 

principal study of this thesis, a cost-effectiveness study of EI in comparison to TAU in FEP.  

There were a number of service re-configurations taking place locally and nationally during the 

time period of this thesis.  This renders comparison of the EI and TAU services complicated.  

Therefore the health service contextual information presented in this chapter is taken from 

the catchment area reports of the Inspector of Mental Hospitals published by the MHC. The 

time period chosen relates to the period when Study II commenced in 2010. 179  Figure 7.2 

shows the Integrated Service Areas (ISAs) and HSE areas which manage each health service.   

 

Figure 7.2 Integrated Service Areas and HSE areas 

Thesis studies Study I Study II Study III 

CMS FEP cohort X   

DETECT FEP cohort X X X 

CAM FEPS cohort   X X 
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7.3.1 Configuration of individual services and staffing levels at the ISA 

level 

The EI and TAU cohorts came from services which were set up and resourced differently at the 

time of the study.  Table 7.2 shows composition of the services in 2010 and 2011. Table 7.3 

shows the breakdown of staffing, resources and per capita budget.  The TAU site operated a 

primarily home based treatment service with the view to minimising inpatient admissions.  

They had a rehabilitation psychiatrist with an assertive outreach team and more community 

residences.  They had more community mental health nurses due to this model of care.  The 

day hospital operated more as a day centre than a day hospital.  Their admission rate was one 

of the lowest in the country and their per capita mental health budget one of the highest.  By 

contrast, the EI service served three catchment areas with very mixed mental health service 

delivery.  CMS had a very low admission rate and operated a day hospital both as a step-down 

service from inpatient admission and as an alternative to admission.  This service purchased 

beds from a stand-alone psychiatric private hospital and did not have its own inpatient unit.  

Elm Mount admitted to an acute unit in a general hospital and had a partial home based 

treatment team.  Newcastle, predominantly rural, had a stand-alone psychiatric hospital and 

operated a satellite EI service, PROTECT, which acted as an assertive outreach team in that 

catchment area.  

The TAU catchment areas were undergoing service reconfiguration during the study period.  

The stand-alone psychiatric hospital in Monaghan closed in December 2011 and all inpatient 

care was transferred to the Acute Psychiatric Unit in Cavan General Hospital (CGH).  The 

capacity of the CGH acute unit increased from 11 to 25 beds.  This increased the burden on 

both staff and the patients attending the service with increased amounts of travel. 
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Table 7.2 Comparison of the services at the start of the study period 2011 

 

 TAU service Cavan/Monaghan MHS EI service DETECT 

Catchment area service Cavan Monaghan CMS Elm Mount Newcastle 
Total population per ISA 
area*  

390,636 (138,500 was the Cavan-Monaghan population)                                      372, 107 

Urban/rural 
 

Predominantly rural 
 

Predominantly rural 
 

Urban 
 

Urban 
 

Predominantly rural 
 

Inpatient service Acute Psychiatric Unit 
(CGH) 

Stand-alone hospital to end 2011  
Acute Psychiatric Unit (CGH) 
from end 2011 on 

Buys beds in a 
stand-alone 
psychiatric 
hospital 
 

Acute Psychiatric 
Unit General 
hospital 
 

Stand-alone 
psychiatric hospital  

All admissions †  185.8 150.5 113.2 327.0 437 
First admissions † 

 
75.2 51.3  9.8  84.6 148 

All SCZ admissions † 37.0 39.2 101.4 89.0 
First SCZ admissions † 

 
6.0   1.6   15.7 19.0 

Home based treatment 
team 

Full Full No Partial No 

Early intervention 2013 2013 2005 2006 2006 
Early detection to ↓DUP 
 

No Yes 

Rapid assessment 
 

By CMH initially (then by FEP study assessor when stable) Within 72 hours 

Phase-specific interventions No No Group CBT / Carer Education/ OT 
Service model CMH service CMH service Separate EI service serving the three CMH 
Service Evaluation No No Yes Yes Yes 
Population based on the report of the Inspector of mental hospitals rather than census 2011 population; * Cavan and Monaghan are part of a larger ISA including Louth and Meath; † admission rate 
per 100,000 population 2011; CBT: Cognitive Behaviour Therapy; CGH: Cavan General Hospital; CMHT: Community Mental Health; FEP: First Episode Psychosis; ISA: Integrated Service Area; OT: 
Occupational Therapy; SCZ: schizophrenia 
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Table 7.3 ISA staffing levels and services: Inspector of Mental Hospitals staffing report  

(2010 Figures) number per catchment Cavan, Monaghan, (Louth & Meath) † Dun Laoghaire, Dublin South East & Wicklow 

Population  390,636    (138,500 CM MHS) 372,107 

Psychiatrists 14.3 13.5 
Clinical Psychologists 8.3 8.6 
Social Work 9.11 10 
Occupational Therapy 1.64 3 
CPN 53.74 21 
Home based treatment 4 teams (2 in CM catchment area) 1 team (1 in Elm Mount catchment area only) 
Specialist teams : Early intervention (EI) 
Psychiatry of Old Age (POA) 
Child and Adolescent (CAMHS) 
Rehabilitation 
Liaison 
Forensic 
Intellectual Disability (ID) 
Assertive Outreach (AO) 

0 x EI 
3 x POA 
5 x CAMHS 
1 x Rehabilitation 
1 x Liaison 
0 x Forensic 
0 x ID 
4 x AO (2 in CM sectors) 

1 x EI 
2 x POA 
1 x CAMHS 
0 x Rehabilitation 
1.5 x Liaison  
0 x Forensic 
1.4 x ID 
0 x AO 

Community Services  
Day hospitals  
Day centres 
Community residences 

 
1 x Day hospital 
8 x Day centres 
7 x 24 hour 
3 x low support 
0 x crisis houses 

 
3 x Day hospitals 
3 x Day centres 
1 x 24 hour 
6 x low support 
0 x crisis houses 

Beds approved centres 
 

4 approved centres of 86 acute beds ‡ 

2 in CM sectors with 44 beds  
2 approved centres of 47 acute beds  

and up to 20 beds available to purchase from SJOG 

Total Staff 87.09 56.1 
% of staff recommended by Vision for Change 77% 50% 
Per capita budget∞ €127 €147 
CAMHS: Child and Adolescent Mental Health Services; CGH; Cavan General Hospital; CPN: Community Psychiatric Nurse; CM: Cavan and Monaghan; EI: Early intervention; MHS: Mental Health 
Service; ID: Intellectual Disability; POA: Psychiatry of Old age; TAU: Treatment as usual; † TAU site comprises only Cavan and Monaghan, and not Louth and Meath; ‡ In 2011, CM closed one 
approved centre and admitted all inpatients to the Acute Unit in Cavan General Hospital (CGH) which increased capacity to 25 beds; ∞caution should be exercised in interpreting the per capita 
budget as the HSE has inconsistent accounting systems over 12,000 individual cost centres 

180
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7.4 Ethical considerations  

7.4.1 Early intervention site 

Ethical approval for the baseline evaluation and evaluation of outcomes at one year follow-up 

was originally obtained when the DETECT project commenced prior to 2005 (DELTA) and 

expanded in 2006 (DETECT) (Study ID 104).  As the project has evolved over time each 

individual investigator has returned to the St. John of God Hospitaller Services Provincial Ethics 

Committee (PEC) and to the research ethics committees of Newcastle Hospital, Co. Wicklow 

and St Vincent’s University Hospital in Dublin to seek ethical approval for changes in protocol 

or additional evaluation.  The Client Services Receipt Inventory (CSSRI) has been collected since 

inception.  Approval for the economic evaluation of the early intervention service was sought 

and obtained in early 2012 (study ID 486), and a change in research proposal was submitted in 

2013 when the one year follow assessment process was re-evaluated.  At this time a number 

of instruments were removed, and the utility instruments used in the economic evaluation 

were introduced.   This was to ensure there was no extra burden on the people participating.   

7.4.2 Treatment as usual site 

The CAMFEPS study had ethical approval from inception of the study in 1995. The study has 

ethical approval to add all people with a FEP who present to the service to the FEP database 

regardless of whether they are interviewed by face to face clinical interview.  For those who 

are discharged from the service prior to assessment by the CAMFEPS research registrar, their 

SCID diagnosis and other socio-demographic details are obtained from the medical records and 

are recorded into the CAMFEPS assessment database.  At periodic intervals, there is a follow-

up study, with each investigator returning to the Healthcare Research Advisory Committee 

(HRAC) of the HSE Dublin North East to obtain or update ethical approval.  As this economic 

evaluation was to use the CAMFEPS cohort as the TAU comparison cohort, de novo ethical 

approval was sought from the HRAC to conduct the economic evaluation, and a change in 

research proposal was submitted to the HRAC in 2013 to add the utility instruments.  In the 

TAU cohort, contact was made with either the current key worker or the last key worker if the 

person longer attended the service.  

7.4.3 Method limitation related to ethical considerations: TAU site 

implementing EI 

In January 2013, the TAU service implemented EI.  The EI service was integrated with the 

rehabilitation team; assessments were done by the FEP research registrar, and the 
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rehabilitation MDT commenced CBT for psychosis, family education and OT. This meant that 

the study time frame had to be re-evaluated.  Initially, people presenting in 2012, with one 

year follow up starting in 2013, were to be the first year of data collection; however when the 

TAU site began to deliver EI, the study had to be revised.  It was decided to go back 

retrospectively and to assess people who had presented first in 2010, as this would give three 

years of TAU data up to 2012.  Clinical outcome measures could no longer be used as the 

follow-up evaluation would not be at one year in 2 out of the 3 years of the study.  It was 

decided to use a measure that could be reliably extracted from medical records at one year as 

the primary outcome.  The HRAC gave ethical approval to the revised methodology of the 

study in 2013.  

7.4.4 Informed consent 

In the early years of the DETECT service, the treatment was delivered as best clinical practice 

and thus verbal consent for baseline evaluation was deemed sufficient by the PEC.  As the one 

year evaluation is research orientated, each person is contacted by a member of the research 

team by telephone, by letter, through their general practitioner or through a key worker if the 

person is still attending the services.  The person is then given an information leaflet about the 

nature and rationale for the study and invited to participate.  There is fully informed consent 

throughout the process.  Each participant is assessed on at least two occasions at baseline and 

on one or more occasions at one year follow-up and the opportunity to continue or withdraw 

from the research was reiterated as required.  In addition, with the consent of the participant, 

family members were also contacted and invited to contribute to the research.  Separate 

information leaflets and consent forms were developed for participants and family members 

for the economic evaluation study.  In the TAU cohort there was a separate specific 

information leaflet and consent form for both the participants and their relatives to participate 

in the economic evaluation. 
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7.5 Study instruments 

7.5.1 Instruments summary 

Table 7.4 shows a summary of all instruments used in each of the three studies. There were a 

number of minor differences between the EI and TAU cohort in Study II (described under each 

instrument and in Table 7.4 footnotes) which precluded the use of some clinical measures, for 

example the DUP, as covariates in the study.  The majority of the instruments were common to 

all three studies.  The utility instruments were not introduced until 2013. 

Table 7.4 Assessment protocol 

 Study I Study II  
Baseline 

Study II  
One year 

Study III 

  TAU EI TAU EI  

Socio-demographics      

Diagnosis  
SCID 

     

Psychosis symptoms † 
SAPS 
SANS 

 
- 
- 

 


 

 


 

 


 

 


 





 

Insight 
Birchwood 



 
 
- 

 
- 

 
- 

 
- 

 
- 

Depression † 
CDSS 

 
- 

 
 

 
 

 
 

 
 



 

Functioning † 
GAF 



 
 
- 

 
 

 
 

 
 



 

Service receipt 
CSSRI 

 
- 

 
- 

 
- 

 
 

 
 

 
- 

DUP † 
Beiser Scale 



 
 
 

 
 

 
- 

 
- 

 
- 

Multi-attribute utility 
EQ-5D-3L 
AQol-8D 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 





 

Pro formas ‡      

Physical Health - - -   -
Out-of-pocket spend - - -   -
FEP audit sheet - - -   -
       
AQoL-8D: Assessment of Quality of Life 8 dimension questionnaire; CDSS: Calgary depression scale for 
schizophrenics; CSSSRI: Client socio-demographic and service receipt inventory; EI: early intervention; EQ-5D-3L: 
EuroQol 5 dimension questionnaire; FEP: first episode psychosis; GAF: Global Assessment of Functioning Scale; 
SANS: Scale for the Assessment of Negative Symptoms; SAPS: Scale for the Assessment of Positive Symptoms; TAU: 
treatment as usual 
† minor differences in the scales by cohort – the SAPS, SANS and Calgary were introduced midway through 2010 in 
the TAU cohort; the GAF was not done at baseline in the TAU cohort and was elicited by case vignette as per 
methods section; the Beiser scale was completed with the family or another informant in the EI cohort; in the TAU 
cohort the Beiser was completed with the participant or from the medical records  
‡ See appendix C for the pro formas and AQol-8D and EQ-5D questionnaires;  
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7.5.2 Diagnosis: Structured Clinical Interview for DSM-IV Disorders  

The SCID was used to generate diagnoses at baseline and follow-up in all three studies.14  The 

SCID is a semi-structured clinical interview that evaluates the presence of Axis I disorders, both 

current and lifetime.  The SCID allows for a principal diagnosis, and for other diagnoses or 

comorbidities, both current and lifetime, to be recorded.  As only the principal SCID diagnosis 

at baseline was recorded in the CAMFEPS database, only the principal SCID diagnosis for the EI 

cohort is presented.  Co-morbidities are described as “the use/abuse or dependence upon 

substances, including alcohol and drugs”, or the presence of “any depression”.  Neither of 

these is a SCID diagnosis for the TAU cohort, as this was extracted from the clinical records and 

was defined as excessive use of any drug or alcohol during the one year period.  In the TAU 

cohort, “any depression” is defined as a SCID diagnosis of depression at any stage during the 

one year, a clinical diagnosis of any depression recorded in the medical records or a Calgary 

score of over 5 at baseline or 1 year.  As the literature and EI services internationally 

differentiate functional and other psychoses; schizophrenia, schizophreniform and 

schizoaffective psychoses are grouped into an overall schizophrenia spectrum disorder (SSD) 

group to facilitate sub-group analyses. 181  

The SCID was administered at baseline assessment and repeated at one year.  The SCID takes 

1-2 hours to complete, and was done over 1-3 sessions.  The SCID has good interrater 

reliability (intra-class correlation coefficient ranging between 0.60 and 0.84). 182  The assessors 

at baseline and one year were purposely different in both cohorts.   

7.5.3 Symptoms: Scale for the Assessment of Positive Symptoms 

The Scale for the Assessment of Positive Symptoms (SAPS) is a clinician rated psychosis specific 

scale and was completed at baseline and one year follow-up.  This scale provides a structured 

assessment of ‘positive’ psychotic symptoms, grouped into subscales that evaluate 

hallucinations, delusions, bizarre behaviour, positive formal thought disorder and 

inappropriate affect. 112  Each of the 31 items is rated on a 0-5 likert scale ranging from 0 

(absent) to 5 (severe).  Each subscale has a global symptom item reflecting the overall severity 

for the symptom domain.  In this study all the global scores are summed to give a total global 

score of the SAPS.  This global score was used as a continuous variable in Study III. 

7.5.4 Symptoms: Scale for the Assessment of Negative Symptoms 

The Scale for the Assessment of Negative Symptoms (SANS) is a clinician rated psychosis 

specific scale and was completed at baseline and one year follow-up.  This scale provides a 

structured assessment of the ‘negative’ symptoms of psychosis, grouped into subscales for 
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affective flattening, alogia, avolition-apathy, anhedonia-asociality and attention. 111  Each of 

the 19 symptoms is rated on a likert scale from 0 (absent) to 5 (severe).  Each subscale has a 

global symptom item reflecting the overall severity for the symptom domain.  For this study, 

all the global scores were summed to give a total global score of the SANS.  This global score 

was used as a continuous variable in Study III. 

7.5.5 Symptoms: the Calgary Depression Rating Scale for Schizophrenics 

The Calgary Depression Rating Scale for Schizophrenics (CDSS) is a clinician rated scale 

developed to evaluate symptoms of depression in schizophrenia. 113  This 9-item clinician rated 

questionnaire was designed to be administered to people with schizophrenia.  In this sample it 

was administered to all people presenting with psychosis at baseline and one year.  Each item 

has a rating from 0-3 and the maximums score is 27.  People with a score of 5 or more are 

considered to have depression even in the absence of a diagnosis of depression on the SCID.  

The total score was used as a continuous variable in Study III.  

7.5.6 Functioning: Global Assessment of Function Scale 

The Global Assessment of Functioning (GAF) scale is a clinician rated scale which rates a 

combined symptoms, functioning and social score as a unitary ‘functioning’ score on a scale 

from 0 (worst) to 100 (best). People with active psychosis at assessment score a maximum of 

40 on the GAF scale. The scale is a part of the SCID assessment. 14  The GAF score was rated at 

baseline and one year follow-up and used as a continuous variable in all three studies.  The 

GAF score was not been collected as part of the SCID in the TAU cohort at baseline for two of 

the three years, whereas it was collected as part of the SCID in the EI cohort in all three years.  

When this limitation was discovered, alternate methods of generating a GAF score were 

explored.  Historical case vignettes were drawn up and used to rate a GAF score at baseline 

and one year in a selection of people; some of whom had been seen face to face and had a 

GAF score completed, and others who did not have one completed.  Three people then rated 

the case vignettes for each component of the GAF (symptoms, functioning and social), and 

their scores were assessed for inter-rater reliability.  The average GAF score was also 

compared with the original GAF score from the SCID where it had been completed.  The GAF at 

baseline rated from case vignette had a good measure of reliability (Intra class correlation 

coefficient (ICC)>0.75).  However, it was clear that there was insufficient information at one 

year in the medical records to construct an adequate case vignette in those who had not been 

seen by clinical interview.  The GAF scores at one year did not have good levels of inter-rater 

reliability (ICC <0.4)). Therefore the change in GAF score could not be confidently used as an 

outcome measure in Study II.   
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7.5.7 Birchwood Insight Scale 

The Birchwood Insight scale is a self-reported scale which measures three dimensions of 

insight – awareness of illness, awareness of symptoms and awareness of the need for 

treatment. 183 The highest score is 12. The total insight score was used as a covariate in Study I.  

7.5.8 Health service and resource use: CSSRI 

The CSSRI is the main instrument in this study.  It is a standardised way of collecting service 

and resource use to facilitate the application of unit costs.  The CSSRI was originally developed 

by Beecham and Knapp in the UK in the early 1990s, at the Personal Social Services Research 

Unit (PRSSU). 104  The inventory was modified over time for use in Europe as the CSSRI-EU, and 

has been used extensively in different countries and different populations to collect service 

and resource use. 184  With the permission of Jennifer Beecham, the CSSRI was modified for 

use in the Irish population and has been used to collect patient-level data in the DETECT 

catchment area population with psychosis since 2006. 135, 185  The CSSRI is divided into sections 

evaluating socio-demographics, living situation, employment, income, principal health services 

receipt; external services receipt, medication, investigations and carers (see Appendix D for 

the modified version used in this study).  

The instrument collects retrospective information on service utilisation over a defined period 

of time and is administered by interview with the participant, their carer or from clinical 

records.  In this study the CSSRI was administered at one year.  The participant was 

interviewed and the information supplemented from the clinical record and from the key 

worker.  Where the participant was not interviewed face to face, the information was 

completed from the clinical record.  Non-completion of the CSSRI was the principal reason for 

exclusion from Study II in people who were followed-up but excluded from the study (n=10).  

7.5.9 Duration of untreated psychosis: the Beiser Scale 

The DUP and the DUI are two of the most important indicators in FEP research.  They are 

measured in this study using the Beiser Scale.  The Beiser scale is clinician administered, and 

was developed to estimate the date of onset of psychosis prodrome, psychotic symptoms and 

initiation of treatment seeking. 186  The duration of time between the onset of psychosis 

prodrome and the onset of psychotic symptoms gives the DUI, and the duration of time 

between the onset of psychotic symptoms and treatment seeking gives the DUP.  An earlier 

age of onset of psychotic illness (DUI) is a predictor of poor outcome; and the DUP is the only 

potentially malleable factor in FEP; and reducing the DUP is the premise on which EI services 
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have been developed. 30, 33  This has implications for service and resource use, and therefore 

for cost.  In this thesis use of the DUI and the DUP as variables was limited, as it was not 

collected in the same manner in both cohorts and they are therefore not comparable.  The EI 

cohort collected information for the Beiser from a family member in the majority of cases.  

This information was subject to recall bias, and there was a considerable amount of missing 

information due to a relative not being available for interview or the participant declining 

consent for a relative to be interviewed.  In those cases, the DUI and DUP were established 

from the SCID interview.  In the TAU cohort, the Beiser was completed using information from 

the participant only and from the clinical records where the participant was not interviewed.  

Therefore, while it was feasible to use the DUP as a covariate in Study I as the DUP and DUI 

were collected in both FEP cohorts in the same manner, it was not feasible to use either DUP 

or DUI in Study II or Study III.   

7.5.10  Health related quality of life: the EQ-5D-3L 

The EQ-5D-3L was selected to evaluate HRQoL in this sample with FEP as it is the preferred 

utility measure of many guidance and assessment bodies as discussed previously. 166  The EQ-

5D-3L was developed by the Euro-Qol group in the 1990s. 163, 187  It is a widely used, generic 

preference PROM that measures health status on five dimensions - mobility, self-care, usual 

activities, pain/discomfort and anxiety/depression.  There are 3 response levels in the version 

used in this study ranging from no problem to some problems to extreme problems.  This 

produces 243 possible health states.  There is also a visual analogue scale (VAS), the ‘health 

thermometer’, ranging from 0 to 100 (‘my health related quality of life today’).  It can be 

completed in less than five minutes and, while acceptable to participants, there are difficulties 

with its use in psychosis. 96  The EQ-5D-3L was discussed in more detail in Chapter 6.  In the EI 

cohort, the EQ-5D-3L was given to each participant as part of the PROMs completed during 

their baseline and one year assessment.  In the TAU cohort the EQ-5D-3L was given to each 

participant as part of their one year assessment.  It was not part of the baseline protocol.  Each 

participant answered the 5 items on the multi-attribute questions and completed the VAS to 

generate a subjective measure of HRQoL.  A value for each participant’s response on the EQ-

5D-3L was generated using the UK valuation set as there are no Irish valuations to date.  As the 

period of the study was one year there was no requirement to adjust the score for time.  

7.5.11  Health related quality of life: the AQoL-8D 

The AQoL-8D is a participant completed generic HRQoL questionnaire.  It was developed in 

Australia in improve the evaluation of health services that have an impact on the psychosocial 

aspects of quality of life. 173  The AQoL-8D has 35 items which load onto 8 symptoms 
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dimensions.  The physical dimensions are independent living, pain and senses and the 

psychosocial dimensions are mental health, happiness, coping, relationships and self-worth.  

The AQol-8D was described more detail in Chapter 6.  The AQoL-8D was selected to examine 

HRQoL and utility in FEP as a comparison measure to the EQ-5D-3L given its recommendation 

as particularly suitable when psychosocial elements of healthcare are important. 173  The AQol-

8D was given to each participant at 1 year in both the EI and TAU cohorts.  It was not part of 

the baseline protocol in either cohort.   
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8 Methods: Valuing Resource Use & Unit Costs 
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8.1 Summary of the cost approach 

Health service and external resource use was collected using the CSSRI adapted for use in an 

Irish population as described in the study instruments (section 7.5.8).  Additional information 

on out-of-pocket (OOP) expenditure was collected using a pro-forma designed for the study. 

This is included in Appendix C.  A micro-costing approach was adopted.  The final year, 2012, of 

Study II on the cost-effectiveness study of EI in comparison to TAU, was selected as the 

reference year.  Where unit cost data were not available for 2012, information from the 

available year was inflated or deflated to 2012 prices using the Consumer Health Index (CHI) 

(www.cso.ie).  As the principal purpose of this thesis was to compare two alternatives, and not 

to conduct a precise cost of illness (COI) study, it was felt that applying the same unit costs to 

both settings was reasonable, rather than attempting to cost each setting differently at a local 

level. 

8.2 Unit cost data in Ireland 

There are no published national unit costs in Ireland akin to the ‘Unit costs of health and social 

care’ published annually by the PSSRU in the UK.  Unit costs were generated by using published 

Irish sources, 135, 188 personal communication with the finance departments of the HSE, 

personal communication with the participating services, laboratories, other services’ finance 

departments,  and personal communication with other researchers doing COI work in Ireland.   

Where there were no readily identifiable sources of Irish unit cost information and the service 

was sufficiently similar, we used the UK reference costs from the ‘Unit costs of health and 

social care 2012 volume. 189  These UK unit costs were then converted to an Irish unit cost by 

applying a proportionate cost using the World Health Organization (WHO) unit costs for 

Ireland and the UK (www.who.int/choice/cost-effectiveness).  The correct proportion was 

obtained by using a known unit cost, for example a bed day, and applying the same proportion 

to the unknown unit cost pro-rata.  Unit costs were then converted to Euro (€) using 

purchasing power parity (PPP).  All costs were valued in 2012 units using the CHI for the 

appropriate year from the CSO statistical databank (www.cso.ie; consumer price index 

database).  All costs and sources are contained in Appendix E. 

8.3 Discounting 

There was no requirement to discount any future costs for this study as the relevant time 

period was one year.   

  

file:///C:/Users/Caragh/Dropbox/PhD%20Writing%202016/re%20done%20results%20for%20Sept%202016/www.cso.ie
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8.4 Direct costs 

8.4.1 Inpatient and home-based treatment 

Inpatient costs were derived by multiplying one unit of bed-day cost for each type of 

admission by the number of inpatient bed days for that type of admission.  Electroconvulsive 

therapy (ECT) is not included in the routine bed costs as not all institutions deliver ECT on site.  

ECT costs were derived by multiplying the unit cost of ECT by the number of sessions of ECT 

received.  The cost of a mental health tribunal for review of an involuntary admission was 

derived by multiplying the cost of a tribunal by the number of tribunals which were held for 

each person.  

The total cost per person of all psychiatric inpatient care included inpatient admissions to 

stand-alone psychiatric hospitals, acute psychiatric units in a general hospital, and the cost of 

any tribunals in the case of an involuntary admission and the cost of ECT if administered.  The 

costs of home based treatment; residential rehabilitation and any respite stay in psychiatric 

residential hostels were included as these are substitutes for inpatient hospital care.  Homeless 

hostel stays were not included.   

The total cost per person of all inpatient care included the cost of psychiatric inpatient care as 

described above and the cost of any general hospital admission that was related to the 

psychotic episode and any intensive care unit (ICU) admission related to the psychiatric 

episode.  General hospital inpatient admission was included if the episode was deemed to be 

related to the psychosis, for example following a suicide attempt, or related to a medication 

complication. General hospital admission was not included where it was clear the admission 

was not related to the psychosis, for example surgery for varicose veins. This was determined 

by examining the medical records. 

8.4.2 Community mental health treatment 

The cost of CMH treatment was derived by multiplying the number of units of each type of 

CMH treatment by the unit cost for that type of CMH treatment.  The data for each of these 

resources was extracted from the paper medical records and the electronic medical record.  

These included outpatient mental health team contacts such as outpatient clinics, 

investigation clinics, medication clinics, group therapy, domiciliary visits (DVs) and phone calls 

with participants made by the CMHT member.  The CMHT included psychiatry (including 

rehabilitation and liaison psychiatrists), psychology, social worker, occupational therapy, 

community psychiatric nursing (CPNs), assertive outreach team contacts, liaison psychiatry 

team contacts, support worker contacts, day hospital and day centre contacts.  
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8.4.3 Primary care and external health  

The total cost of primary care included general practitioner (GP) visits and public health nurse 

visits.  The unit cost for each type of contact was multiplied by the number of contacts.  The 

total cost of external health care includes mental health related contacts outside the CMHT 

context.  This included visits to external psychiatry, psychology or counselling, alternative or 

complementary health care and occupational health.  As there were no accurate Irish unit cost 

information for primary care and external health contacts, they were valued at the price of the 

visit. 

8.4.4 Medication 

The total cost of medication included the cost of antipsychotic medication, antidepressant 

medication, mood stabilisers, anxiolytic medication, hypnotic medication, and medication to 

alleviate the side effects of any of those medications.  It did not include the cost of physical 

health medication also taken by people in their first episode.  This is presented separately in 

Study II for illustration purposes.  

The cost of medication was determined by valuing each medication taken using the Monthly 

Index of Medical Specialities (MIMS) for the relevant year.  The MIMS lists the wholesale price 

(WSP), so this was modified to obtain the actual cost per person.  This formula differed 

depending on the healthcare cover that person had (see Table 8.1 for details).  The unit price 

was divided to obtain a daily cost for that medication.  The daily cost was multiplied by the 

number of days the medication was taken to obtain the total cost of medication per person.   

Table 8.1 Formula for obtaining the cost of medication per person 

Cost of each drug  

= WSP from MIMS plus 

+ Mark up + Dispensing fee  Other modifications 

Cost to the HSE 8% €5.00 Rebate of 4% of WSP 

Cost if person was GMS None None None 

Cost if person had DPS 8% €5.00 Cost capped per month 

Cost if private prescription 8% €5.00 No cap to cost  

WSP: wholesale price; MIMS: Monthly Index of Medical Specialities; HSE: Health Service Executive; GMS: General 
Medical Services; DPS: Drug Payment Scheme 

 

8.4.5 Investigations 

The cost of investigations included any investigation instigated by the CMHT as an outpatient 

either as part of the FEP assessment protocol or for monitoring the physical health sequelae of 

the FEP.  These included blood tests prior to commencing antipsychotic medication, blood 
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tests while monitoring the medication and investigations done annually as part of the physical 

health check.  This also included electrocardiogram (ECG), computerised tomography (CT) 

scans, electroencephalogram (EEG) or magnetic resonance imaging (MRI) scans of the brain. 

The cost did not include the cost of participant or staff time (if accompanied) to obtain the 

test.  The unit cost of each investigation was obtained by averaging the price of each test from 

a number of different investigation locations and laboratories.  The cost of blood tests and 

other investigations received while an inpatient is included in the cost of the inpatient bed. 

8.4.6 The intervention 

The intervention was valued by extracting the number of units of service use related to the 

intervention from the EI database and applying a unit cost based on the average mid-point 

salary of the occupation of the person delivering the intervention with an additional 20% for 

overheads.  The intervention cost did not include non-contact time, or any capital costs.  The 

cost of the intervention was determined by the number of assessments and interventions per 

person.  Each person assessed had a number of assessments individually and with family 

members.  This assessment was carried out by either a doctor or a nurse.  This was added to 

the number of cognitive behaviour therapy (CBT) for psychosis group sessions, the number of 

individual occupational therapy (OT) sessions and the number of group carer education 

sessions that were received.  In some cases there were no interventions received apart from 

the assessment.  The TAU cohort received one assessment by a research registrar.  

 

8.5 Societal costs 

8.5.1 Valuing lost productivity  

Though the FC approach may be more appropriate, there are very little published data on the 

FC approach in mental health and no FC data in Ireland.  In keeping with Drummond et al as 

described in Chapter 4 on economic evaluation, the HC approach was adopted and days of lost 

productivity were valued using the average industrial wage, rather than age and sex 

standardised industrial wage or actual wage to facilitate the generalizability of results. 94  

8.5.1.1 Employment 

Employment and productivity were assessed by clinical interview and supplemented by 

examination of the medical records with particular reference to any occupational therapy or 

vocational rehabilitation assessment.  Data were extracted and recorded using the CSSRI.  

Variables of interest were occupation at baseline and one year, employment history, duration 
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of employment, days absent due to illness, days absent due to attendance at services, income 

at baseline and one year, and whether the participants received any state support or benefits.  

This could not be correlated or confirmed with their place of employment.  Economic activity 

was classified according to the NACE statistical classification of economic activities (NACE 

Rev.2) to facilitate generalizability across international studies. 190   

Data on the average industrial wage were obtained from the CSO for 2012 and applied to the 

sample (www.cso.ie).  Sensitivity analyses were conducted using the minimum wage.  It was 

not feasible to record or place a value on presenteeism in this study. 

8.5.1.2 Valuing household activity: childcare, homemakers and caregivers 

Traditional means of measuring economic activity such as GDP do not include non-market 

activity such as domestic or homemaker activity.  There are a number of suggested ways for 

valuing unpaid domestic care, and for the purposes of this analysis the HC approach was used 

and domestic activity was valued as a proxy-good.  As this sample included people across a 

wide range of ages up to 65, there were a large proportion of parents and non-labour 

workforce homemakers in the sample.  Homemakers, childcare and caregivers were included 

in the sensitivity analysis of the value of lost productivity as these are areas of the non-labour 

workforce which require replacement if the person concerned were unable to perform their 

usual role.  

The time required for role replacement was valued by applying a unit cost to the number of 

units of service use.  Information on number of days of productivity lost as a homemaker was 

obtained by interview and by examination of the medical records, and recorded using the 

CSSRI.  It was assumed that caregivers, homemaking and childcare duties would require a 

replacement for the duration of any admission to hospital valued at 12 hours a day, and for 

any CMHT appointments the participant attended valued at 4 hours to allow travel, 

attendance and return.  The cost of replacing this care was valued using the minimum wage 

(www.cso.ie).  While placing this kind of value on lost productivity is an over-estimate in some 

cases, as other family members may take up some of the duties, in other cases it is an under-

estimate, as other days where the role is lost are not included; such as where the participant is 

discharged from hospital but not yet well enough to resume duties.  

8.5.2 Morbidity and mortality 

Mortality data were retrieved while doing the contact tracing for the study and updated as 

required over the course of the study.  Medical records were examined for date and cause of 

death if recorded.  As the study was on-going over a three to four year period, the principal 
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investigator was advised when someone in the one year sample had died after the one year 

period and this information was documented for illustrative purposes.  

Morbidity data were only available for a sub-set of the participants and therefore this 

information is presented separately and not included in the main analysis.  Morbidity was 

assessed by clinical interview and examination of medical records.  As morbidity was not the 

primary focus of this study, the information was retrieved retrospectively from the medical 

records for the participants who presented originally between 2010 and 2011 and by clinical 

interview for those who presented from 2012 on.  Information on morbidity known to be 

specifically associated with psychosis or the treatment of psychosis in the literature was 

included.  This included metabolic abnormalities such as elevated BMI, Type II diabetes, 

hypertension, cholesterol and triglyceride abnormalities, and smoking status.  The data were 

recorded on a physical health proforma (see Appendix C) and coded as binary variables 

indicating the presence or absence of the variable for the purposes of this analysis.  

Being overweight was defined as a Body Mass Index (BMI) of over 25; being obese was defined 

as a BMI of over 30. Glucose abnormality was defined as fasting blood glucose of over 

6.1mmol/L.  Elevated blood pressure (BP) was defined as having a systolic BP of 140mmHG or 

higher, and/or a diastolic BP of over 90mmHG.  Abnormal cholesterol was defined as having 

fasting cholesterol of over 5.1mmol/L and/or a fasting LDL cholesterol of under 3mmol/L.  

Abnormal triglycerides were defined as fasting triglycerides of over 3mmol/L. Smoking was 

defined as current smoker, ex-smoker or never smoked. 

There is little in the international or national literature on the marginal costs of having a 

physical comorbidity in FEP.  Therefore it was not possible to apply a unit cost to any morbidity 

that occurred.  The details on morbidity and mortality are presented in the results section for 

illustrative purposes.  

8.5.3 Criminal justice system 

There are no published national reference unit costs for the criminal justice system in Ireland.  

While it was feasible to obtain the cost of a year of prison from the annual Irish prisons report, 

other costs were unobtainable.  This included the cost of a unit of Garda (or police) time and 

the cost of a court appearance.  It was not felt appropriate to use the figures from the UK unit 

cost data, as the two judicial systems are set up differently.  As the study was not set up to 

examine the criminal justice system the level of detail on these data did not go beyond the 

questions recorded in the CSSRI.  Garda contact was defined as any contact with the Gardaí, 

whether initiated by the individual or another person.  It included contact by phone, or face to 
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face contact in the station or in the home.  For descriptive purposes, the units of criminal 

justice contact are detailed in the results section. 

Appearance in the court system was recorded if the person had any physical appearance in 

court.  There was no information on any summons details or whether there were court 

appearances scheduled that did not proceed or were postponed.  Appearances in the criminal 

and civil courts were recorded separately. 

8.6 Out-of-pocket expenditure 

Information on OOP expenditure by people with a FEP was collected by clinical interview and 

examination of medical records with particular reference to any OT and social worker 

assessments.  The information was recorded on a purpose built pro-forma (see Appendix C).  

The participant was asked whether they had spent any of their own money on medication, 

health service resource use, other service use, health insurance, travel, parking and other OOP 

costs.  Where the participant could give us the exact amount they spent on healthcare, that 

figure was used.  The number and cost of these OOP expenditures were recorded.  Information 

on OOP spending was gathered for medication, mental health and other services, travel costs 

including parking and the cost of childcare where that was required to attend an appointment.  

Each individual centre was contacted, and the costs of an investigation, a counselling session, 

interventions etc. were documented.  In other cases where this information was not available, 

the amount was derived from an average cost of each healthcare unit. 

8.6.1 OOP cost of medication 

The OOP cost of medication was obtained by calculating the unit cost of each medication as 

described above in the direct costs section, and recording how much the individual paid 

depending on their healthcare cover.  GMS participants with a full medical card paid a co-

payment of fifty cent per item per script (2010 to 2011) and €1.50 per item per script (2012) to 

a maximum of €10 in 2010 and 2011, and a maximum of €19.50 in 2012.  People with a DPS 

card paid the full cost of medication to a maximum of €100 per month in 2010, €120 per 

month in 2011 and €132 per month in 2012.  Participants with no cover paid the full monthly 

cost of their medication.  These figures were applied to the number of medications prescribed 

per month and an overall OOP obtained per person.  

8.6.2 OOP cost of health services 

OOP expenditure on health and other services was calculated using information on the 

individual’s private health insurance, medical card access or absence of health spending 
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support.  The price of attending that health or other service to the individual was then applied 

to the number of units received.  

The cost of a hospital admission to the person again depended on the individual’s healthcare 

cover.  The participants with a full medical card had no OOP expenses in relation to inpatient 

care.  Participants admitted to public hospital beds with no medical card paid €75 per night to 

a maximum of €750 in the preceding calendar 12 months.  Participants with health insurance 

pay an excess, or a co-payment or nothing depending on their level of health insurance cover.  

As details of the insurance plans were not available, it was assumed that each person with 

insurance would pay the excess of €75 up front.   

The cost of attending the accident and emergency department (A&E) was €100 if the individual 

had no medical card.  The fee was waived if the person attended their GP first (in which case 

they had paid their GP).  The proportion with health insurance would receive some of this 

back.  The full €100 was applied as the numbers were small and there was no complete 

information on policy type.  

8.6.3 OOP cost of travel and parking 

The cost of travel was valued depending on the mode of transport.  For participants who 

travelled by car to appointments, the distance they travelled was calculated as a return trip in 

kilometres (km) from their domicile to each service.  This distance was multiplied by the HSE 

travel reimbursement fee of 0.4782 for the middle range vehicle (engine capacity 1,211 to 

1,500cc) and applied to each unit of CMHT received.  For participants who travelled by public 

transport the average cost of a return trip for each catchment area was obtained from the Bus 

Eireann fare calculator website (http://www.buseireann.ie/inner.php?id=336); and average 

cost of taxi journeys and the Luas light rail system in Dublin from www.transport.ie.  The cost 

of parking per visit was applied where that journey was made by car to a service that had paid 

parking or where on street paid parking was used.  Parking costs were obtained by contacting 

each service or consulting the website of each service.    

8.7 Summary of unit cost information 

As there are no national reference unit cost data in Ireland, the unit cost information is derived 

from a mix of sources.  These include published Irish cost data, direct communication with 

services, HSE and government departments, and pro-rata conversions of UK unit cost 

information from the PRSSU.  In a number of cases prices rather than the actual unit cost were 

used; and in other cases, including the criminal justice system and morbidity analyses, no cost 

information was found despite literature searches and communication with the relevant 

bodies.  The final unit costs used and their sources can be found in Appendix E.  
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9 Study I: The Cost and Effect of EI on Inpatient 

Admission in FEP 
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9.1 Study question 

International studies have shown that EI can reduce the number of inpatient admission days. 

This impacts on the cost-effectiveness of EI, as inpatient admission is the most expensive 

component of care. The aim of Study I was to answer the question what is the cost and effect 

of early intervention in psychosis on inpatient admission in a community mental health based 

EI service in Ireland.  

9.2 Study setting and participants 

Study I examines two cohorts of people with FEP presenting to the same geographically 

defined urban catchment area mental health service at two different time points.  These are 

cohorts one and two as described in Chapter 7.  The historical cohort consisted of consecutive 

referrals who presented to the catchment area with a FEP between February 1995 and 

February 1999.  There were 171 people recruited to the study.  Each person was a participant 

in a prospective, naturalistic inception cohort study of FEP in Catchment Area 01 in Ireland (see 

Figure 7.1).  As described earlier there have been a number of studies published on this 

historical cohort. 34, 80, 191, 192  There were no age limits and people presented to both the public 

mental health service and the private mental health service in this area.  The community 

mental health service admitted to inpatient beds purchased from the private hospital in the 

catchment area at both time periods and there was no form of home care in either time 

period.  There were no EI strategies in place at the time.  The final number of participants from 

the historical FEP cohort was 132.   

The EI service was established in Catchment area 01 in 2005.  Ethical approval was received 

from the PEC to evaluate this cohort in the same manner as the historical cohort.  The EI 

cohort presented to the same catchment area service between 2008 and 2011 (n=97).  All 

participants presenting to the catchment area with a FEP were referred to the EI service.  

Inclusion criteria, exclusion criteria and assessment protocol were the same in both cohorts.  

9.3 Inclusion and exclusion criteria 

For the purposes of this evaluation of inpatient treatment, inclusion criteria were limited to 

the first presentation with untreated psychosis, an age of presentation between 18-65 and 

residence in the catchment area.  People with an intellectual disability, an organic psychosis or 

who had received antipsychotic medication for more than 30 days at assessment were 

excluded.  People with private health insurance who were admitted to the private hospital 

situated in catchment area were further excluded as they receive no community mental health 

service.  
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9.4 Study instruments 

Table 9.1 shows the instruments used in Study I. Chapter 7 described each instrument in detail.  

Table 9.1 Study instruments 

Instruments Study I 

Socio-demographics  
Diagnosis  
SCID 



DUP 
Beiser Scale 

 
 

Insight 
Birchwood scale 

 
 

Functioning  
GAF 

 
 

SCID: Structured Clinical Interview for DSM Disorders; DUP: Duration of 
untreated psychosis; GAF: Global Assessment of Functioning scale 

9.5 Study outcomes  

The primary outcome for Study I was whether the participant was admitted to inpatient care 

or not.  Secondary outcome measurements were the number and duration of admission.  

9.6 Outcome measurement  

The information on admissions, on number and duration of admissions was retrieved from the 

electronic mental health record of each participant in the study. 

9.7 Cost approach  

An average unit inpatient cost in 2011 prices was applied to all admission days. 

9.8 Statistical analysis 

Preliminary analyses and data cleaning were carried out in Microsoft Excel. Socio-

demographic, health service and econometric data were analysed in Stata IC.13.   

9.8.1 Univariate analysis 

Univariate analyses were carried out using the χ 2 test for binary data.  Fisher’s exact test was 

reported where cell values were less than 5 in the contingency tables.  The level of statistical 

significance was p<0.05 unless reported otherwise.  Continuous data were examined visually 

using histograms and scatterplots to evaluate the distribution of the data.  Normally 

distributed data were evaluated using independent sample t-tests.  Non-parametrically 
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distributed continuous data were examined using the Mann Whitney U test for independent 

samples. 

9.8.2 Multivariate analysis 

The data and residuals were inspected using graphs and plots to assess their distribution. We 

used tests to assess for heteroskedasticity.   Ordinary least squares (OLS) regression for 

normally distributed continuous data was used and corrections for any heteroskedasticity 

were made.  A binary logit model was used to estimate odds ratios (OR) for categorical data. 

9.9 Results 

9.9.1 Sample description  

There were 132 people in the pre-EI cohort and 97 people in the post-EI cohort.  Summary 

statistics for socio-demographic variables in the pre-EI and post-EI samples are presented in 

Table 9.2.  The historical cohort were younger at presentation and more likely to be single (t = 

14.876, 1df, p<0.001).  There were no statistically significant differences between the groups in 

other variables including gender, living status or health insurance status.  

Table 9.2 Socio-demographic variables at baseline 

n (%) Total 

(n=229) 

Historical cohort 

(n=132) 

EI cohort 

(n = 97) 

p values 

Age  

Mean (SD) 

Median( IQR)  

 

30 (11) 

27 (15) 

 

28 (10) 

25 (11) 

 

33 (11) 

31 (19) 

 

0.006 

0.001 

Gender 

Male 

 

136 (60) 

 

77 (58) 

 

60 (62) 

 

0.35 

Living status 

Alone  

 

31 (14) 

 

17 (13) 

 

14 (14) 

 

0.9 

Marital status 

Never married 

 

18 (81) 

 

118 (89) 

 

67 (69) 

 

0.001 

Health Insurance 47 (24) 33 (25) 15 (22) 0.73 

EI: early intervention; IQR: interquartile range; percentages rounded up; χ2 for categorical variables; Student’s t-test 

for parametrically distributed variables and Mann-Whitney test for non-parametrically distributed variables 

Table 9.3 shows clinical and outcome comparisons between the two cohorts.  The EI cohort 

had a reduction in DUP from six months to two months (U (228) = 4,181.5, z = -2.978, p 

<0.003), higher GAF scores indicating a better global level of functioning (U (226) = 2,218, z =-

8.296, p <0.001) and better insight at presentation (U (145) =1,669, z = -3.755, p< 0.001).  
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Table 9.3 Clinical and admission variables  

 

n (%) 

Total 

(n=229) 

Historical cohort 

(n=132) 

EI Cohort 

(n = 97) 

Statistic 

χ2 

p values 

Admitted during year 162 (71) 107 (82) 55 (57) 16.030 0.001 

Diagnosis  

SCZ spectrum 

 

162 (71) 

 

97 (74) 

 

65 (67) 

 

5.264 

 

0.36 

Status of admission 

Involuntary 

 

48 (21) 

 

32 (24) 

 

16 (17) 

 

14.021 

 

0.001 

Mean (SD) 

Median (IQR) 

   t 

Z 

 

DUP (months) 

(n=228) 

16 (32) 

4 (20) 

18 (32) 

6 (23) 

14 (32) 

2 (17) 

-0.04 

-2.975 

0.366 

0.003 

Insight at 

presentation 

Birchwood scale  

(total out of 12) 

8 (4) 
(n=148) 

7 (4) 
(n=69) 

10 (4) 
(n=79) 

 

-3.810 

 

<0.001 

GAF at presentation  28 (10) 

29 (12) 

(n=226) 

23 (8) 

22 (15) 
(n=131) 

34 (9) 

30 (10) 
(n=95) 

9.506 

8.306 

<0.001 

<0.001 

Length of stay  

(in those admitted) 

 

47 (38) 

37 (42) 
(n=162) 

 

49 (30) 

44 (41) 
(n=107) 

 

42 (50) 

21 (42) 
(n=55) 

 

-1.1828 

3.704 

 

0.239 

<0.001 

EI: early intervention; SCZ: schizophrenia; DUP: duration of untreated psychosis; GAF: Global Assessment of 

Functioning scale; χ2 for categorical variables; Student’s t-test for parametrically distributed variables and Mann-

Whitney test for non-parametrically distributed variables 

9.9.2 Descriptive analysis of admissions in the pre and post EI period 

The number of admissions was considerably lower in the early intervention period at 55 

compared to 107 in the historical period.  This reduction is a function of both the reduction in 

the number of presentations in the two periods (132 versus 97), as well as a reduction in the 

rate of admissions.  In relation to the rate of admissions, 82% of the historical cohort and 57% 

of the early intervention cohort were admitted to hospital at index presentation over the four 

year study period, a difference that is statistically significant (t (229) = 16.030, 1df, p<0.001).  

There was also a reduction in the length of stay over the two time periods (Table 9.3).  The 

median duration of admission was lower in the EI cohort (21 days (IQR 42) v 44 days (IQR 41) 

p<0.001), and though the mean admission was shorter in the EI cohort, the difference was not 

statistically significant.  The proportion of involuntary admissions was lower in the EI cohort 

(24% to 16.5%, t = 16.041, 2df, p <0.001).  Those who were admitted were evaluated in a 

multivariate model controlling for baseline characteristics.  The estimated length of stay for 

those admitted was lower in the EI cohort by only 3.8 days and this difference was no longer 

statistically significant (se 8.37, t=-0.12, p =0.906, 95% CI=-17.53 to 15.55).  The same 
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information for the whole sample was examined, including both those admitted and not 

admitted.  The reduction in length of stay, controlling for baseline characteristics, was 12.8 

days (-12.8, se = 5.99, t=-1.98, p=0.049, 95% CI: -23.69 to -.0.06). 

9.9.3 Analysis of admissions in the pre and post EI period 

A binary logit model of admissions was used to estimate the OR of admission while controlling 

for the baseline characteristics which differed in both cohorts (see Table 9.4).  The odds of 

admission in the EI cohort were significantly reduced after controlling for covariates at 

baseline (OR = 0.331; 95% CI: 0.179 - 0.611).  

Table 9.4 Binary logit models of admissions and estimated OR 

OR No Controls Statistic |z| With Controls Statistic |z| 

EI Cohort 0.306** 3.92 0.331** 3.54 

Age             1.006 0.37 

Married             0.582 1.28 

EI: early intervention; OR: odds ratio ** statistically significant at p<0.01 

9.9.4 Cost and effect of EI on inpatient admission 
 

The rate of admission for treatment was significantly reduced across the two time periods. The 

EI cohort had a significant reduction in DUP in comparison to the earlier cohort.  The 

functioning and insight scores at presentation were also significantly higher in the EI cohort. 

Reductions in the length of stay were accounted for by differences in baseline age and marital 

status.  Applying an average cost per psychiatric inpatient bed day in 2011 prices, the average 

cost per person of admission in the historical cohort was €15,821, and the average cost of 

admission in the EI cohort was €9,398.  

9.10 Discussion 

Admission is a substantial proportion of the cost of care, accounting for on average 40% to 

50% of the budget of the catchment area mental health service annually.  While there is some 

evidence internationally to show that early intervention reduces number and duration of 

admissions, 59, 147, 154 it is difficult to generalize an intervention shown to work in one country to 

other countries, as the health service structures differ and there are both local and national 

variations in service structure and delivery.  It remains important to evaluate whether a policy 

is applicable within its local context.  The question posed by Study I was whether EI delivered 

outside a specialist setting in a community mental health context reduced inpatient costs.
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Study I showed that inpatient costs were reduced following the introduction of EI.  The 

number of admissions was reduced in the early intervention cohort and this was reflected in a 

reduction in inpatient bed costs.  Key issues are whether the changes in admission pattern 

were due to the implementation of EI or are explained at least in part by other factors.  In 

considering the impact of the EI programme on admission, it is important to consider how 

admissions decreased relative to national trends, since admission rates for psychosis were 

falling generally in Ireland over the same period.  To account for this, the number of 

admissions was calculated as a percentage of the population for both this catchment area and 

for Ireland as a whole and found that while the latter decreased by 55.2% over the period, the 

national decline was 37.3%.  The population of the catchment area increased from 163,000 in 

1990 to 183,000 in 2011.  This implies that for our study area, the decline in admissions was 

greater than the national trend, providing support for the premise that the EI programme may 

have been instrumental in reducing admissions.   The underlying rationale for this is that an EI 

programme would by its nature detect psychosis at an earlier, less severe, stage and that 

therefore admission to hospital would be less likely to occur. This is supported by the clinical 

finding that the DUP was significantly shorter in the EI cohort, reducing from an average of 6 

months to 2 months.  This is further supported by a higher GAF score in the EI cohort at 

presentation, indicating better functioning. While it is possible that the higher GAF scores 

could be partially explained by the older age at presentation of the EI cohort; it is also likely 

that receiving help earlier in the course of the illness resulted in better functioning at 

presentation. Controlling for the effect of age at presentation did not affect the difference in 

GAF score, which was still an average of 10 points lower in the historical cohort (-10.63, t=-

9.05, p< 0.001, 95% CI -12.940 to -8.3113). 

Separating out the elements that contribute to changes over time is complex.  In addition to a 

comparison with national admission patterns, local factors were also examined to explore 

whether there was any other possible explanation for the reduction in both rate of admission 

and length of stay.  Other interventions that were implemented in the mental health service 

during that time period were the establishment of a liaison service in the local general hospital 

in 1997, and the implementation of training in dialectical behaviour therapy (DBT) for staff, 

though this had the effect of reducing the numbers admitted with self-harm and suicidal 

ideation and did not impact on the numbers presenting with psychosis.  Bed capacity reduced 

by 3.8% during this time period and the resources were diverted into community mental 

health nursing, so this may have contributed to the reduction in admissions.   

Key issues in relation to the sample include that the age of the samples in the two time periods 

was significantly higher in the later cohort. To examine this in more detail, the national 
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statistics for this time period were examined using census data. The census data showed that 

there are a higher proportion of older and economically inactive people in this catchment area 

over time. The average age of the catchment area population rose during that time period by 

three percentage points in the over-45 age group and fell by three percentage points in the 15-

35 age bands.  The sample for the original cohort was taken from a study that had no age limits 

on their study and included ages presenting from 12 upwards.  The EI cohort did not have 

ethics approval to look at adolescents.  The average age in the historical cohort was 28 and the 

median was 25. In the EI cohort the average and the median age were 33 and 32 suggesting 

that this population distribution was less skewed. That the sample age in the EI cohort was 

older could have impacted on the clinical results of the study. It is important to consider the 

catchment area characteristics such as age and employment demographics when evaluating a 

service or considering implementing a service. The target age group for EI internationally is 

aged from 16-35, and limiting EI to this cohort in an area with an older population may result 

in inadequate service provision. 

There was considerable variation in the numbers presenting with FEP annually. The average 

number presenting annually in the historical cohort over the 4 year period was 31, and the 

average presenting annually in the EI cohort was 24. This is lower than the expected incidence 

in the catchment area of 28 people per annum presenting with FEP. There are a number of 

possible explanations for this. It is possible that a number of people with FEP were not picked 

up by the EI service or presented to other services.  The peak economic years up to 2007 and 

2008 meant that more people had private health insurance and could have presented to the 

private hospital.  Examining the private hospital in the catchment area showed that if the 

figures presenting to the private hospital from the catchment area were added to the 

catchment area figure, then the average number presenting with FEP per annum was 31.7, 

which is consistent with the historical average presentation per annum. Figure 9.1 shows that 

presentations to the private hospital increased from 2006 to 2008, and presentations to the 

public catchment area service declined during this time, rising as the numbers presenting to 

the private service fell. Another possible explanation is that the number presenting with FEP 

per annum naturally fluctuates, and a visual representation of the presentations to a number 

of different services showed this to be the case. 
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Figure 9.1 FEP presentations per annum 

9.10.1  Limitations and strengths of Study I 

There are limitations to this study, including the use of a historical control cohort.  It could be 

argued that the benefits of confining the study to the same catchment area and mental health 

service outweigh the potential advantages of using a contemporaneous control group from a 

different service.  Furthermore, apart from the increasing emphasis on psychological 

treatments in psychosis there have been few other noteworthy treatment advances that are 

likely to have impacted on the admission rates over this time period.  In addition, the time 

period between comparisons of the two cohorts was long.  The last of the historical cohort was 

examined in 1999, and the first of the early intervention cohorts was examined in 2008.  While 

the historical cohort could be considered a convenience sample, it afforded an opportunity to 

robustly examine a rigorously defined cohort.  The EI service commenced in 2005; however, 

the first four years of the service were not examined.  It was decided to commence the 

evaluation after a period of three years to allow the service time to let the strategies of EI to 

mature.   

The effects of ethnicity or migration, known risk factors for developing psychosis, were not 

examined in this study.  While the overall trend nationally has been an inward migration of 

other nationalities to Ireland over the time period between the two studies, the population in 

Ireland has remained relatively homogenous, even more so in the catchment area examined in 

this study.  Questions on ethnicity was not examined in the census until 2006, and from that 

time, the proportion of white Irish in the catchment area examined in this study fell from 88% 

in 2006 to 82% in 2016.  The proportion of white Irish in the overall EI sample for this thesis 

was 76%. This suggests that the effect of ethnicity on admission should be examined.  
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A further limitation was that the costs were limited to inpatient direct costs.  Savings made 

though a reduction in the use of inpatient services can be negated by a rise in community 

mental health services.   

A further limitation is that there was no sensitivity analysis including the numbers admitted to 

the private hospital. More were admitted to the private hospital during the peak economic era 

which coincided with the first couple of years of the EI service. While the study was limited to 

those attending the public catchment area service, the true effect of EI on admission is not 

known. 

Strengths of the study include that each cohort was rigorously evaluated with structured 

diagnostic assessments and that each sample can be considered representative as each 

consisted of prospective, naturalistic cohort studies within the geographically defined area.   

It should be noted that a national psychiatric inpatient bed cost for 2011 was applied to the 

entire cohort to facilitate comparison.  Micro costing for each time period was not used, as 

inpatient costing systems between the two time periods may have differed, and the purpose 

of the study was to clarify whether the reduction in inpatient admissions observed in other 

cost-effectiveness analyses of EI was also evident in the Irish CMH context, rather than 

conducting a full economic evaluation.  

Finally, it should be noted while the reduction in admission rate is most likely mediated by the 

finding that those presenting to the EI cohort had better functioning, better insight and a 

shorter duration of untreated illness, there may have been other unobserved differences 

between the two cohorts that could have contributed to the difference in admission number 

and duration, and therefore the results should be interpreted with this caveat in mind. 

Reducing the duration of untreated illness and ensuring people present earlier in their illness is 

one of the key goals of early intervention in psychosis, and is beyond the remit of standard 

community mental health care in comparison to TAU. 193  

Further costing and evaluation are required to analyse whether there was any rise in the use of 

community mental health resources and if so, how much this impacted on the admission cost 

savings.  This is the focus of Study II.  
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10 Study II: Use of the Net Benefit Framework to 

evaluate the Cost-effectiveness of EI in Psychosis 
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10.1  Methods 

10.1.1  Introduction 

Study II is the principal study in this thesis.  The cost-effectiveness analysis is conducted using 

the net benefit approach, and the null hypothesis can be stated as follows 

         

To test the robustness of the results there are sensitivity analyses of key assumptions in the 

data.  The final aspects of study II are commentaries on the degree of physical health 

comorbidity and the degree of contact with the criminal justice sector.  Neither was included 

in a cost-effectiveness analysis due to lack of cost information in this area.  Physical health is of 

increasing relevance in psychosis, both from an outcome perspective and from an economic 

perspective, and while the incidence of serious crime in FEP is low, the cost is high and there 

are contacts with the sector outside of serious crime.  

10.1.2  Study aim  

The aim of Study II was to answer the question is early intervention (EI) in psychosis more cost-

effective than treatment as usual (TAU) from the public healthcare perspective.  Secondary 

aims were to economically evaluate the cost-effectiveness of EI in psychosis from the societal 

perspective and for different subgroups which were identified a priori.   

10.1.3  Study setting and participants 

As described in more detail in Chapter 7, the participants in this study came from two cohorts 

of people with FEP.  One cohort with FEP attended the EI service DETECT, and the other FEP 

cohort received best practice TAU.  The EI cohort comes from CHO area 06 which comprises a 

predominantly urban area in south- east Dublin and a predominantly rural area in north-east 

Wicklow.  The catchment areas served by the EI service are CMS, Elm Mount MHS and 

Wicklow MHS. The TAU cohort comes from the predominantly rural Cavan and Monaghan 

MHS, part of CHO area 1.  

10.1.4  Inclusion criteria 

Any person aged 18-65 presenting to the DETECT EI service or to the Cavan-Monaghan MHS 

between 2010 and 2012 with a FEP. Participants with an organic psychosis were eligible. 

People with mild intellectual disability were eligible. Participants had to be in their first 

episode of psychosis and not on antipsychotic medication for more than 30 days.  
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10.1.5  One year case finding methods and contact tracing  

The contact tracing methods differed by site due to the difference in ethics approval as 

described in Chapter 7.  In the TAU cohort, anyone who presents to the CMHT with an FEP is 

placed on the CAMFEPS database regardless of whether they have received an assessment or 

not.  The usual reasons for not being assessed by the FEP research registrar were discharge by 

the CMHT before the assessment took place, or no consent for SCID assessment.  The 

CAMPFEPS study has no age limits.  The ethical approval for this study was such that the TAU 

cohort for follow-up, whether seen at baseline or not, could only be contacted through their 

current or last known key worker as the PI of this study did not work in the CMMHS service.   

In the EI cohort, only people with a diagnosis of FEP confirmed by SCID were recorded on the 

EI database.  People with FEP who did not consent to the SCID assessment or who did not 

engage with assessment at baseline, were not placed on the EI database.  As per the ethical 

approval of the PEC, people from the EI cohort were only eligible for follow-up if they had been 

seen face to face for clinical interview at baseline.  Therefore the pool of people eligible for 

follow-up differed by cohort, as the TAU cohort were placed on the database regardless of 

whether they had a face to face clinical interview or otherwise.   

Contact tracing was carried out by contacting the CMHT in those who had not yet been 

discharged from services by one year.  In the EI cohort the person with FEP could be contacted 

directly by the assessor; however in the TAU cohort, the key worker or the research registrar 

who saw the person at baseline contacted the individual for permission first.  Contact was 

made by telephone and then, in those who did not respond or whose numbers no longer 

worked, by letter inviting the person to contact the assessor themselves.  In those who were 

no longer attending the CMHT, contact was made with the GP to confirm the person was still 

resident or alive prior to contacting them. 

 

10.2  Study instruments 

Table 10.1 shows the instruments used in Study II. Chapter 7 described each instrument in 

detail. There were a number of minor differences in the method of assessment between the EI 

and TAU cohort in this study which precluded the use of some clinical measures in the final 

analysis and these were referred to in Chapter 7 under each instrument and in the footnotes 

of Table 10.1. 
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Table 10.1 Table of instruments 

 Study II  
Baseline 

Study II  
One year 

 TAU EI TAU EI 

Socio-demographics     

Diagnosis SCID     

 
Psychosis symptoms † 
SAPS 
SANS 

 


 

 


 

 


 

 


 

Depression † Calgary Depression Scale     

Functioning ‡ GAF ‡    

Service receipt CSSRI NA NA   
DUP ∞ Beiser Scale   NA NA 
 
Pro formas ≈ 
Physical Health  
Out-of-pocket spend 

 
ND 
NA 

 
ND 
NA 





 





 

FEP audit sheet NA NA  

CSSRI: Client socio-demographic and service receipt inventory; GAF: Global Assessment of Functioning scale; SCID: 
Structured Diagnostic Clinical Interview for DSM-IV; SAPS: Scale for the assessment of Positive Symptoms; Scale for 
the Assessment of Negative Symptoms;  
† Minor differences in symptom scales by cohort – the SAPS, SANS and Calgary were introduced midway through 
2010 in the TAU cohort  
‡ The GAF was not done at baseline in the TAU cohort and was elicited by case vignette as per methods section 
∞ The Beiser scale was completed with the family or another informant in the EI cohort; in the TAU cohort the 
Beiser was completed with the participant or from the medical records ≈ See Appendix C for the pro formas; NA: 
not applicable; ND: not done 
 

10.3  Outcome measurement  

10.3.1  Introduction  

Relapse requiring inpatient admission or HBT was selected as the primary outcome measure as 

this was an objective measurement that was clearly recorded in the clinical notes at the one 

year time point.  The UK West Midlands group, IRIS (Initiative for Reducing the Impact of 

Schizophrenia) published guidelines in 1998 that were used to inform the National Service 

Framework for Mental Health in the UK 194 and the subsequent Policy Implementation Guide 

(MH–PIG; DH 2001). 36  These guidance documents informed the implementation of EI in the 

UK.  The updated guidelines in 2012 contained guidance on outcome aspirations for EI 

services.193  These outcome aspirations were selected as a benchmark for this outcome 

evaluation in the absence of comprehensive clinical information at one year (Table 10.2). 
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Table 10.2 Outcome aspirations: updated IRIS guidelines 2012 

Outcome Recommendation 

Relapse Reducing relapse and re-admission to below 25% in any one year 
 

NEET Intervention to reduce NEET (not in education, employment, or 
training) status at least to the level of youth from the locality 
 

Engagement Maintaining service engagement at over 90% 
 

Recovery Promoting recovery so that at least 50% of service users can be 
discharged to primary care after the three years of EI intervention 

Outcomes adapted from the updated IRIS guidelines 2012; 
193

 NEET: not in education, employment or further 
training at one year 

 

10.3.2  Primary outcome measure methods 

The paper and electronic medical records of all participants in the study were systematically 

examined.  Health service and resource use information was recorded in the CSSRI.  The dates 

and duration of any relapse which required admission to hospital or home-based treatment 

during the one year period were recorded.  The duration of the relapse was recorded in days 

and taken as the dates of admission to and discharge from hospital and home-based care.  The 

reason for the relapse was documented.  Relapses that were managed in the day setting, 

including the outpatient clinic or the day hospital were documented as a binary variable as it 

was not feasible to determine the duration of these relapses.  

 

10.3.3  Secondary outcome measures  

A key objective of EI is to support people to participate in education and employment.  The 

first of the secondary outcome measures was the proportion of participants not in education, 

employment or further training (NEET) at one year.  NEET is an indicator of vocational 

rehabilitation and another aspiration of the IRIS guidelines as above (Table 10.2).  Information 

on NEET at one year was extracted from the medical records of all participants and recorded in 

the CSSRI.  As this information was not always documented in the notes and many participants 

from CM were not interviewed face to face at one year, this variable was chosen as a 

secondary outcome measure, rather than a primary outcome measure.  A further secondary 

outcome measure was the number of ‘healthy days at home (HDAH).  HDAH is an outcome 

variable that is being developed for use as a quality metric for Medicare in the USA.  It has also 

been defined algorithmically as “Healthy days at home = 365 days – (days in short term acute 
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care hospital + days in inpatient rehabilitation facilities + days in long term care hospital + days 

in a psychiatric inpatient facility + days in observation status + days of ED use + days of home 

health use+ mortality days)”. 195  Therefore the total time available in any period must be 

exhausted due to all possible uses.  It is in keeping with the recovery ethos, as the more HDAH 

the person has; the more likely it is that the person has recovered from the illness.  For the 

purposes of this study HDAH was computed by summing the algorithm above and including 

days spent attending community mental health services. 

 

10.4  Statistical analysis 

10.4.1      Introduction to statistical analysis 

Data were collected on paper and stored in locked filing cabinets in the EI centre. All data were 

stored under an ID without any identifiers. The EI data baseline and one year data were 

entered into a purpose built database in Microsoft access.  The TAU data were kept separately.  

The baseline TAU data were extracted from the CAMFEPS Microsoft excel database. The one 

year TAU data were entered into a separate Microsoft excel database.  Microsoft excel was 

used for preparation, cleaning and preliminary analyses.  Subsequent analyses of the socio-

demographic and utility data were conducted in Stata 13.0.   

10.4.2    Univariate analysis 

Univariate analyses were carried out using the χ 2 test for binary data.  Fisher’s exact test was 

reported where cell values were less than 5 in the contingency tables.  The level of statistical 

significance was p<0.05 unless reported otherwise.  Continuous data were examined visually 

using histograms and scatterplots to evaluate the distribution of the data.  Normally 

distributed data were evaluated using independent sample t-tests.  Non-parametrically 

distributed continuous data were examined using the Mann Whitney U test for independent 

samples. 

10.4.3    Multivariate analysis 

The data and residuals were inspected using graphs and plots to assess their distribution.  We 

used tests to assess for heteroskedasticity.  OLS regression was used for normally distributed 

continuous data and corrected for any heteroskedasticity.  A binary logit model was used to 

estimate ORs for categorical data.  There are particular issues associated with evaluating cost 

data and these are described in more detail below. There are also particular issues around 

evaluating uncertainty in economic analyses and these are also described below. 
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10.4.4   Choice of covariates in outcome analysis 
Treatment status, age, gender, marital status and diagnosis were included in each model. 

Other covariates were chosen based on the literature in the area as to whether there was a 

known or clinically possible effect on the primary outcome measure, relapse.  Clinical 

covariates included in the model were GAF score at presentation which indicated how well a 

person was functioning, and whether the person had used/abused/or were dependent on 

substances during the year; and whether the person had experienced any depression during 

the year. Employment status at baseline was chosen as it was postulated that people in 

employment may be more likely to manage a relapse in the community.  

10.5  Statistical issues in patient-level analyses  

Analysis of patient level data provides the opportunity to move away from the deterministic 

point estimate analysis to stochastic analysis in which uncertainty can be estimated using 

statistical methods.  There are statistical issues with economic data that are often not present 

with clinical data, and methods are continuously evolving to deal with these. 94  

10.5.1    Cost data 

Cost data are usually highly skewed.  This can hinder the use of the usual statistical methods to 

analyse cost differences between alternate treatment strategies.  This is often the case for the 

underlying health service use data also. Cost data are right skewed, as they are bounded by 

zero.  Cost data cannot be negative but have no logical upper bound.  In clinical studies it is 

quite common to have a small number of outliers with high costs who can be very different to 

the remaining sample.  There are long heavy tails, there is heteroskedasticity, and the 

distribution of costs can be multimodal.  A proportion of people may have zero costs for a 

particular treatment as they have not consumed the relevant resource.  In contrast to other 

areas of medical research, where skewed data are reported using the median and analysed 

using non-parametric methods, health economists prefer to present the mean cost.  The 

contribution of outliers to costs is significant, and it is the rarer but more cost-intensive cases 

that are interesting.  These outliers are of particular relevance to decision and policy makers, 

who need to be able to link the summary measure of the cost per patient to the overall budget 

impact.  

10.6  Approaches to statistical issues in patient-level analyses 

There are several methods available for managing cost and health service resources use data 

issues. 94  
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10.6.1    Ordinary least squares regression 

Cost data can be analysed using OLS regression, which facilitates analysis but is sensitive to 

extreme values.  OLS is suitable where the sample size is sufficiently large that the residuals 

are approaching normality.  This follows the central limit theorem which assumes asymptotic 

normality. 94  

10.6.2  Transformation of data 

Cost data can be mathematically transformed to a more normal distribution which facilitates 

more reliable comparison of means or the use of OLS statistical methods.  This usually means a 

log transformation.  Disadvantages include that this method cannot be used when there are 

zeros in the data (which there often are in cost data), and it is problematic when the cost data 

has to be re-transformed to facilitate interpretation. 94  

10.6.3  Bootstrapping 

A third and increasingly more common approach, is to use non-parametric bootstrapping of 

the data. 196  This method simulates a normal distribution of the mean values of a skewed data 

set. There is resampling from the data set through random selection N times.  After each 

randomisation the selected observation is replaced and therefore has the same risk of being 

reselected at each randomisation.   This generates an empirical estimate of the sampling 

distribution of the mean costs.  One method of generating the 95% confidence interval around 

the coefficient mean is to use the 2.5 and 97.5 percentiles of the simulated data.  

10.6.4  Generalised linear models 

A further option is to use generalised linear models (GLM). 44  GLM specifies the relationship 

between the conditional mean and the regressors, the conditional variances and the mean 

function.  These models directly use a family of statistical distributions such as the gamma 

distribution for modelling costs and the Poisson distribution to analyse resource use and this 

allows the use of co-variables.  A link function is required to relate the conditional mean to the 

set of regressors.  For models with an identity link the treatment effect coefficient is the 

difference in arithmetic means in the two groups.  For models with the log link, the 

exponential is the ratio of arithmetic means.  Preliminary statistical analysis is required to 

evaluate which family of statistical methods is the most appropriate.  The Akaike information 

criterion (AIC) is used to assess the goodness of fit.  With any data set, competing models are 

ordered in terms of the AIC, and the model with the smallest AIC is chosen.  Where there are a 

large number of regressors, the Bayesian information criterion (BIC) is assessed for more 

stringent goodness of fit.  The BIC penalises the model for the number of regressors.  A Park 
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test can be performed to further evaluate the model.  The GLM distribution should reflect the 

relationship between the variance and the mean: 

   [ | ]   [  |   ]  

The Park test exploits this by regressing          ̂  
   on      ̂   and a constant.  The 

corresponding coefficient on      ̂   provides guidance on the correct distribution family.  For 

the Gaussian distribution the value of the coefficient is 0 and for the Gamma distribution the 

value of the coefficient is 2. 

10.6.5  The two part model 

A final statistical approach is that of the two-part model.  This is particularly useful for 

multimodal data, especially when resource data or cost data are characterised by a mass of 

zero points.  The first part of the model estimates the probability of a non-zero cost or 

resource use and the second part of the model estimates the mean cost conditional on a 

positive value.  This is ultimately more flexible and allows for heteroskedasticity.197 

10.6.6  Propensity score matching 

Propensity score matching (PSM) is a statistical method to handle selection bias from non-

random assignment to treatment. 198, 199  This method is useful in non-RCT trials.  The 

propensity score is the probability of assignment to treatment conditional on covariates.  

Individuals from the control group are matched to individuals with similar propensity for 

treatment from the treatment group, using variables believed to be important to the 

outcomes observed.  The key assumption is that treatment assignment is independent of the 

outcomes of interest.  Exact matching is used when there is a larger control group than 

treatment group, and for each treated individual an exact match (based on pre-treatment 

characteristics) can be found.  PSM is used to create two balanced treated and untreated 

groups.  The data can be analysed as an experimental design and differences in outcomes are 

more likely to be due to treatment rather than selection into treatment.  

                               |       

PSM can also be used as an estimator in econometric evaluation, simply by expanding the 

regression model to condition on the propensity score as a means of adjusting for 

covariates.200  Covariates that independently affect the chance of being treated are identified, 

the propensity score is estimated from these covariates using logistic regression, and lastly the 

treatment effect is estimated from a regression model controlling for the propensity score and 

other covariates which may remain unbalanced, including those originally used.  This method 

estimates smaller standard errors (SE) when compared to models with numerous estimators.  
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10.6.7  Net benefit approach 

The net benefit (NB) approach arose due to statistical difficulties in calculating uncertainty 

around the incremental cost-effectiveness ratio (ICER). 201  Univariate net benefit specification 

can be problematic as the cost and outcome combinations of patient level data may have 

different distributions and differing missing data.  This can be overcome by using regression 

analysis to control for characteristics within the sample in the absence of randomisation or 

matching.  This approach also enables the correct model specification for costs and outcomes 

which have different distributions, and further facilitates sub-group analyses. 44, 202, 203  The net 

monetary benefit of an intervention to society is defined as  

              

where NB is the net benefit, E is the effectiveness (e.g. improvement in quality of life) and C 

are the cost data. 204  Lambda (λ) represents a theoretical, but unknown, value that society 

would place on a one unit improvement in the outcome measure representing effectiveness.  

The incremental net benefits (INB) for all participants in a study are estimated by assuming 

differing values for λ, from a range between €0 to a specified upper limit in appropriate 

increments for that outcome measure.  This range of values of λ will include the threshold 

value of WTP for a unit change in QALYs that an intervention delivers, as recommended by the 

national guidance body.   The regression model is specified for the mean differences in costs 

and effects to generate the INB.  Uncertainty is dealt with in the NB approach by bootstrapping 

each model regression coefficient by a number of replications.  The lower bound of the 2 sided 

95% confidence interval can be used to test the null hypothesis that INB (λ) ≤ 0, where the NB 

is non-positive and the old treatment should be continued.  

    
    

  
       

  
   

     
 

The proportion of generated coefficients greater than zero indicates the probability that the 

intervention is the most cost-effective option.  These probabilities are used to generate a cost-

effectiveness acceptability curve (CEAC). 205  

10.6.8  Choice of covariates in cost data 

In the cost model, treatment status, age, gender, marital status and diagnosis were included in 

each model.  A dummy variable representing each of the 5 catchment areas was included to 

control for catchment area characteristics that may impact on costs. Baseline costs were not 
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included as a covariate as this information was only available in the form of pathways to care 

information in the EI cohort and not in the TAU cohort.  Being admitted as an inpatient at 

baseline was chosen as a proxy for a high cost pathway to care and included in a sensitivity 

analysis. Each model was assessed for goodness of fit using the AIC and the BIC, and the model 

with the best fit was used in the cost-effectiveness analysis.   

10.6.9  Missing data 

Missing data was initially handled by revisiting the paper and electronic medical records.  

Where missing information could be corrected this was done by the principal investigator. For 

questionnaires and self-reports where data were missing, handling of the data depended on 

whether the questionnaire could still be scored. If the questionnaire could still be scored it was 

included.  If not, it was excluded from that analysis. For missing data on health service use, a 

mean value based on a set of criteria was applied.  For example in the analysis of attendance at 

primary care, there was missing information on the number of GP attendances (16% of the 

sample) for those attending in 2010 and 2011, as a different assessor completed the majority 

of these follow-up assessments at one year in the EI sample.  Therefore an average number of 

visits were imputed based on matching for age, gender and whether the person had a medical 

card or otherwise.  Multiple imputation was not used as the number of items of missing 

information was low and apart from GP attendance, items were not systematically missing. 

10.6.10 Summary of statistical analysis  

There are a number of ways to handle the intricacies of health economic data.  This thesis 

focuses on the NB approach and uses bootstrapping to handle uncertainty.  The NB framework 

is particularly useful as the primary outcome was a binary one.  Using the NB approach 

enabled reframing a binary variable (relapse requiring admission or HBTT) as a continuous one 

(the value of the NB of the outcome for each participant), thus facilitating the use of regression 

techniques as described above.  
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10.7  Results 

10.7.1  Contact tracing results 

Between the years 2010 to 2012, 313 people were documented as having a FEP; 225 from the 

EI catchment area and 88 from the TAU catchment area.  On examining the CAMFEPS database 

for the TAU cohort, 70 people had been assessed by face to face interview at baseline.  The 

remainder had either been discharged from the CMHT prior to being interviewed or had 

refused a SCID assessment.  Of the 88 with FEP on the database, 7 were outside the age limit 

for this study (the CAMFEPS study does not have any age limits, and 1 person was 16 and the 

remainder were over 65).  One person had left the country and their medical record could not 

be located.  Therefore of the 80 who were eligible for this study, 37 were followed up by face 

to face interview and the remaining 43 were followed up by reviewing their medical records in 

keeping with the ethics approval of the overall CAMFEPS study.  

Table 10.3 shows the outcome of the contact tracing at one year in both cohorts of people 

with FEP.  It should be noted that the 43 people whose follow-up was by medical record 

review are included in the detail on contact tracing; as many were from 2010 and 2011 and 

their one year follow up would have been taking place up to three years later.  This was 

because the TAU site implemented EI in 2013 and the study had to be revised as described in 

Chapter 7.  In the total sample at the time of the one year follow-up period, 2 were in prison 

and 4 were dead.  Of those who were not followed up, 22 had gone abroad, 4 were traced to 

another catchment area but could not be contacted, and 15 refused a follow up assessment.  A 

number initially agreed to follow-up and then did not attend (n=20), and 3 people did the 

follow-up but later withdrew consent.  A total of 219 were followed up at one year (70% of 

those eligible).  
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Table 10.3 Contact tracing Study II 

n Total 
(n=313) 

TAU 
(n=88) 

EI 
(n=225) 

Followed up face to face 176 37 139 
Over or under age limit  8 7 1 
    
Refused follow up (any) 15 0 15 
Uncontactable † 59 29 30 
Left the country 22 5 17 
Moved catchment (could not be contacted) 4 0 4 
RIP at time of contact tracing  4 2 2 
Prison at time of contact tracing 2 1 1 
Agreed but did not attend 20 7 13 
Did follow up but withdrew consent 3 0 3 
    

(Followed up medical records) † 43 43 0 
FEP: first episode psychosis; TAU: treatment as usual; early intervention; RIP: dead during the first year or by the 
time of contact tracing;  
† The TAU cohort were being traced up at up to 3 years as rather than at 1 year and the ethics approval for contact 
tracing differed between the two cohorts – the TAU cohort could be followed up in person with consent or by chart 
review if there was no contact, but the EI cohort had to give consent to follow up in person or by chart review. 
Some of those followed up by medical record in the TAU cohort could not be followed up face to face for the 
reasons described in the table above 
 

 

10.7.2  Study Population 

The study population consisted of two inception cohorts of people with a FEP who presented 

to the three catchment areas covered by the EI service or the two catchment areas covered by 

the TAU service between 2010 and 2012.  The follow-up period was at one year from 2011 on. 

A total of 313 people were assessed at baseline and diagnosed with a FEP between 2010 and 

2012 and 206 were included in Study II.  Table 10.4 shows the breakdown of that process. 

Table 10.4 Study II details 

 n (%) Total (n=313) TAU (n=88) EI (n=225) 

Assessed at baseline 313 88  225 

Assessed face to face at baseline 295 (94) 70 (80) 225 (100) 

Eligible for face to face follow-up 277 (89) 73 (83) 204 (91) 

Assessed face to face at one year 176 (79) 37 (51)  137 (67) 

Assessment  at one year (any) 219 (79) 80 (91) 139 (62) 

Included in Study II 206 (94) 80 (100) 126 (91) 

TAU: treatment as usual; EI: early intervention; n: number 
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100% of the EI cohort and 80% of the TAU cohort were assessed by clinical interview at 

baseline.  At one year people were excluded if their medical records could not be retrieved and 

their CSSRIs were incomplete or missing (6%), or attendance of private services only within the 

catchment and therefore not representative of CMH treatment (n=2).  The median face to face 

follow-up period was 13 months (IQR 13-15) in the EI cohort and 17 months (IQR 13-28) 

months in the TAU cohort.  There were no statistically significant differences between those 

followed-up at one year and not followed up at one year with the exception that the mean age 

at presentation was lower in those not followed up. The median age of presentation was not 

statistically significantly different (Table 10.5). 

Table 10.5 Baseline characteristics of those followed up and not followed up for Study II  

 (n=313)  
 

Followed up 
(219) 

Not followed up 
(94) 

Statistic 
χ2 

P value 

Categorical  
n (%) 

    

Gender 
Male  

 
124 (57) 

 
52 (55) 

 
 0.045 

 
0.901 

Never married 85 (39) 27 (29)  2.914 0.960 
Finished high school 
equivalent (n=296) 

147 (68) 59 (75)  1.319 
 

0.258 

Irish born 170 (78) 71 (76)  0.687 0.771 
Diagnosis 
SSD  

 
87 (40) 

 
41(44) 

 
 0.412 

 
0.533 

Admitted at 
baseline (n=300) 

 
108 (50.2) 

 
51(61.4) 

 
 3.025 

 
0.093 

     

Continuous  
Mean (SD) 
Median (IQR) 

   
t 
U 

 

Age at onset 
(n=296) 

33 (11) 
31 (17) 

30 (10) 
30 (17) 

-1.715 
7741 

0.088 
0.202 

Age at presentation  36 (12) 
32 (19) 

32 (11) 
32 (19) 

-2.414 
9859 

0.017 
0.554 

GAF at baseline  
(n=302) 

30  (9) 
30 (10) 

30 (11) 
30 (11) 

-0.025 
9269 

0.980 
0.467 

IQR: interquartile range; SD: standard deviation; SSD: schizophrenia spectrum diagnosis; GAF: Global Assessment of 

Functioning Scale; binary variables analysed with χ
2 

(Pearson’s chi square and Fisher’s exact test); continuous 

variables analysed with Independent t-test (F statistic) for parametric variables and the Mann Whitney U Test (U 

statistic) for nonparametric variables  

 

10.7.3  Sample description  

Table 10.6 shows the baseline characteristics for those included in Study II by treatment group.  

There were no statistically significant differences in baseline characteristics as regards gender, 

marital status, living independently at presentation, the proportion born in Ireland and the 

proportion with English as their first language.  The TAU cohort were younger at presentation 
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(29 years v 34 years, Z =-2.618, p=0.009).  The TAU cohort had a significantly higher proportion 

in employment at baseline (46% v 27%, χ2 8.041, df1, p=0.005).  The majority of the EI cohort 

lived in urban areas (98% v 39% χ2 89.86, df1, p<0.001).  The TAU cohort were living in areas 

with higher levels of deprivation and social fragmentation (decile 9 v. decile 4, z=5.573, 

p<0.001). 

Table 10.6 Baseline characteristics of the study sample  

Categorical 
variables n (%) 

Total 
(206) 

TAU 
(80) 

EI 
(126) 

Statistic 
 

p value 
 

Gender 
Male 

 
115 (56) 

 
48 (60) 

 
67 (53) 

 
0.920 

 
0.340 

Never married 127 (62) 52 (65) 75 (60) 0.620     0.430 
Living 
independently 

139 (67) 85 (67) 54 (67) 0.001     0.990  

Education 
Finished high 
school equivalent 

 
138 (68) 

 
49 (63) 

 
89 (71) 

 
1.340 

 
0.246 

Employed 71 (34) 37 (46) 34 (27) 8.041 0.005 
Urban  154 (75) 31 (39) 123 (98) 89.862 <0.001 
Under 44 at 
presentation 

175 (86) 71 (89) 104 (83) 1.476 0.224 

Irish born 156 (76) 60 (75) 96 (76) 0.038 0.846 
English 1st 
Language 

168 (82) 66 (83) 102 (81) 0.078 0.780 

Continuous 
variables  
Mean (SD) 
Median (IQR) 

     

Age at 
presentation 

 
32 (18) 

 
29 (16) 

 
34 (17) 

 
-2.618 

 
0.009 

GAF †  
30 (10) 

 
28 (9) 

 
31 (13) 

 
-2.623 

 
0.009 

Deprivation  
Index 

 
7   (7) 

 
9   (4) 

 
4   (8) 

 
5.573 

 
<0.001 

SF Index  
9   (3) 

 
8   (5) 

 
9   (2) 

 
-4.428 

 
<0.001 

Age at onset†  
31 (17) 

 
28 (15) 

 
33 (18) 

 
-1.631 

 
0.103 

DUI† (years)  
0    (1) 

 
0   (1) 

 
0   (2) 

 
-1.768 

     
 0.077   

TAU: treatment as usual; EI: early intervention; GAF: Global Assessment of Functioning scale; IQR: inter quartile 

range; SF: Social Fragmentation Index; DUI: duration of untreated illness;  

χ
2
 test used to analyse binary variables, Mann-Whitney U test was used to analyse non-normally distributed 

variables. Percentages rounded up; statistic and p value to three decimal places;  

† The TAU group had a different method of estimating the age of onset, DUI, and DUP.  The EI cohort used the 

Beiser with the relatives, and the TAU cohort used the Beiser with the participant or determined it from information 

in the medical records. The GAF was assigned by clinical vignette in the TAU cohort and by the SCID assessor in the 

EI cohort 
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10.8  Health service and resource use  

Health service and resource use are presented by inpatient and home-based treatment related 

services, community mental health related services, primary care and external health related 

services.  There are two tables for each section, the first show the proportion receiving each 

service, and the second the number of units used if that service was received. 

10.8.1  Inpatient and home based treatment 

The index presentation was defined as 42 days to allow the psychosis to stabilise.  The 

participant was considered to have been admitted at baseline if they were admitted during the 

index period.  At baseline, 60% of the EI cohort was admitted in comparison to 36% of the TAU 

cohort.  A majority of the TAU cohort were admitted to HBT at baseline (57%).  None of the EI 

cohort had home based treatment (HBT) at baseline, as the one area with a HBT team did not 

operate as a fully resourced HBT team.  Combining inpatient admission and HBT, the TAU 

cohort had a higher proportion admitted to either HBT or inpatient care at index presentation 

(89% v 60% at baseline, χ2=20.247, p<0.001).  There were no statistically significant differences 

in involuntary status at presentation or during the first year.  There were no statistically 

significant differences in the proportions requiring assisted admission teams at admission.  The 

proportion admitted to a residential hostel or for residential alcohol rehabilitation was very 

small and there were no statistically significant differences between the two groups.  Only 1 

person (from the EI cohort) received ECT during the one year period.  Almost 20% required 

admission to a medical hospital for mental health reasons (due to the effects of mental health 

medication, effects of a DSH or suicide attempt) during the first year.  There were no 

statistically significant differences between the two cohorts in the proportions admitted 

medically.  There were 4 individuals who were admitted to ICU, all from the TAU cohort 

(χ2=6.425, p<0.02). See Table 10.7 for details. 
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Table 10.7 Inpatient, home-based and residential treatment during the 1
st

 year 

Binary variables n (%) Total TAU (80) EI (126) Statistic p value 

Admitted (at baseline) † 104 (50) 29 (36) 75 (60) 10.600   0.001  
Inpatient route to care † 106 (51) 30 (38) 76 (60) 10.199   0.001 
HBT at baseline 45 (22) 45 (57)     0 (0) 91.960 <0.001 
Admission or HBT at baseline 146 (71) 71 (89) 75 (60) 20.247 <0.001 
Involuntary status at baseline 44 (41) 15 (38) 32 (40)   0.026   0.872 
Admitted mental health 
hospital  

123 (60) 39 (49) 84 (67)   6.529   0.011 

HBT  72 (35) 65 (81) 7 (6) 123.316  <0.001 
Involuntary status  48 (23) 15 (19) 33 (26)     1.516    0.218  
Admission or HBT (any) 156 (76) 73 (91) 83 (66)   17.140  <0.001 
Residential hostel  3 (1) 2 (3) 1 (1)    0.990     0.561 
Residential alcohol treatment 2 (1) 2 (3) 0 (0.0)    3.181     0.150 
Assisted admission team 13 (10) 6 (8) 7 (13)    1.023     0.312 
ECT    1 (0) 0 (0) 1  (1)    0.643     1 
Medical admission ‡  19 (19) 7 (7) 12 (12)    0.035     0.852 
ICU mental health ‡  4 (4) 4 (0) 0 (0)    6.425     0.022 
ECT: electroconvulsive therapy; EI: early intervention; HBT: home based treatment; ICU: intensive care unit; TAU: 
treatment as usual;  
† admitted at baseline means admitted within the first 42 days of presentation; Inpatient route means that the 
person first presentation was by admission.  Therefore a person may not have had the inpatient route but been 
admitted within the first 42 days, for example been admitted from HBT; ‡ Medical admission and or ICU treatment 
due to mental health 
Percentage rounded up; statistic and p value to 3 decimal places; χ

2
 test for categorical variables; Fisher’s exact test 

used where cell values less than 5 

Table 10.8 shows the number of inpatient, HBT or residential units received.  There were no 

statistically significant differences between the two cohorts in the number of mental health 

admissions (range 0 - 4).  There were statistically significant differences in the number of HBT 

admissions, as both catchments in the TAU cohort had HBT, and only one of the three EI 

cohorts had partial HBT.  The length of stay was the same in both cohorts at baseline (32 days 

v 26 days, z=0.875, p=0.381).  The median length of stay in the first year including all 

admissions was longer in the EI cohort (35 days v 21 days, z= -2.02, p=0.04).  Combining 

admission and HBT, the length of stay was 49 days in the TAU cohort and 35 days in the EI 

cohort, however this difference was not statistically significant. 
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Table 10.8 Hospital and home-based treatment units if units >1 

Continuous variables Total (206) TAU (80) EI (126) Statistic p value 

Median (IQR)      

Number of admissions  
(if any admission n=123) 

1 (1-1) 1 (1-1) 1 (1-2) -1.052 0.290 

Number of HBT admissions 0 (0-0) 1(0-1) 0 (0-0) 1.456 0.145 
Duration 1st admission  
(if admitted at index n=104) 

24 (38) 14 (40) 26 (36) -1.164 0.245 

Total duration of admissions 30 (51) 21 (32) 35 (62) -2.02 0.044 
Duration 1st HBT admission  
(if HBT at baseline n=46) 

34 (28) 34 (28) NA NA NA 

Duration all HBT (n=72) 35 (56) 36 (56) 22 (40) 1.54 0.120 
Duration index stay (admission 
and/or HBT (n=146) 

29 (36) 32 (37) 26 (36) 0.875 0.381 

Total duration of admission 
and /or HBT  

43 (61) 49  (54) 35 (67) -24.31 0.055 

Duration medical hospital LOS 5 (9) 10 (9) 4.5  (9) -0.122 0.903 
Duration ICU LOS 3 (3) 3 (3) 0  (0) NA NA 
EI: early intervention; ICU: intensive care unit; IQR: interquartile range; HBT: home based treatment; LOS: length of 
stay; NA: not applicable; TAU: treatment as usual 
Continuous variables analysed by nonparametric Mann Whitney U test.  Percentage rounded up; statistic and p 
value rounded to three decimal places 
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10.8.2  Community mental health service use 

The data on community mental health (CMH) service use are presented in Table 10.9.  There 

were no statistically significant differences between the two cohorts in the proportions seeing 

members of the multidisciplinary team (MDT), with the exception of OT (45% v 10%, χ2 34.459, 

p <0.001).  Just over 90% of the TAU cohort attended a clinic for assessment of their physical 

health (91% v 73%, χ2 10.205, p <0.001).  With regard to medication clinics, 17 people (8%) 

were on a depot (no statistically significant difference between the two groups) and 4 people 

were on Clozapine (2%), all from the EI cohort.  There were statistically significant differences 

between the two cohorts in receipt of day hospital, assertive outreach and rehabilitation 

services (due to differences in service configuration in the 5 catchment areas).  A significantly 

higher proportion of people from the TAU cohort attended A&E during the first year (9% v 2%, 

χ2 10.68, p <0.001).  

Table 10.9 Community mental health service use during the 1
st

 year 

Binary variables  
n (%) 

Total  
(206) 

TAU  
(80) 

EI  
(126) 

Statistic p value 

Psychiatry (any) in CMHT 202 (98) 78 (98) 124 (98) 0.214 0.640 
Consultant psychiatrist 150 (73) 54 (68) 96(76) 1.867 0.172 
CPN 101 (49) 60 (48) 41 (51) 0.258 0.611 
CMHT social worker 77 (37) 28 (35) 49 (39) 0.316 0.660 
CMHT psychologist 48 (23) 23 (29) 25(20) 2.173 0.140 
CMHT OT 48 (23) 36 (45) 12 (10) 34.459 <0.001 
Translator 9 (4) 7 (9) 2 (2) 6.009 0.029 
Bloods clinic 165 (80) 73 (91) 92 (73) 10.205 0.001  
Depot clinic 17 (8) 6 (9) 11 (9) 0.098 0.750    
Clozapine clinic 4 (2) 0 (0) 4 (3) 2.59  0.160 
Day hospital † 67 (33) 2 (3) 65 (52) 53.725 < 0.001 
Day centre 4 (2) 0 (0) 4 (3) 2.590 0.159 
Group therapy 
(WRAP/mindfulness) 

6 (3) 2 (3) 4 (3) 0.787 1.000 

Rehab assessment 5 (2) 5 (6) NA NA NA 
Assertive outreach 2 (1) 2(3) NA NA NA 
A&E 63 (31) 35 (44) 28(22) 10.68 0.001 
Liaison psychiatry 11(5) 9 (11) 2 (2) 9.036 0.004 
Addiction Liaison 3 (1) 3(4) 0 (0) 4.795 0.057 
A&E: accident and emergency department; CMHT: community mental health team; CPN: community psychiatric 
nurse; EI: early intervention; OT: occupational therapist; TAU: treatment as usual; WRAP: Wellness and Recovery 
Action Plan;  
† The day hospital in the TAU service functioned as a day centre rather than a day hospital 
χ

2
 test for categorical variables; Fisher’s exact test used where cell value less than 5; all Figures are rounded, except 

the statistic and the p value which are rounded to three decimal places. χ
2
 test for categorical variables 
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Table 10.10 shows the number of units of contact with community mental health treatment 

each cohort received.  The EI cohort had more psychiatry contacts in the outpatient setting (10 

v. 7 units, Z = -4.656, p <0.001).  There were no statistically significant differences in other MDT 

inputs between both cohorts with the exception of OT – the EI cohort received more OT input 

(5 v 2 units, Z = -2.394, p <0.02).  The TAU cohort spent longer in the day hospital; however, as 

mentioned above, the day hospital in the TAU areas operated more as a day centre than a day 

hospital.  The EI cohort received more depot units, and the TAU cohort had more physical 

health assessments - a median of 3 visits to the blood clinic in comparison to 2 in the EI cohort 

(Z =  -2.394, p <0.008). Figure 10.1 gives a visual representation of the difference in CMHT 

between the two cohorts. 

 

 
Figure 10.1 Community mental health units  
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Table 10.10 Community mental health service use if units >1 

Median (IQR) 
(n = number who received the service and 
for whom information available) 

Total  
(206) 

TAU 
(80) 

 

EI 
(126) 

 

Statistic p value 

CMH (n=204) 15 (14) 14 (10) 16 (16) -1.51 0.13 
Psychiatry (any) in CMHT (n=202) 8 (7) 7 (4) 10  (8) -4.656 <0.001 
Consultant psychiatrist  (n=150) 4 (5)  3 (4) 6 (6) -3.31 <0.001 
CPN (n=97) 3(5) 3(4) 3(6) 0.148 0.88 
CMHT Social worker (n=77) 2 (4) 2(3)  2(5)  -0.249 0.80 
CMHT Psychologist (n=49) 3(6) 2.5 (5) 3 (7) -0.401 0.69 
CMHT OT (n=45) 3(4)  2 (2) 5 (5) -2.394 0.02 
Bloods clinic (n=168) 2 (3)  3 (2) 2 (2) 2.656 0.008 
Depot clinic (n=17) 5 (12) 4 (3) 10 (10) -2.223 0.026 
Clozapine clinic (n=4 ) 16 (13)  16 (13)  0 NA NA 
Day hospital † (n=65) 23 (21) 90 (60) 23 (21)  2.186 0.028 
Day centre (n= 4) 26 (98) 0 (0) NA NA NA 
Group therapy (n= 6) 7 (2) 13  (10)  6 (3) 1.669 0.095 
Rehabilitation assessment (n=6) 1 (1) 1  (1) NA NA NA 
Assertive outreach (n=2) 153 (202) 153  (202) NA NA NA 
A&E (n= 63)  1 (0) 1 (0) 1 (0) 0.276 0.782 
Liaison psychiatry (n=11) 1  (1) 1  (1) 3 (4) -1.053 0.290 
Addiction liaison (n=3) 1 (1) 1 (1) 0 NA NA 
A&E: accident and emergency department; CMH: community mental health; CMHT: community mental health 
team; CPN: community psychiatric nurse; EI: Early intervention; IQR: interquartile range; OT: occupational therapist; 
TAU: treatment as usual; WRAP: Wellness and Recovery Action Plan;  
† The day hospital in the TAU service functioned as a day centre rather than a day hospital 
Mann Whitney U test for non-parametric continuous data and student t-test for parametric continuous data; all 
figures are rounded up, except the statistic and the p value which are rounded to three decimal places.  
 
 

10.8.3  Primary care and external health contacts 

Attendance at primary care was missing in 30% of the sample.  The data were not missing at 

random (by assessor at one year follow-up in a particular year).  Therefore, as described in 

Chapter 7, missing data were imputed using a combination of mean values for the most 

complete year (2012) and including information on holding a medical card or health insurance, 

the presence of any physical illness and employment status and national primary care visits to 

guide imputation.  Of the total sample, 68% attended their GP at least once in the year after 

diagnosis and the difference between the two cohorts was statistically insignificant.  The 

number of GP visits was missing for 32.5% of the total sample for the same reason as above, so 

the number of GP visits was imputed using the mean number of visits in each cohort prior to 

imputation of missing values.  The data were reanalysed following imputation and the 

difference between the two groups became statistically insignificant.  One or more external 

health services were used by 22% (n=41) of the sample (25% of the TAU cohort in comparison 

to 20% of the EI cohort).  This difference was not statistically significant (χ2 =0.763, p=0.382). 

These data are shown in Table 10.11. 
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Table 10.11 Primary care and external health resource use during the first year if units >1 

Binary variables  
n (%) 

Total  
(206) 

TAU  
(80) 

EI  
(206) 

Statistic p value 

(n = number who received the service and for whom information available) 

 

GP (n=176) 130 (74) 52 (88) 78 (67) 9.364 0.002 
GP (imputed) 141 (68) 57 (71) 84 (67) 0.476 0.490 
Public health nurse 12 (6) 9  (11) 3 (2) 7.016  0.012 
External psychiatrist 8  (4) 2  (3) 6 (5) 0.671  0.488 
External counselling 26 (13) 12  (15) 14 (11) 0.671  0.413 
Occupational health 10 (5) 4 (5) 6 (5) 0.006     1  
Alternative health 4 (2) 0 (0) 4(3) 2.590  0.159 
Asylum/refugee NGO 
service 

3 (1) 2 (3) 1 (1) 0.993  0.561 

Continuous (units if service received) 
median (IQR) 

    

GP visits (n= 126) 2 (2) 2(2) 2 (2) -0.447 0.655 
GP visits (Imputed) 
(n=139) 

2.5 (2) 2(0.5) 2 (2) -0.044 0.965 

Public health nurse 
units (n=11) 

6 (12) 10 (11) 4 (4) 1.078  0.281 

External psychiatrist 
(n=8) 

2.5 (2.5) 3.5 (1) 1.5 (2) 1.203  0.229 

External counselling 
(n=26) 

3 (3) 4 (2.5) 2 (1) 1.883  0.060 

Occupational health 
(n=10) 

2 (2) 1.5 (3) 2 (1) -0.671  0.502 

Alternative health 
(n=4) 

13 (24) 0 13 (24) NA NA 

Asylum/refugee NGO 
service (n=3) 

12 (24) 19 (14) 2 (0) 1.225  0.221 

TAU: treatment as usual, EI: early intervention; NGO: non-governmental organisation; GP: general practitioner; 
χ2 test for categorical variables; Mann Whitney U test for non-parametric continuous data; Fisher’s exact test used 
where cell value less than 5; all percentages rounded up; statistic and p value rounded to three decimal places 
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10.9  Outcome analysis 

10.9.1  Univariate outcome analysis 

Figure 10.2 shows the breakdown of overall clinical outcome by cohort.  

 
Continuous inpatient: one was a placement issue (homeless) and the other had a general medical condition which 
required continuous admission; HBT: Home based treatment; EI: early intervention; TAU: treatment as usual 
Figure 10.2 Outcomes by category at one year 

Table 10.12 shows details of the univariate statistical analysis of the total sample which 

showed that the EI cohort had statistically significantly fewer relapses requiring hospital 

admission or HBT (17% v 29%, χ 2 =4.253, p=0.039).  More of the TAU cohort had any relapse 

(defined as a relapse of symptoms treated by inpatient admission, HBT or day hospital 

management ) than the EI cohort (46% v 25%, χ 2 =9.552, p<0.002).  There were statistically 

significantly more participants within the EI cohort who had a single episode (49% v 40%, χ 2 

=10.441, p<0.005).  More participants from the EI cohort had continuous symptoms which did 

not remit during the year and were treated in the outpatient clinic only (25% v 13%, χ 2 =4.496, 

p<0.034).   

Secondary outcome measures included the proportion “not in education, employment or 

further education” (NEET) at one year, and the number of healthy days at home (HDAH).  

There were no statistically significant differences between the two groups on the secondary 

outcome measures on univariate analysis (see Table 10.12). 
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Table 10.12 Outcome at one year: univariate outcome analysis 

Categorical variables  
n (%) 

Total 
(206) 

TAU  
(80) 

EI 
(126) 

Statistic 
 

p value 

Relapse  
(inpatient admission or HBT) 

44 (21) 23 (29) 21 (17) 4.253 0.039 

Relapse (any) 69 (34) 37 (46) 32 (25) 9.552 0.002 
NEET at 1 year 118 (57) 74 (59) 44 (55) 0.278 0.598 
Paid employment at 1 year 74 (36) 34 (43)      40 (32) 2.684 0.101 
Continuous variables 
Median (IQR) 

     

HDAH † 312 (74) 305 (69) 316 (82) -1.712 0.087 
Total relapse (days) 
(n=44)   

42 (34) 37 (31) 47 (35) -1.681 0.093 

Inpatient relapse (days) 
(n=33) 

44 (33) 40 (33) 47 (35) -1.142 0.254 

Relapse HBT (days) (n=11) 33 (33) 33 (33) 0 NA NA 
EI: early intervention; HBT: home based treatment; HDAD: healthy days at home; NEET: not in education, 
employment or further training at one year;  
† Healthy days at home – 365 days minus the total days spent in hospital, at AE, days spend at Community mental 
health appointments, days at home visited by mental health team, at the day hospital or day centre; does not 
include blood clinic or medication clinics as these tend to occur on days with other appointments and would thus be 
double counted; does not include vocational rehabilitation 
Χ

2 
test for categorical variables; Student’s t-test for continuous normally distributed variables; Mann Whitney U test 

for non-parametric continuous variables; percentage rounded up, statistic and p-value rounded to 3 decimal spaces 

  

10.9.2  Primary outcome: univariate analysis 

The primary outcome measure for study II was relapse requiring inpatient admission or HBT.  

Relapse, coded as 1, was re-named ‘relapse avoided’ to facilitate analysis and re-coded by 

reversing the binary outcome variable  so that a positive outcome was coded as 1.  The 

intervention reduced the likelihood of relapse requiring inpatient admission or HBT by an OR 

of 2.02 (SE 0.69, log likelihood = -104.762, Z= 2.04, p=0.041, 95% CI = 1.03 to 3.96). 

10.9.3  Primary outcome: multivariate outcome analysis 

A binary logit model was used to adjust for socio-demographic and clinical characteristics.  The 

intervention reduced the likelihood of relapse requiring inpatient admission or HBT by an OR 

of 3.96 (SE 2.19, log likelihood -95.664, z=2.48, p=0.013, 95% CI=1.33 to 11.74).  Table 10.13 

shows the variables included in the model.  Treatment, meaning having received EI, was the 

only variable with a statistically significant impact on the likelihood of relapse requiring 

admission or HBT.  While being older, male and employed at baseline all increased the odds of 

avoiding a relapse requiring admission or HBT, none were statistically significant.  In 

comparison to the reference catchment area, attending the more rural catchment area 

services increased the odds of avoiding a relapse requiring admission or HBT.  In contrast, 

people with a SSD, ever having been married, use of any drugs during the year or the presence 
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of any depression during the year decreased the odds of avoiding a relapse requiring 

admission or HBT, but none to statistical significance.  

Table 10.13 Multivariate adjustment of the primary outcome measure relapse avoided 

(n=202) OR SE Z p value 95% CI 

Treatment (EI) 3.96 2.19 2.48 0.013 1.33 to 11.74 
Age at presentation 1.03 0.02 1.57 0.117 0.99 to 1.08 
Male 1.23 0.54 0.49 0.623 0.53 to 2.92 
Ever married 0.89 0.43 -0.25 0.805 0.34 to 2.31 
SSD 0.60 0.24 -1.30 0.193 0.28 to 1.29 
Use of drugs 0.57 0.23 -1.41 0.157 0.26 to 1.28 
Any depression 0.74 0.29 -0.86 0.388 0.35 to 1.59 
GAF score at baseline 1.01 0.03  0.47 0.642 0.96 to 1.06 
Employed at baseline  1.34 0.57  0.63 0.526 0.58 to 3.11 
Catchment† 
Elm Mount 
Newcastle 
Cav-Mon 

 
0.57 
1.51 
2.56 

 
0.31 
1.13 
1.36 

 
-1.04  
  0.55  
  1.77    

 
0.298     
0.584  
0.078          

 
0.19 to 1.65 
0.35 to 6.51  
0.90 to 7.27 

Constant 1.16 1.20   0.15 0.883 0.68 to 9.46 
GAF: Global Assessment of Functioning Scale; EI: early intervention; OR: odds ratio; SE: standard error; SSD: 
schizophrenia spectrum diagnosis; † with reference to CMS 
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10.10 Secondary outcome measures 

10.10.1 Education, employment and further training 

The secondary outcome measure NEET was re-coded in a similar manner to the primary 

outcome variable to give a positive being in “education, employment or further training” (EET) 

at one year to facilitate analysis.  The OR for being in EET at one year was 0.85 in the 

unadjusted analysis (n=206, SE= (0.25) LRχ 2=0.28, p=0.60 95% CI = 0.49 to 1.51).   

Controlling for socio-demogaraphic and clinical characteristics, the OR for being in EET at one 

year increased to 2.16 (SE 1.15); however the p value on the treatment coefficient was not 

statistically significant (z=1.43,p=0.152, 95% CI 0.75 to 6.16).  Employment status at baseline 

was statistically significantly associated with being in EET at one year (OR 6.75,SE=2.57, z=5.0, 

p=<0.001 95% CI = 3.18 to 14.23).  Of those who were in EET at one year, 29% of the EI cohort 

v 14% of the TAU cohort in EET at one year were newly in EET.  Of the total sample, 12% of the 

EI cohort v 6% of the TAU cohort were new to being in EET.  This was not statistically significant 

at the 0.05 level (χ2=2.7, p=0.125).  

10.10.2  Healthy days at home 

The univariate analysis showed that the EI cohort spent more HDAH than the TAU cohort 

(10.29 days (SE 10.04)).  The difference was small and not statistically significant (t=-1.025, 

p=0.31 df 204).  Controlling for socio-demographic and clinical characteristics, the EI cohort 

had 9 more HDAH days (SE 16.82).  The difference remained non statistically significant 

(t=0.53, p=0.5, 95% CI = -24.18 to 42.18).  Being married (25 more HDAH), being employed at 

presentation (27 more HDAH) and a higher GAF (1.5 more HDAH) at presentation all increased 

the proportion of HDAH at a 5% sigificance level.  Figure 10.3 shows a visual representation of 

the HDAH by cohort, with each colour block representing a proportion of days above 270 up to 

the full year. 
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Figure 10.3 Healthy days at home beyond 270 days 

10.11  Cost analysis 

10.11.1  Reference case: direct costs to the healthcare sector 

The reference case includes direct costs directly related to the FEP of each participant from the 

perspective of the healthcare system in the year after first presentation.  This includes 

psychiatric inpatient admissions, CMH treatment, primary care related to the FEP, and 

medications related to the FEP.  Medical inpatient admissions were included if related to the 

psychiatric episode (for example following a suicide or self-harm effect, or the sequelae of a 

psychiatric medication side effect).  One participant, included in the health service and 

univariate outcome analysis, was ultimately excluded from the cost and cost-effectiveness 

analysis as they transferred to the private sector midway through the first year.  There was no 

statistically significant difference in the cost analysis including or excluding that particpant’s 

data. 

Visual examination of the costs data showed the data were highly skewed, with a mass at zero 

and a heavy right tail (see Figure 10.4).  The unadjusted direct costs to the health care system 

are presented in Table 10.14, and the differences in mean costs are shown in Table 10.15. The 

SE of the mean and the 95% confidence intervals (CI) were bootstrapped to 1000 replications 

0 95

EI

TAU

Healthy days at home

Days beyond 270

HDAH LOS adm LOS HBT LOS med adm Rehab

AE Day Centre CMHT Day Hosp

HDAH: healthy days at home; LOS: length of stay admission or home based treatment or medical admission;  

Rehab: rehabilitation; AE: accident and emergency department; CMHT: community mental health; Day hosp: day hospital 
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to generate a measure of uncertainty.  As expected, inpatient treatment accounted for the 

largest proportion of costs to the healthcare system.  The average cost per person of inpatient 

care was larger in the EI cohort (€5,431 more expensive).  This was not statistically significant 

and there was a large degree of uncertainty around the estimate (bootstrapped 95% CI -€149 

to €11, 011).  When the cost of providing HBT was added to the inpatient treatment total, TAU 

was €1,622 more expensive.  Again, this was not statistically significant and there was a large 

degree of uncertainty around the estimate.  As expected, the cost of CMHT was significantly 

greater in the EI cohort.  The average cost per person of CMHT was €2,059 more expensive (t= 

-2.75, p=0.006, 95% CI €589 to €3,528).  The unadjusted total cost per person (including the 

cost of delivering EI) was €299 less expensive in the EI cohort (t=-0.09, p=0.931, 95% CI -€6, 

522 to €7,121).  This difference in mean cost was not statistically significant and there was a 

large degree of uncertainty around the unadjusted cost estimates as evidenced by the wide 

confidence intervals. 

 

Figure 10.4 Distribution of the total costs per person in the year after presentation 
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Table 10.14 Direct costs per person (unadjusted) 

Cost per person, €  
mean (SE) 

Total 
(205) 

TAU 
(79) 

EI 
(126) 

Inpatient care (any) 16,317 (1,563) 17,651 (2,461) 15,481 (2,025) 
MH inpatient  11,478 (1,416) 8,140 (2,249) 13,571 (1,803) 
MH inpatient and/or  HBT 15,701 (1,492) 16,698 (2,329) 15,075 (1,944) 
CMHT 4,027     (347) 2,761    (631) 4,820     (388) 
Primary care 145       (18) 148      (21) 143       (26) 
External health 105       (28) 163      (66) 68       (17) 
Mental health medication 1,653       (87) 1,719    (100) 1,611     (128) 
Investigations 1,161     (106) 1,571    (211) 905     (107) 
Intervention cost †  537       (38) 113      (10) 804       (48) 
    
Total cost per person  23,941 (1,716) 24,125 (2,770) 23,826 (2,196) 
CMHT: community mental health treatment; EI: early intervention; FEP: first episode psychosis; HBT: home based 
treatment; MH: mental health; SE: standard error; €: Euro 

† Intervention cost refers to the EI intervention in the EI cohort and the cost of the FEP assessment in the TAU 
cohort; costs and SE of means rounded up; statistic and p value rounded to three decimal places 
 
 
Table 10.15 Difference in direct (unadjusted) costs per person with 95% confidence intervals 

Total cost per person,  € 
mean (SE)† 

Difference in 
means 

Statistic 
 

p value 
 

‡ 95% CI 

Inpatient care (any)     - 2,170 (3,141) -0. 69  0.490    -3,986 to 8,325 
MH inpatient  5,431 (2,847) 1.91  0.056      -11,011 to  149 
MH inpatient and /or HBT -1,622 (2,998) -0.54  0.588      -4,254 to 7,499 
CMHT    2,059    (750) 2.75  0.006  -3,528 to   -589 
Primary care               -4      (33) -0.12  0.902                 -60 to 69 
External health -95      (69)               -1.39  0.165               -39 to 230 
Mental health medication              -107    (164) -0.65  0.513              -214 to 430 
Investigations -666    (235) -2.83  0.005            205 to 1,127 
Intervention cost †  691      (48) 14.28 <0.001            -786 to -596 
Total cost per person   -299 (3,480)   -0.09  0.931      -6,522 to  7,121 
HBT: home based treatment; CMHT: community mental health treatment; EI: early intervention; FEP: first episode 
psychosis; SE: standard error; €: Euro 

† Intervention cost refers to the EI intervention in the EI cohort and the cost of the FEP assessment in the TAU 

cohort;  
‡ Bootstrapped to 1000 replications; normal based 95% CI; costs and SE of means rounded up; statistic and p value 
rounded to three decimal places 

 

10.11.2  Adjusted direct costs 

The cost data were inspected to evaluate the model with the best fit prior to performing 

adjustment for covariates.  The residuals were not normally distributed and the Breusch-Pagan 

test showed that there was heteroskedasticity (χ2 66.29, p> 0.001).  As described in the 

methods section, the cost data was not transformed as this would lead to difficulties 

interpreting the cost results.  Initially, the total costs were adjusted for baseline socio-

demographic and clinical variables using OLS regression with robust SE.  The covariates 

entered into the model were treatment status, gender, marital status at baseline, age at 

presentation, employment status at baseline, catchment area characteristics (with the use of 
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catchment area dummy variables), the GAF score at baseline and diagnosis.  It was not possible 

to include any other clinical variables of interest in the model as there were differences in the 

methodology of ascertaining the baseline clinical data as described earlier.  This was 

particularly relevant to the age at onset of the psychosis, the DUP, the DUI and symptom 

severity at baseline.  A histogram of the adjusted cost residuals showed a more normal 

distribution; however there was a residual degree of right skew, showing evidence the data 

violated the OLS assumptions (Figure 10.5).  As there were no zero total costs per person a two 

part model was not required.  A GLM specification for the costs was evaluated as described in 

the methods section above. 

 

Figure 10.5 Distribution of the total cost residuals following OLS regression 

Figure 10.6 shows the sequence of identification of the correct family and link for the GLM 

model to adjust the cost data.  Visual inspection of the distribution of the data the AIC and the 

BIC were used to assess the goodness of fit (Figure 10.6 and Table 10.16).  The gamma family 

and log link had the best specification with the smallest AIC and BIC, and these were chosen 

for the model.  Finally the Park test was done to further test the model.  In this case the value 

of the estimated coefficient was 2.0784 which provided further support for the gamma 

distribution.  
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Figure 10.6 GLM distribution of the residuals  
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Table 10.16 GLM model specification  

Distribution Link Treatment effect 
exp (b) 

P value Robust 
SE 

AIC BIC 

Gamma Log 0.975 0.879 0.165 4560.306 4600.241 
Gamma  Identity                   0 0.553     0  4566.729 4606.663 
Gaussian  Log 0.977 0.955 0.401 4718.438 4758.372 
Gaussian Identity 1.67e 0.101 9.13e 4740.145 4780.079 
SE: standard error; AIC: Akaike information criterion for goodness of fit; BIC: Bayesian information criterion for 
goodness of fit; rounded to 3 decimal places 

 

The adjusted total costs per person (log likelihood = -2,252 (df12)) and the exponentiated 

coefficients on each of the covariates are shown in Table 10.17.  In this model higher costs 

were predicted by having a SSD (not statistically significant) and being from a socially 

fragmented area (statistically significant at the p<0.05 level).  Lower total costs were predicted 

by being in employment at baseline, being married now or ever at baseline and by coming 

from one of the EI catchment areas (Newcastle), all statistically significant at the p<0.05 level.  

Higher levels of functioning as measured by the GAF score at presentation were statistically 

significant at the p<0.001 level.  The overall effect of the treatment was to lower costs; 

however, in this model the effect size was small and not statistically significant.  
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Table 10.17 Total costs per person: adjusted for baseline covariates 

Total cost per person, € exp (b) SE Statistic 95% CI 

Binary     

Treatment (EI)   0.985 0.185 -0.08 0.681 to 1.423 

Employed at baseline   0.744 0.100  -2.19* 0.571 to 0.969 

Male gender   0.880 0.113 -1.00 0.684 to 1.131 

Ever married   0.691 0.109   -2.34* 0.507 to 0.942 

Diagnosis (SSD)   1.246 0.157     1.74 0.973 to 1.596 

Catchment area 
characteristics †    

 

Elm mount   1.008        0.185 0.04 0.704 to 1.445 

Newcastle   0.637 0.130  -2.21* 0.428 to 0.950 

Cavan   0.910 0.175    -0.49 0.625 to 1.356 

Monaghan 1 (omitted) 
 

 

Continuous      

Age at baseline  1.006 0.006  1.10 0.995 to 1.022 

SF Decile  1.039 0.026   1.48* 0.988 to 1.091 

GAF score at baseline  0.973 0.008  -3.54** 0.958 to 0.988 

Constant 39,032     15,733 26.23** 17,714 to  86,004 

EI: early intervention; SE: standard error; GAF: GAF score; SSD: schizophrenia spectrum disorder; SF: Social 
Fragmentation Index; CI: confidence interval; † reference area CMS  
Figures rounded to 3 decimal places; * p<0.05 ** p<0.001 
 

 

10.12  Study IIa: reference case results using standard CEA 

The reference case is the implementation of EI to people with any FEP age 18 - 65 from the 

perspective of the health payer.  For illustrative purposes, the ICER is presented before 

presenting the NB statistic.  The ICER is the ratio of the difference in incremental costs to the 

difference in the incremental effects.  The difference in mean costs and effects with 

bootstrapped SE of the mean and a bootstrapped 95% CI are presented in Table 10.18.  The 

unadjusted difference in costs was €299 in favour of EI.  The SE of the mean and 95% CI were 

large.  The unadjusted difference in effects (the difference in proportion of relapses requiring 
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admission or HBT) was 0.112 in favour of EI.  The SE and 95% CI were smaller.  The unadjusted 

ICER was -€2,270.  Plotting the point estimate of the ICER on the cost-effectiveness (CE) plane 

indicates the intervention was dominant.  The distribution of the bootstrapped estimates of 

the costs and effects showed that there was a large degree of uncertainty (Figure 10.7).  

Adjusting the costs for socio-demographic and clinical variables showed that the adjusted ICER 

was -€2,299.  The intervention dominated when the point estimate was plotted on the CE 

plane.  However, the distribution of the 95% CI was wide and there was a large degree of 

uncertainty. 

 
Figure 10.7 Cost-effectiveness plane (reference case) 

 
Table 10.18 ICER (reference case): relapse requiring admission or HBT  

Relapse Δ Cost € Δ Effect Δ Cost € Δ Effect 
avoided Unadjusted Adjusted 

Difference in 
mean (SE)  †  

-299 (3,480) 0.112 (0.061) 
 

-612 (5,761) 0.266 (0.103)      

 
95% CI † 
 

 
-7,129 to 6,531 

 
- 0.009 to -0.232 

 

 
-10,693 to 11,918 

 
0.064 to 0.469 

 ICER €-2,670  €-2,299  
Δ difference; ICER: incremental cost -effectiveness ratio; SE: standard error of the mean; €: Euro; CI: confidence 

interval; costs rounded up, all other figures rounded to 3 decimal places 

† Bootstrapped to 1000 replications (normal based) 

 

 

10.13  Study IIa: reference case results using net benefit 

analysis 

The incremental net benefit (INB) of imlementing EI was generated for a varying range of 

values of lambda (λ), each representing the value attached to avoiding relapse requiring 

inpatient admission or HBT. 
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The distribution of the bootstrapped coefficients is shown in Figure 10.8 and follows a normal 

distribution.  The probability that EI was cost-effective was generated by calculating the 

proportion of bootstrapped coefficients of the treatment variable greater than zero. Table 

10.19 shows the incremental NB, SE of the mean and 95% CI. 

 

 

Figure 10.8 Distribution of the net benefit statistic  

The INB was €299 when society placed no value on avoiding a relapse requiring admission or 

HBT.  The SE of the mean was €3,430 and the 95% CI was wide indicating a large degree of 

uncertainty.  The difference in INB was not statistically signifcant.  At a zero value for λ, the 

probability that EI is cost-effective was 0.53.  As λ increased, representing the increased value 

that society placed on avoiding a relapse requiring admisssion or HBT, the INB for EI compared 

to TAU increased, and the probability that EI was cost-effective also increased.  At a λ value of 

€10,000 for avoiding a relapse requiring admission or HBT, the NB to the health payer was 

€1,417 (SE €3,728).  The probability that EI is cost-effective was 0.646.  

 

The model was adjusted for covariates including age at presentation, gender, marital status, 

employment status at baseline, diagnosis, GAF score at presentation, the use of drugs, the 

presence of depression, catchment area charactistics and social fragmentation decile.  

Implementing EI  resulted in a loss to the health payer when the value of λ was €0.  The 

probability that EI is cost-effective was 0.56.  Implementing EI results in a loss to the health 

payer until society was willing to pay at least €5,000 to avoid a relapse requiring admission or 

HBT.  At a WTP of €10,000 the INB to society was €1,773 (SE €6,263) and the probability that EI 

is cost-effective was 0.613. 
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10.13.1  The cost-effectiveness accepatibility curve 

Figure 10.9 graphically represents the probability that EI is cost-effective for varying values of 

λ.  When the graphs were superimposed it was evident that the adjusted CEAC slopes rose 

more steeply, and the probability that EI is cost-effective was higher for each value of 

willingness to pay.  Eaxmining  both curves at an 80% probability that EI is cost-effective, the λ 

value attached to avoiding a relapse requiring admission or HBT was €30,000 in the unadjusted 

model, and €22,000 in the adjusted model. 

 

   

              

    Figure 10.9 CEAC:  reference case 
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Table 10.19 Incremental NB: direct costs reference case  

 
CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 
set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places 

λ 

NB € TAU (79) 

mean (SE)  
NB € EI (126) 

mean (SE)  
Δ INB € All (205) 

mean (SE) †  

95% CI † p value Probability CE Δ INB € All (201) 

mean (SE) †  

95% CI † p value 
 

Probability CE 

Unadjusted Adjusted †† 

€0 -24,125 (2,770) -23,826 (2,196) 299 (3,430) -6,531 to 7,129 0.933 0.534 -855 (5750) -12,138 to 10,428  0.880 0.560 

€100 -24,053 (2,772) -23,743 (2,198) 310 (3,482) -6,523 to 7,144 0.930 0.535 -829 (5754)  -12,120 to 10,463 0.884 0.558 

€500 -23,765 (2,777) -23,409 (2,203) 355 (3,491) -6,495 to 7,205 0.920 0.540 -724 (5,772) -12,051 to 10,603  0.899 0.551 

€750 -23,584 (2,781) -23,201 (2,207) 383 (3,496) -6,477 to 7,243 0.914 0.543 -658 (5,783) -12,007 to 10,691  0.908 0.546 

€1,000 -23,404 (2,784) -22,993 (2,210) 411 (3,501) -6,459 to 7,281 0.908 0.546 -592 (5,795)  -11,964 to 10,779 0.918 0.541 

€5,000 -20,518 (2,847) -19,659 (2,270) 858 (3,593) -6193 to 7,909 0.814 0.593 459 (5,990) -11,295 to 12,214 0.938 0.531 

€10,000 -16,910 (2,944) -15,493 (2,354) 1,417 (3,728) -5,898 to 8,733 0.707 0.647 1,773 (6,263) -10,518 to 14,064  0.775 0.613 

€15,000 -13,303 (3,058) -11,326 (2,446) 1,976 (3,882) -5,641 to 9,594 0.614 0.693 3,087 (6,566) -9,797 to 15,972 0.635 0.683 

€20,000 -9,695 (3,189)   -7,159 (2,545) 2,536 (4,053) -5,419 to 10,490 0.535 0.733 4,402 (6,894) -9,126 to 17,929 0.519 0.741 

€30,000 -2,480 (3,491) 1, 174 (2,764)   3,654 (4,441) -5,060 to 12,368 0.413 0.794 7,030 (7,611) -7,906 to 21,966 0.352 0.824 

€50,000 11,951 (4,216) 17,841 (3,260) 5,890 (5,343) -4,596 to 16,375 0.270 0.865 12,287 (9,225) -5,817 to 30,390 0.182 0.909 

€75,000 29,989 (5,259) 38,674 (3,951) 8,685 (6,620) -4,305 to 21,676 0.188 0.906 18,857 (11,445)  -3,602 to 41,317 0.100 0.950 

€100,000 48,027 (6,384) 59,507 (4,689) 11,481 (7,987) -4,193 to 27,155 0.149 0.926 25,428 (13,7890) -1,630 to 52,487 0.066 0.967 
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10.13.2  Net benefit statistic and the evaluation of uncertainty 

The NB statistic for each value of λ, or potential willingness to pay, was plotted graphically to 

demonstrate the change in INB for a given value of λ and to visually demonstrate the degree of 

uncertainty around the joint measures of cost and effect. Figure 10.10 shows the unadjusted 

INB and 95% CI.  The slope of the INB is gradual and the lower bound of the 95%CI is below the 

X axis for any given value of λ indicating that the NB statistic is not statistically significant in 

this unadjusted model.  Figure 10.11 shows the NB statistic following adjustment for 

covariates.  The Y-intercept in the adjusted model is negative, indicating that the INB estimate 

is less than zero. The 95% CI are wider and the lower confidence bound is still below the X-axis 

for any given value of λ.  

 

 

Figure 10.10 Incremental NB (unadjusted):  health care system perspective  

 

Figure 10.11 Incremental NB (adjusted): the health care system perspective 
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10.14  Study IIa sensitivity analyses 

The assumptions in the model used to generate the NB statistic were varied to test the 

robustness of the results.  The model was adjusted to include inpatient admission at baseline 

as a proxy covariate for a high cost pathway to care and adjust for baseline costs.  The model 

was then tested by varying the proportion of relapse requiring admission or HBT in the EI 

group to the aspiration rate as documented in the IRIS guidelines for EI services in the UK. 

Controlling for baseline costs increased the INB to €6,891 (SE €5,353) at a λ value of €0.  The 

INB was always positive if EI was implemented.  The lower bound of the 95% CI crossed the x-

axis at €15,000.  The INB was €11,773 at the λ value of €15,000.  Table 10.20 shows the values 

for the INB estimate and the measure of uncertainty.  Figure 10.12 shows the same 

information graphically.  The probability that EI is cost-effective when controlling for baseline 

costs was 0.90 at a λ value of €0.  The probability tended to 1 as the value of λ rose to infinity.  

A visual demonstration of the CEAC shows the increased probability that EI is cost-effective for 

any given value of λ (Figure 10.13). 

  

Figure 10.12 Estimate of the INB to the health payer adjusting for baseline costs 

 

 

Figure 10.13 CEAC for probability that EI is cost-effective  
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Table 10.20  Incremental NB adjusting for baseline costs 

λ 
Δ INB € All  (201) 

mean (SE) †  

95% CI † p value Probability CE Δ INB € All  (201) 

mean (SE) † 

95% CI † p value 

 

Probability CE 

 Adjusted for covariates †† Including adjustment for baseline costs 

€0 299 (3,536) -6,531 to 7,129 0.933 0.534 6,891 (5,353) -3612 to 17,395 0.200 0.900 

€100 310 (3,482) -6,523 to 7,144 0.930 0.535 6,924 (5,356) -3,587 to 17,434 0.198 0.901 

€500 355 (3,491) -6,495 to 7,205 0.920 0.540 7,054 (5,370) -3,485 to 17,592 0.191 0.905 

€750 383 (3,496) -6,477 to 7,243 0.914 0.543 7,135 (5,379) -3,420 to 17,691 0.187 0.907 

€1,000 411 (3,501) -6,459 to 7,281 0.908 0.546 7,217 (5,388) -3,357 to 17,790 0.182 0.909 

€5,000 858 (3,593) -6193 to 7,909 0.814 0.593 8,519 (5,546) -2,365 to 19,402 0.126 0.937 

€10,000 1,417 (3,728) -5,898 to 8,733 0.707 0.647 10,146 (5,778) -1,193 to 21,484 0.081 0.960 

€15,000 1,976 (3,882) -5,641 to 9,594 0.614 0.693 11,773 (6,043) -86 to 23,632 0.053 0.974 

€20,000 2,536 (4,053) -5,419 to 1,490 0.535 0.733 13,400 (6,338) 963 to 25,837  0.036 0.982 

€30,000   3,654 (4,441) -5,060 to 2,368 0.413 0.794 16,654 (7,000) 2,918 to 30,390 0.018 0.991 

€50,000 5,890 (5,343) -4,596 to 6,375 0.270 0.865 23,163 (8,532) 6,421 to 39,905 0.007 0.997 

€75,000 8,685 (6,619) -4,305 to 21,676 0.188 0.906 31,299 (10,680) 10,342 to 52,256 0.004 0.998 

€100,000 11,481 (7,987) -4,193 to 27,155 0.149 0.926 39,435 (12,966) 13,992 to 64,877 0.003 0.999 

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 
set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places 
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A sensitivity analysis was conducted to test whether the INB was sensitive to the proportion of 

relapses avoided.  The IRIS guidelines recommend that EI services aim to reduce the 

proportion of relapses to 25%.  Varying the proportion of relapses requiring admission or NBT 

to 25% resulted in an INB of €12,388 for a lambda value of €0 (Figure 10.14).  The probability 

that EI is cost-effective rose to 0.97 even when society was unwilling to pay anything to avoid a 

relapse.   

 

Figure 10.14 INB statistic: sensitivity analysis varying the relapse rate 
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10.15  Identification of subgroups  

To evaluate whether limiting EI to specific populations was cost-effective and resulted in any 

difference to the INB from the perspective of the health sector, a number of subgroups were 

identified.  The subgroups were identified a priori as many EI services have criteria for 

treatment based on age and diagnosis.  The first subgroup analysis involved limiting the 

delivery of EI to people with SSD, and the second to those aged 35 and under (U35).  A third 

analysis was carried out excluding those with organic psychosis (secondary to a GMC).  

10.15.1  EI in the population with a functional psychosis (SSD) 

There were 120 (59%) people who presented to the catchment area service services with a 

diagnosis of SSD diagnosis at baseline or one year during the period of the study. This was 55% 

of the TAU cohort and 61% of the EI cohort.  There was no statistically significant difference in 

the proportion with SSD between the two groups (χ2 =0.754, p= 0.385).  As with the total TAU 

cohort, the TAU SSD cohort had more young people, were younger at presentation, and were 

living in more deprived and socially fragmented areas (Table 10.21).  The population 

presenting to the EI service had higher GAF scores at baseline (t = -2.774, p= 0.006). 

Table 10.21 Socio-demographic and clinical variables for the SSD sub-group at baseline 

Categorical n (%) All    
(120) 

TAU 
(43) 

EI 
(77) 

Statistic 
|Z|χ 

Probability 
Prob > |z| 

Male 77 (64) 32 (74) 45 (58) 3.063 0.080 
Ever married 37 (31) 10 (23) 27 (35) 1.804 0.179 
U25 at presentation 36 (30) 20 (45) 16 (21) 8.700 0.003 
Living with parents  
at baseline 

45 (38) 17 (40) 28(36) 4.294 0.508 

Finished high school 
equivalent 

78 (64) 25 (58) 53(69) 1.386 0.239 

Paid work at baseline 34 (29) 16 (37) 19 (25) 2.098 0.147 

Continuous  
Median (IQR) 

     

Age at presentation 31 (24-43) 27 (22-35) 32 (26-44) -2.270 0.023 
GAF at baseline 29 (8) 26 (7) 30 (8) -2.957 0.003 
Deprivation Index 6 (2-9) 9 (6-10) 4 (1-9) 4.041 <0.001 
SF Index 9 (7-10) 9 (5-9) 9 (8-10) -3.204 0.001 
GAF at one year  59 (45-70) 50 (40-73) 62 (48-70) -1.086 0.279 
EI: early intervention; GAF: Global Assessment of Functioning Scale; IQR: interquartile range; SF Index: Social 
Fragmentation Index; SSD: schizophrenia spectrum disorder; TAU: treatment as usual; U25: under 25 years old;  
number and % rounded up; statistic and P value rounded to 3 decimal places 
Χ

2
 test for categorical variables, Student’s t-test for parametrically distributed continuous variables and Mann 

Whitney U test for non-parametrically distributed variables 
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Examination of the unadjusted costs and effects showed that limiting EI to the SSD subgroup 

resulted in a saving of €6,562 to the health care sector (p=0.1851, t=1.3330, df 118).  There 

were 0.18 less relapses requiring admission or HBT in this population (p= 0.0254, t= -2.2645, df 

118).  Bootstrapping the cost and effect data to generate a measure of uncertainty and spread 

showed the typical non-statistically significant difference in costs with a wide 95% CI for cost 

data, and a statistically significant difference in effects with a narrower 95% CI.  The 

unadjusted ICER was large, negative and the intervention dominated (Table 10.22). 

Table 10.22 ICER for SSD: relapse avoided 

mean (SE)  
(120) 

TAU  
(43) 

EI  
(77) 

Difference † 95% CI (N) † 

Cost € 31,734 (4,706) 25,171 (2,578) -6,562 (5,268) -3,762 to 16, 887 
Effect 0.65 (0.073) 0.83   (0.04) 0.18   (0.08) -0.344 to -0.016 
ICER   -36,456  
† Bootstrapped to 1000 replications; CI: confidence interval; ICER: incremental cost-effectiveness ratio; EI: early 

intervention; N: normal-based; SE: standard error; TAU: treatment as usual; €: Euro  

 

Reframing the cost-effectiveness equation to examine the INB to the health sector in the SSD 

subgroup showed that, in the unadjusted analysis, limiting delivery of EI to those with a SSD 

diagnosis resulted in an INB to the health sector of €6,562 (SE €4,923, 95% CI -€3,774 to 

€16,899) at a λ value of €0.  Adjusting for socio-demographic and clinical characteristics 

resulted in an INB to the health sector of €5,836 (SE €8,235, 95% CI -€10,496 to €22,167) at a λ 

value of €0.  The INB estimate increased as the value attached to avoiding a relapse requiring 

admission or HBT increased.  Plotting the CEAC for the unadjusted model showed that the 

probability that EI is cost-effective for varying values of λ was over 80%, even when society 

placed no value on avoiding a relapse requiring inpatient admission or HBT (Figure 10.15).  The 

probability that EI is cost-effective was 76% in the adjusted model at a λ value of €0, rising to 

an 80% probability when society places a value of €5,000 on avoiding a relapse requiring 

admission or HBT.  Table 10.23 shows the INB estimates with measures of uncertainty, for a 

range of values of λ in the SSD subgroup.  The SE of the mean are large and the 95% CI are 

wide.  
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Figure 10.15 CEAC: SSD subgroup 

Plotting the INB and confidence estimates (Figure 10.16) showed that there was an INB to 

implementing EI for all scenarios in the SSD subgroup.  However, the lower bound of the 95% 

CI was below the X-axis in both models.  Therefore, while the estimate of the INB in the 

adjusted model was larger than the unadjusted model, the INB was not statistically significant 

until the value that society places on avoiding a relapse requiring admission or HBT was over 

€30,000 (unadjusted), and €100,000 (adjusted model).  

 

Figure 10.16 Incremental NB: SSD subgroup 
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Table 10.23 Incremental NB: SSD subgroup analysis  

 

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; set seed was 
the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places 

λ 

NB € TAU (43) 

mean (SE) 

NB € EI  (77) 

mean (SE) 

Δ INB € All  (120) 

mean (SE) † 

95% CI † p value Probability CE Δ INB € All (117)  

mean (SE) † 

95% CI † p value 

 

Probability CE 

Unadjusted Adjusted 

€0 -31,734 (4,706) -25,171 (2,578) 6,562 (4,923) -3,774 to 16,899 0.223 0.889 5,836 (8,235) -10,496 to 22,167 0.480 0.760 

€100 -31,669 (4,708) -25,088 (2,580) 6,580 (4,926) -3,761 to 16,922 0.222 0.889 5,867 (8,243) -10,478 to 22,213 0.478 0.761 

€500 -31,408 (4,714) -24,756 (2,588) 6,652 (4,936) -3,708 to 17,013 0.218 0.891 5,995 (8,271) -10,408 to 22,398 0.470 0.765 

€750 -31,246 (4,718) -24,548 (2,593) 6,697 (4,943) -3,675 to 17,070 0.215 0.893 6,074 (8,289) -10,265 to 22,513 0.465 0.768 

€1,000 -31,083 (4,722) -24,340 (2,598) 6,742 (4,950)  -3,643 to 17,127 0.212 0.894 6,154 (8,308) -10,323 to 22,630 0.461 0.770 

€5,000 -28,478 (4,796) -21,016 (2,682) 7,462 (5,069) -3,138 to 18,063 0.176 0.912 7,429 (8,618) -9,663 to 24,520 0.391 0.805 

€10,000 -25,222 (4,912) -16,858 (2,799) 8,362 (5,241) -2,558 to 19,283 0.141 0.930 9,022 (9,045) -8,914 to 26,957 0.321 0.840 

€15,000 -21,966 (5,052) -12,704 (2,926) 9,263 (5,436)  -2,029 to 20,554  0.115 0.943 10,615 (9,507) -8,238 to 29,468 0.267 0.867 

€20,000 -18,711 (5,215) -8,548 (3,064) 10,163 (5,653) -1,545 to 21,871 0.095 0.953 12,208 (10,001) -7,626 to 32,042 0.225 0.888 

€30,000 -12,199 (5,598) -236 (3,363) 11,963 (6,141)  -699 to 24,624 0.069 0.966 15,394 (11,068) -6,554 to 37,343 0.167 0.917 

€50,000 824 (6,548) 16,387 (4,033) 15,563 (7,281)  628 to 30,497  0.045 0.978 21,767 (13,423) -4,852 to 48,385 0.108 0.946 

€75,000 17,103 (7,961) 37,166 (4,953) 20,063 (8,902) 1,844 to  38,281 0.034 0.983 29,732 (16,618) -3,221 to 62,686 0.076 0.962 

€100,000 33,382 (9,520) 57,945 (5,925) 24,563 (10,648) 2,777 to 46,349 0.035 0.985 37,698 (19,965) -1,895 to 72,791 0.062 0.969 
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10.15.2  EI in the youth population (35 and under) 

There were a total of 128 people (62%) aged 35 and under (U35) at presentation with FEP who 

were followed up at one year, 71% of the TAU cohort and 56% of the EI cohort.  This 

proportion was significantly different between the two groups at the 5% level (χ2 4.618, p 

0.032).  Table 10.24 shows the socio-demographic and clinical characteristics of the U35 

sample.  The two cohorts were similar in all respects with the exception that more of the TAU 

cohort lived in deprived EDs (median DI decile 9 v 5, Z=4.186, p<0.001) and socially fragmented 

EDs (median SF index decile 8 v 9, Z=-2.868, p<0.004).  

Table 10.24 Under 35 cohort at baseline 

Categorical n (%) 
 

All  
(128) 

TAU  
(57) 

EI  
(71) 

Statistic P value 

Male 79 (62) 36 (63) 43 (61) 0.090 0.764 
Ever married 29 (23) 12 (21) 17 (24) 0.151    0.698 
SSD 75 (59) 33 (58)  42 (59) 0.021 0.886 
Living with parents  57 (45) 26 (46) 31 (44) 4.874 0.432 
Education: completed 

high school equivalent 
92 (72) 40 (71) 52 (73) 0.051 0.821 

Paid work 46 (36) 24 (42) 22 (31) 1.698 0.193 

Continuous 
Median (IQR) 

     

Age at presentation 37  (9) 24  (9)       28  (8) -1.811 0.070 
GAF at baseline 30  (9) 25 (10) 30  (10) -1.802 0.072 
Deprivation Index 7  (6) 9   (4) 5  (8) 4.186     <0.001 
SF Index 9  (3) 8  (4) 9  (3) -2.868 0.004 
EI: early intervention; IQR: interquartile range; SSD: schizophrenia spectrum disorder; GAF: Global Assessment of 
Functioning Score; SF Index: Social Fragmentation Index; TAU: treatment as usual; number and % rounded up; 
statistic and p value rounded to 3 decimal places 
Χ

2
 test for categorical variables, Student’s t-test for parametrically distributed continuous variables and Mann 

Whitney U test for non-parametrically distributed variables. 

 

In comparison to the remainder of the sample, the 128 people in the U35 group were more 

likely to be male (62% v 46%, χ 2 =25.191, p<0.03), more likely to be living with parents (45% v 

14%, χ 2 =38.714, p<0.001), less likely to be married (23% v 64%, χ 2 =35.214, p<0.001), and less 

likely to be a parent (31% v 62%, χ 2 =18.17, p<0.001) (see Table 10.25). There were no 

statistically significant differences in employment status at baseline, GAF score at baseline, SSD 

diagnosis at baseline, urban-rural status, deprivation and SF index deciles, or completing high 

school equivalent education.  
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Table 10.25 Clinical and socio-demographic characteristics of U35 in comparison to the older cohort 

Categorical  
n (%) 

All  
(206) 

Under 35s 
(128) 

36 and over 
(78) 

Statistic P value 

Male 115 (56) 79 (62) 36 (46) 4.761 0.029 
Ever married 79 (38) 29 (23) 50 (64) 35.214     <0.001 
Diagnosis 
SSD 

 
82 (40) 

 
49 (38) 

 
33 (42) 

 
0.328 

 
0.567 

Living with parents  68 (33) 57 (45) 11 (14) 38.717     <0.001 
Education: completed 

high school equivalent 
138 (68) 92 (72) 46 (60) 3.533 0.060  

Paid work 73 (35) 46 (36) 27 (35) 0.037 0.847 
Parent 88 (43)       40 (31) 48 (62) 18.170     <0.001 
Continuous 
Median (IQR) 

     

Age at presentation 32 (18) 27 (9)       45 (13) 12.036     <0.001 
GAF at baseline 30 (10) 30 (9) 30 (14) 1.577 0.115 
Deprivation Index 7 (7) 7 (6) 6 (8) -1.433 0.152 
SF Index 9  (3) 9 (3) 9 (4) 0.416 0.678 
EI: early intervention; IQR: interquartile range; SSD: schizophrenia spectrum disorder; GAF: Global Assessment of 
Functioning Scale; SF Index: Social Fragmentation Index; TAU: treatment as usual; number and % rounded up; 
statistic and p value rounded to 3 decimal places 
Χ

2
 test for categorical variables, Student’s t-test for parametrically distributed continuous variables and Mann 

Whitney U test for non-parametrically distributed variables 

 

Restricting EI to the U35 cohort (age 18-35) showed that EI was €1,386 more expensive per 

person than TAU (p = 0.7212, t = -0.3577 df = 126).  In comparison to the total sample where 

21% had a relapse requiring admission or HBT, 25% of the total U35 sample had a relapse 

requiring admission or HBT (30% TAU sample and 21% EI sample).  In contrast to the total 

sample, the difference between the two groups was no longer significant (χ 2 =1.28, p=0.259, 

df 126).  The unadjusted ICER rose to €15,931 per relapse requiring admission or HBT avoided. 

The intervention was more costly and more effective (Table 10.26).  When plotted on the CE 

plane (Figure 10.17), it is evident that it is difficult to recommend whether to implement EI or 

not, as unlike with a QALY, the threshold value where society is willing to pay to avoid a 

relapse requiring admission or HBT is unknown. 
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Table 10.26 ICER: U35 at age of presentation 

Mean (SE) TAU (57) EI (71) Difference † 95% CI Normal based † 

Cost € 23,796 (2,810) 25,182 (2,639) 1,386  (3,657) -5,790 to 8,562 
Effect 0.702 (0.061) 0.789 (0.049) 0.087 (0.078) -0.069 to 0.243 
ICER   15,931   
† Bootstrapped to 1000 replications; SE: standard error 

 

Figure 10.17 Cost-effectiveness plane: the U35 subgroup 

Reframing the cost-effectiveness analysis using the NB approach shows that limiting EI to the 

youth sub-group in a setting with no transitional model of care results in a loss to the health 

payer if EI is implemented when the value of λ is equal to €0.  Once the value of λ attached to 

avoiding a relapse requiring admission or HBT rises above €15,000 in the unadjusted analysis 

and €5,000 in the adjusted analysis there is an INB to implementing EI.  Table 10.27 shows the 

INB to society with SE of the mean and 95% CI.  Figure 10.18 shows the same information in 

graphic form.  The 95% CI are wide, and the INB estimate is not statistically significant in the 

adjusted model for any value of λ. The probability that EI is cost-effective in this subgroup was 

0.64 in the unadjusted model and 0.54 in the adjusted model when the value of λ is €0.  The 

probability that EI is cost-effective does not rise over 80% in either model for any value of λ up 

to €100,000 (see Figure 10.19). 
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Figure 10.18 Incremental NB: the U35 subgroup 

 

  

Figure 10.19 CEAC: the U35 subgroup
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Table 10.27 Incremental NB: the U35 Youth Subgroup 

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 

set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places

λ 

NB € TAU (57) 

mean (SE)  

NB € EI  (71) 

mean (SE)  

Δ INB € All  (128) 

mean (SE) †  

95% CI † p value Probability CE Δ INB € All  (124) 

mean (SE) † 

95% CI † p value 

 

Probability CE 

Unadjusted Adjusted †† 

€0 -23,796 (2,810) -25,182 (2,639) -1,386 (3,657) -8,562 to 5,790 0.72 0.64 -723 (7,376) -15,199 to 13,751 0.923 0.539 

€100 -23,726 (2,813) -25,104 (2,642) -1,377 (3,660) -8,560 to 5,806 0.722 0.639 -707 (7,382) -15,192 to 13,779 0.925 0.538 

€500 -23,446  (2,824) -24,788  (2,650)  -1,343 (3,674) -8,553 to 5,868 0.729 0.636 -643 (7,405) -15,174 to 13,888 0.932 0.534 

€750 -23,270  (2,831) -24,591  (2,656) -1,321 (3,683) -8,549 to 5,907 0.734 0.633 -604 (7,420) -15,163  to 13,956 0.936 0.532 

€1,000 -23,095 (2,839) -24,394  (2,662) -1,299 (3,692) -8,545 to 5,947 0.739 0.631 -564 (7,434) -15,153  to 14,025 0.940 0.53 

€5,000 -20,288 (2,963) -21,239 (2,757) -951 (3,848) -8,501 to 6,599 0.815 0.593 72 (7,687) -15,012 to 15,156 0.993 0.504 

€10,000 -16,779 (3,138) -17,295 (2,891) -516 (4,068) -8,500 to 7,467 0.904 0.548 867 (8,040) -14,910  to 16,644 0.915 0.543 

€15,000 -13,270 (3,332) -13,352 (3,038) -81 (4,315) -8,548 to 8,385 0.986 0.507 1,662 (8,430) -14,880 to 18,205 0.846 0.577 

€20,000 -9,761 (3,541) -9,408 (3,197) 353 (4,582) -8,639 to 9,346 0.941 0.529 2,458 (8,852) -14,913 to 19,828 0.785 0.608 

€30,000 -2,745 (3,998) -1,521 (3,544) 1,223 (5,168) -8,919 to 11,366 0.819 0.591 4,048 (9,776) -15,135 to 23,231 0.685 0.658 

€50,000 11,291 (5,012) 14,254 (4,321) 2,963 (6,477) -9,747 to 15,673 0.655 0.673 7,228 (11,850) -16,025 to 30,481 0.551 0.725 

€75,000 28,835 (6,382) 33,972 (5,384) 5,137 (8,255) -11,061 to 21,335 0.539 0.731 11,204 (14,700) -17,642 to 40,049 0.457 0.772 

€100,000 46,379 (7,812) 53,691 (6,503) 7,312 (10,112) -12532 to 27,155 0.473 0.764 15,179 (17,706) -19,567 to 49,925 0.403 0.799 
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10.15.3  Excluding psychosis secondary to a general medical 

condition 

Between 2010 and 2012 there were 7 cases of psychosis secondary to a GMC.  Of these four 

were followed up at one year.  The GMCs included two head injuries, HIV, Parkinson’s, 

temporal lobe abscess, cerebral microangiopathy and thyrotoxicosis.  Of the four followed up 

there were equal numbers of both genders, none were married, and only one of the four was 

employed.  The mean age was 37 in the TAU cohort and 55 in the EI cohort.  Removing those 

with psychosis secondary to GMC resulted in a difference in costs of €1,796 (SE 3,375) which 

was not statistically significant (p = 0.5807, t = 0.5533 df = 199, bootstrapped CI -€4,821 to 

€8,413).  There was no change to the difference in the proportion of relapses avoided (0.112, 

SE 0.06) and this was not statistically significant (p = 0.057 t = -1.91 df = 199, bootstrapped CI -

0.23 to 0.004).  As the difference in costs was larger after excluding the 4 cases, the ICER 

increased to -€16,318 per relapse requiring admission or HBT avoided.  The intervention 

dominated but the spread of the bootstrapped CE estimates was wide (Table 10.28). 

Table 10.28 ICER: excluding psychosis secondary to a GMC 

Mean (SE) TAU (77) EI (124) Difference † 95% CI (N) † 

Cost € 23,976 (2,833) 22,181 (1,857) -1,795 (3,376) -4,821 to 8,412 
Effect  
(relapse avoided) 

0.73 (0.05) 0.84 (0.03) 0.11 (0.06) -0.23 to 0.004 

ICER   -16,318  
† Bootstrapped to 1000 replications; CI: confidence interval; ICER: incremental cost-effectiveness ratio; N: normal 
based; SE: standard error; costs rounded up, all other figures rounded to 2 decimal places 

 

Reframing the cost-effectiveness equation to examine whether there was a NB to the health 

sector of implementing EI with the exclusion of psychosis secondary to a GMC, the unadjusted 

INB was €1,796 and the adjusted INB was €1,200 when the value of λ was €0.  This was larger 

than the INB when delivering EI to all forms of FEP; however the SE of the mean are large and 

the 95% CI are wide, indicating a large degree of uncertainty. The INB increased as the value 

that society places on avoiding a relapse requiring HBT increases. Table 10.29 shows the 

adjusted and unadjusted INB with SE of the mean for varying values of λ, with a measure of 

uncertainty using 95% CI.  This is shown graphically in Figure 10.20.  
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 Figure 10.20 Incremental NB: excluding psychosis secondary to a GMC 

The probability that EI is cost-effective for varying values of λ was plotted on a CEAC.  The 

unadjusted probability that EI is cost-effective was 0.70 at a λ value of €0.  Following 

adjustment for socio-demographic and clinical characteristics, the probability that EI is cost-

effective at a λ value of €0 was 0.826.  The probability approached 1 in the adjusted CEAC as 

the λ value rose (         Figure 10.21). 

 

 

         Figure 10.21 CEAC: excluding psychosis secondary to a GMC
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Table 10.29 Incremental NB: excluding psychosis secondary to a GMC 

 

Removes n=4 observations;  

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 

set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places

λ 

NB € TAU (77) 

mean (SE)  

NB € EI  (124) 

mean (SE)  

Δ INB € All  (201) 

mean (SE) †  

95% CI † p value Probability CE Δ INB € All  (197) 

mean (SE) † 

95% CI † p value 

 

Probability 

CE 

Unadjusted Adjusted †† 

€0 -23,976 (2,833) -22,181 (1,857) 1,796 (3,376) -4,829 to 8,420 0.596 0.702 1,200 (5,410) -9,417 to11,816 0.826 0.587 

€100 -23,904 (2,835) -22,097 (1,859) 1,807 (3,378) -4,821 to 8,435 0.594 0.703 1,225 (5,414) -9,400 to 11,850 0.823 0.589 

€500 -23,613 (2,840) -21761 (1,865) 1,852 (3,256) -4,792 to 8,495 0.586 0.707 1,326 (5,432) -9,333 to 11,985 0.809 0.596 

€750 -23,431 (2,843) -21,552 (1,869) 1,879 (3,262) -4,774 to 8,533 0.581 0.709 1,390 (5,443) -9,291 to 12,070 0.801 0.600 

€1,000 -23,249 (2,846) -21,342 (1,873)   1,907 (3,395)      -4,756 to 8,570 0.576 0.712 1,453 (5,454) -9,249 to 12,155 0.792 0.604 

€5,000 -20,340 (2,908) -17,987 (1,940) 2,353 (3,348)     -4,482 to 9,188  0.501 0.749 2,466 (5,644) -8,609 to 13,541 0.667 0.667 

€10,000 -16,704 (3,002) -13793 (2,034) 2,910 (3,612) -4,177 to 9,998 0.423 0.789 3,733 (5,916) -7,877 to 15,342 0.536 0.732 

€15,000 -13,067 (3,115) -9,600 (2,136) 3,467 (3,759) -3,909 to 10,844 0.359 0.821 4,999 (6,222) -7,210 to 17,209 0.432 0.784 

€20,000 -9,431 (3,243)  -5,406 (2,246) 4,025 (3,924) -3,675 to 11,724 0.309 0.846 6,266 (6,556) -6,599 to 19,132 0.352 0.824 

€30,000 -2,158  (3,542) 2,981 (2,484) 5,139 (4,295) -3,290 to 13,568 0.236 0.882 8,799 (7,295) -5,516 to 23,115 0.241 0.880 

€50,000  12,387 (4,263) 19,755 (3,014) 7,368 (5,164) -2,765 to 17,501 0.159 0.921 13,866 (8,970) -3,736 to 31,467 0.134 0.933 

€75,000 30,569 (5,304) 40,723 (3,737) 10,154 (6,394) -2,394 to 22,701 0.119 0.941 20,199 (11,277) -1,930 to 42,328 0.082 0.959 

€100,000 48,751 (6,432) 61,690 (4.497) 12,940 (7,714) -2,197 to 28,076 0.101 0.949 26,532 (13,710) -372 to 53,436 0.060 0.970 
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10.16  Sensitivity analysis 

There was a difference between the two cohorts as regards ascertaining health service and 

resource use (46% TAU v 98% EI had the CSSRI completed by face to face interview supplemented 

by medical record review).  There was also possible sample bias due to the difference in baseline 

and follow-up protocols between the two cohorts (the entire TAU cohort who presented to the 

service during the three years were included and only those who gave consent to follow-up were 

included in the EI cohort).  To test the assumption that there were no differences in the 

proportions of people who relapsed in those followed up by clinical interview and those followed 

up by chart review, the analysis was repeated including only those who were interviewed face to 

face.  A total of 44 people were documented to have relapsed in those included in the study.  20% 

(n=33) of those followed up by clinical interview had a relapse requiring inpatient admission or 

HBT in comparison to 26% (n=11) of those not followed up by interview.  There was no 

statistically significant difference in the proportion of participants who relapsed between those 

who were followed up by clinical interview and those who were followed up by chart review (χ2 

=0.5767, p=0.448).  The distribution of the bootstrapped cost and outcome coefficients remained 

reasonably normally distributed (see Figure 10.22) 

 

Figure 10.22 Sensitivity analysis: distribution of the bootstrapped coefficients 

Repeat analysis of the primary outcome measure showed similar proportions with similar 

statistical significance.  A total of 163 people were followed up by clinical interview (126 EI and 37 

TAU).  In this sample more of the TAU cohort (32% (n=12)) had a relapse requiring admission or 

HBT in comparison to the EI cohort (17% (n=21)), and this difference was statistically significant 

(χ2 = 4.4, p=0.036).  By comparison with the original sample of 206 people, 17% of the EI cohort 

had a relapse in comparison to 29% of the TAU cohort (χ2 =4.25, p=0.039).   
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Plotting the probability that EI was cost-effective from the perspective of the health sector for 

varying values of λ showed that while limiting the analysis to those seen by clinical interview 

increased the probability that EI was cost-effective for varying values of λ in the unadjusted 

analysis, the probability that EI was cost-effective shifted down and to the right in the adjusted 

analysis (Figure 10.23).  This indicates there are some differences in the results when the analysis 

is limited to those followed up by clinical interview; however the sample size was then much 

smaller in the TAU cohort and there may be some small sample bias.  

 

Figure 10.23 CEAC sensitivity analysis 

   

Figure 10.24 Incremental NB: sensitivity analysis by clinical interview 

To further test the assumptions made by including the total sample whether seen by clinical 

interview or case notes review, the analysis was repeated for those who presented in 2012 and 

were followed up by clinical interview, as this was the most complete sample for the TAU cohort.  

A total of 77 participants were included in the analysis for the year 2012 and 65 (84%) of these 

were seen by clinical interview (n=45 EI and n=20 TAU).  Of these, 26% had a relapse requiring 

admission or HBT (20% EI and 40% TAU) and there was no statistically significant difference in 

relapse requiring admission or HBT between the two cohorts (χ2 =   2.87, p = 0.09).  The difference 
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in unadjusted costs was -€1,189 in favour of EI.  The difference was not statistically significant, 

and there was a large degree of uncertainty (SE 9,073, bootstrapped 95% CI= -18,994 to 16,616).  

The proportion of relapses avoided was 0.2 (SE 0.12, bootstrapped 95% CI = -0.04 to 0.44).  The 

difference in outcome was also in favour of EI however it was not statistically significant.  Table 

10.30 shows the ICERs for the total sample, all seen by interview in 2012 and all seen by interview 

in the sample as a whole.  

Table 10.30 Sensitivity analysis of costs and outcomes 

 
 

Total sample  
(205) 

All by clinical interview 
(163) 

2012 by interview   
(65) 

 Mean (SE) † 95 % CI † mean (SE) † 95 % CI † mean (SE) † 95 % CI † 

Unadjusted 
Difference in 
costs € 

-299 
(3,480) 

-7,129 to 6,531 -1,115 
(4,959) 

-10,847 to 8,616 -1,189* 
(9,073) 

-18,994  
to 16,616 

 
Unadjusted 
Difference in 
outcomes 

0.11  
(0.061) 

-0.01 to 0.23 0.16 
(0.085) 

-0.01 to 0.32 0.2‡  
(0.12) 

 

-0.04  
to 0.44 

Unadjusted 
ICER  

-2,269  -6,969  - 5,945  

SE: standard error; CI: confidence interval (normal based); ICER: incremental cost-effectiveness ratio  

† Bootstrapped to 1000 replications; ‡ In favour of EI;  
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10.17 Secondary outcomes 

10.17.1  Healthy day at home 

In the unadjusted model, the INB of a healthy day at home (HDAH) was €437 for a λ value of €0. 

The INB of a HDAH rose as society placed value on having a HDAH.  Following adjustment for 

socio-demographic and clinical covariates, there was no gain to the health sector of implementing 

EI until the λ value was €500 for a HDAH.  The bootstrapped SE and 95% confidence estimates 

were very wide indicating the large degree of uncertainty around this estimate.  The probability 

that EI is cost-effective was 0.534 in the unadjusted model and 0.503 in the adjusted model when 

the λ value was €0 for a HDAH.  There was an 80% probability that EI was cost-effective when 

society placed a value of €2,000 on a HDAH in the unadjusted model.  The maximum probability 

that EI was cost-effective was 0.679 in the adjusted model for any value of λ.  Table 10.31 shows 

the INB of a HDAH with the measures of uncertainty for a range of values of λ, and Figure 10.25 

shows the same information in graphic form.  The CEACs for each value of lambda are shown in 

Figure 10.26. 

 

Figure 10.25 Incremental NB: healthy day at home 

 

Figure 10.26 CEAC: healthy day at home
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Table 10.31 Estimation of Incremental NB of a healthy day at home  

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 
set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places

λ 

Δ INB  All  €   (205) 

 mean (SE) †  

95% CI † p value Probability CE Δ INB  All  €  (201) 

mean (SE) † 

95% CI † p value 

 

Probability CE 

 Unadjusted        Adjusted ††   

€0 437 (3,536) -6,502 to 7,375 0.933 0.534 -855 (5,829)  -12,294 to 10,585 0.995 0.503 

€100 1,466 (4,496) -7,357 to 10,289 0.764 0.618 -41 (7,524)   -14,807 to 14,724  0.995 0.503 

€500 5,584 (8,503) -11,102  to 22,270 0.514 0.743 3,212 (14,507)   -25,256 to 31,679 0.821 0.590 

€750 8,157 (11,050) -13,527 to 29,841 0.460 0.770 5,245 (18,922)  -31,886 to 42,376 0.777 0.612 

€1,000 10,731 (13,608) -15,973 to 37,434 0.428 0.786 7,278 (23,349)   -38,540 to 53,097  0.750 0.625 

€5,000 51,908 (54,762) -55,554 to 159,367 0.335 0.833 39,810 (94,444)  -145,521 to 225,140  0.667 0.667 

€10,000 103,379 (106,268) -105,154 to 311,912 0.322 0.839 80,474 (183,383) -279,387 to 440,335 0.654 0.673 

€15,000 154,850 (157,779) -154,766 to 464,467 0.317 0.842 121,139 (272,330)  -413,266 to 655,543 0.650 0.675 

€20,000 206,322 (209,292) -204,381 to 617,024 0.315 0.843 161,803 (361,278)  -547,148 to 870,754 0.647 0.677 

€30,000 309,264 (312,320) -303,614 to 922,142 0.313 0.844 243,132 (539,176)   -814,917 to 1,301,180 0.645 0.678 

€50,000 515,149 (518,378) -502,085 to 1,532,382 0.311 0.845 405,789 (894,975)   -1,350,458 to 2,162,036 0.643 0.679 

€75,000 772,505 (775,950) -750,174 to 2,295,185 0.310 0.845 609,111 (1,339,725)   -2,019,887 to 3,238,109  0.642 0.679 

€100,000 1,029,861 (1,033,524) -998,265 to 3,057,988 0.309 0.846 812,433 (1,784,475) -2,689,316 to 4,314,182 0.642 0.679 
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10.17.2 Employment, education and further training 

The secondary outcome measure of being in employment, education or further training (EET) 

at one year was examined from the health payer perspective.  Implementing EI resulted in an 

INB of €299 to the health sector when the value of λ was €0 (unadjusted model).  As the value 

of λ increased the INB declined, favouring TAU once the value of λ was over €7,500.  The 

probability that EI was cost-effective in the unadjusted model was 0.534 for a value of λ of €0, 

and did not rise above an 80% probability for any value of λ.   

When the model was adjusted for socio-demographic and clinical characteristics, including 

employment at baseline, implementing EI resulted in a loss of €855 to the health sector for a λ 

value of €0 placed on being EET.  The probability that EI was cost-effective from the health 

sector perspective was 0.56 at a λ value of €0.  There was no INB to the health sector of 

implementing EI until the value of λ was over €7,500 for being EET at one year.  There was an 

80% probability that EI was cost-effective from the perspective of the health sector once the 

value attached to being EET from the perspective of the health sector was over €35,000.  Table 

10.32 shows the NB statistic with SE of the mean and 95% CI.  Figure 10.27 shows the INB and 

95% CI graphically.  Figure 10.28 shows the CEAC and probability that EI is cost-effective using 

EET from the perspective of the health sector. 

 

Figure 10.27 Incremental NB: being EET at one year 

 

Figure 10.28 CEAC: being EET at one year
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Table 10.32 Incremental NB of being EET at one year 

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 

set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places

λ 

Δ NB  All  €   (205) 

 (mean SE) †  

95% CI † p value Probability CE Δ NB  All  € (201) 

mean (SE) † 

95% CI † p value 

 

Probability CE 

 Unadjusted    Adjusted ††   

€0 299 (3,480) -6,531 to 7,129 0.933 0.534 -855 (5,750) -12,138 to 10,428 0.88 0.560 

€100 295 (3,482) -6,537 to 7,127 0.934 0.533 -839 (5,750) -12,124 to 10,445 0.883 0.559 

€500 278 (3,486) -6,564 to 7,119 0.938 0.531 -777 (5,754) -12,067 to 10,514 0.891 0.555 

€750 267 (3,490) -6,581 to 7,115 0.940 0.530 -737 (5,756) -12,032 to 10,557 0.897 0.552 

€1,000 256 (3,493) -6,598 to 7,110 0.942 0.529 -698 (5,758) -11,997 to 10,601 0.902 0.549 

€5,000 84 (3,556) -6,894 to 7,063 0.981 0.510 -70 (5,807) -11,465 to 11,326 0.990 0.505 

€10,000 -131 (3,667) -7,326 to 7,065 0.972 0.514 715 (5,905) -10,872 to 12,302 0.903 0.549 

€15,000 -346 (3,809) -7,820 to 7,128 0.929 0.536 1,500 (6,041) -10,354 to 13,354 0.802 0.599 

€20,000 -561 (3,979) -8,368 to 7,247 0.890 0.555 2,285 (6,212) -9,906 to 14,476 0.711 0.645 

€30,000 -991 (4,390) -9,605 to 7,624 0.825 0.588 3,855 (6,652) -9,197 to 16,908 0.560 0.720 

€50,000 -1,851 (5,414) -12,475 to 8,773 0.736 0.632 6,996 (7,830) -8,369 to 22,361 0.372 0.814 

€75,000 -2,926 (6,913) -16,492 to 10,640 0.674 0.663 10,921 (9,667) -8,049 to 29,890 0.261 0.870 

€100,000 -4,001 (8,536) -20,751 to 12,750 0.640 0.680 14,846 (11,730) -8,172 to 37,864 0.210 0.895 
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10.18 Study IIb: Cost-effectiveness of EI from the societal 

perspective  

10.18.1 Introduction 

The reference case (Study IIa) was from the perspective of the health sector.  Study IIb 

analyses the question of whether EI is cost-effective from a societal perspective.  The first 

section is a descriptive analysis of the employment, occupation and income characteristics of 

the sample.  The next section values the loss of productivity (valued at the average industrial 

wage) due to the illness in those who were working.  The remaining sections test the 

assumptions made by valuing lost productivity at the minimum wage, including time spent 

attending CMHT after the initial illness for follow-up, and including informal care. 

In this thesis morbidity and mortality were not included in the cost-effectiveness analysis from 

the societal perspective due to lack of available cost information on the value of morbidity. 

Criminal justice contacts were also not included due to a lack of any available unit cost 

information on this sector. The final section of study IIb presents a breakdown of the numbers 

involved in morbidity, mortality and the criminal justice sector for illustrative purposes.  

10.18.2 Employment, occupation and income characteristics  

10.18.2.1 Employment 

Over the course of the first year after presentation there was little overall change in the 

proportion of people in paid full or part time (20 hours per week) employment at baseline and 

at one year (35% and 36%).  In the total sample 30% remained in employment throughout the 

year, and there was no statistically significant difference in this proportion between the two 

cohorts (χ 2=3.4, p=0.065).   At presentation, there was a significant difference in full or part 

time employment status in the two cohorts (47% of the TAU cohort v. 27% of the EI cohort, 

χ2=8.45, p= 0.004).  By the end of the first year this difference was no longer significant (43% of 

the TAU cohort v. 32% of the EI cohort χ2= 2.68, p= 0.101).  There were no statistically 

significant differences between the two cohorts in the proportion of unemployed, students or 

homemakers (Table 10.33).   

At baseline there were more people from the EI cohort on invalidity payments (employed and 

on sick leave) or disability payments (deemed unable to work) at baseline (χ2=4.686, p= 0.030); 

however this difference had become non-significant by one year.  The number of people on 
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disability or invalidity increased from 17% to 22% in the EI cohort, and increased from 6% to 

16% in the TAU cohort.  Figure 10.29 shows the occupational status of both cohorts.  

Table 10.33  Occupational status at baseline and one year 

n (%) Total 
(205) 

Tau 
(79) 

EI 
(126) 

Statistic P value 

Paid employment B† 71 (35) 37 (47) 34 (27) 8.452 0.004 
Paid employment 1† 74 (36) 34 (43) 40 (32) 2.684 0.101 
Unemployed B 65 (32) 23 (29) 42 (33) 0.399 0.527 
Unemployed 1 48 (23) 18 (23) 30 (24) 0.028 0.866 
Invalidity/Disability B 26 (13) 5     (6) 21 (17) 4.686 0.030 
Invalidity/Disability 1 41 (20) 13 (16) 28 (22) 1.009 0.315 
On DA /DB during 1st year 40 (20) 12 (15) 28 (22) 1.529 0.216 
Student B 24 (12) 7     (9) 17 (13) 1.008 0.315 
Student 1 year 22 (11) 5     (6) 17 (13) 2.601 0.107 
Homemaker B 15   (7) 5     (6) 10   (8) 0.185 0.667 
Homemaker 1 year 14   (7) 6     (8) 8     (6) 0.118 0.731 
TAU: treatment as usual; EI: early intervention; B: baseline; 1 year: at one year; DA: disability allowance; DB: 
disability benefit; † full time or part time over 20 hours or supported employment (supported n=4 at baseline, n=7 
at one year) 

 

Figure 10.29 Occupational status baseline and one year 

Controlling for socio-demographic covariates at baseline, those in the TAU cohort remained 

more likely to be in employment at one year (OR 2.7).  Married people were 3.4 times more 

likely to be employed (LRχ2 (9) = 23.71, p= 0.005).  Controlling for socio-demographic 

covariates, labour workforce participation at baseline (i.e. being either employed or 

unemployed) was the only statistically significant predictor of being in employment at one year 

(OR 2.7, LRχ2 (6) = 14.59, p= 0.024).  

Being in full or part-time employment at baseline increased the likelihood of being in EET at 

one year (OR= 5.73, Z= 5.31, p= <0.001).  Controlling for socio-demographic and area level 
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FT: full time; PT: part time <20 hours per week; NLW: non-labour work force 
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variables, occupation status at baseline (i.e. being in work, a student, on disability or invalidity, 

being retired or being a homemaker) predicted being in EET at one year (OR=6.14, Z=5.13, p= 

<0.001).  Controlling for socio-demographic and area level covariates, people with a younger 

age at presentation had a lower likelihood of being in employment at one year (OR 0.956, Z=-

2.57, p= 0.01). 

There were no statistically significant differences between the two cohorts in student status at 

either baseline or one year (13% TAU v 20%, χ2=1.870, p=0.171).  Student status at baseline 

predicted being in EET at one year (OR=8.69, Z=3.78, p= <0.001).  Controlling for socio-

demographic and area level variables, EI increased the OR of being in EET but this was not 

statistically significant (OR 1.18, z=0.38 p 0.71).  Student status at baseline (OR 22.48, z = 4.95, 

p=< 0.001) or working at baseline (0R 9.84, z = 6.06, p=< 0.001) remained the only predictors 

of being in EET at one year.  

10.18.2.2 Occupation 

The samples differed in their principal occupation when examining the occupations that each 

participant had at the time of presention or had undertaken at any point in their lifetime.  This 

reflected the area each cohort lived in (Figure 10.30).  The area the TAU cohort were from was 

predominantly a rural area.  Service, sales and retail, farming and factory work were the 

dominant principal occupations in keeping with the setting.  Professionals and associate 

professionals, services,sales and retail made up the predominant occupations of the EI cohort, 

in keeping with its setting as described in Chapter 7. 

 

Figure 10.30 Occupation by treatment group  
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10.18.2.3 Income 

A large proportion (46%) of the sample had an income under €204 per week (see Figure 

10.31).  There was no statistically significant difference in the proportion with a low income 

between the two groups (χ2 =0.02, p =0.89).  Almost half the total sample (49%) was on state 

benefits, either alone or in combination with a wage or family support.  At baseline, there was 

a significant difference in how the two cohorts were supporting themselves (shown graphically 

in Figure 10.32).  On univariate analysis, the TAU cohort had a larger proportion in receipt of a 

wage or salary at baseline (46% v.29% χ2 6.06, p= 0.014) and this did not change at one year.  

Figure 10.33 shows the difference between the cohorts and between the sample and the 

national population.  Once the socio-demographic and area level characteristics were 

controlled for, there was no statistically significant difference between the groups in terms of 

receipt of a wage or salary at baseline (χ2 =2.759, p= 0.097) or 1 year (χ2= 1.863, p= 0.172). 

 

Figure 10.31 Income band by cohort 

 

Figure 10.32 Income at baseline and one year 
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Figure 10.33 Population and sample workforce participation 

 

10.18.3 The value of lost productivity 

Lost productivity was valued only as days lost from paid employment due to illness for this 

study using the average industrial wage.  Time taken off work for mental health service 

appointments was not included in the initial analysis but is included in a sensitivity analysis.  

Table 10.34 shows the numbers with any lost productivity and the numbers of days lost.  There 

are some inconsistencies in number of hours worked and the number of days absent from 

work, as a number of people had unpaid work that did or did not require replacement with 

another paid person when they were ill.  This included farm work and those providing 

childcare for relatives.  Of those who were employed at baseline, 4 (2%) of the sample had 

their FEP in the postpartum period.  While considered to be employed, they were not included 

in the primary evaluation of lost productivity as they were not economically active.  

Table 10.34 shows the unadjusted employment detail by cohort.  There were more people in 

employment in the TAU cohort at baseline (49% v.29%, z=8.606, p<0.001), more in paid work 

at baseline (47% v. 27%, z=8.452, p<0.001).  By one year this difference was no longer 

statistically significant (46% v 36%), and a bigger proportion of the EI cohort entered 

employment by one year (up 7%, in comparison to TAU which was down 3%).  There were 

more days of lost productivity in those who were working in the TAU sample and the value of 

lost productivity was €32,706 more in the TAU sample, a difference which was statistically 

significant at the p<0.001 level.   
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Table 10.34 Employment and productivity both cohorts (unadjusted) 

Binary  
n (%) 

TAU 
(79) 

EI 
(126) 

Statistic 
 

Employed at presentation ‡ 39 (49) 36 (29) 8.606*** 
Employed at 1 year ‡ 36 (46) 45 (36)     1.973 
Employed (any during the year) ‡ 48 (61) 52 (41) 7.382*** 
Paid work at presentation 37 (47) 34 (27)   8.452*** 
Paid work at 1 year 34 (43) 40 (32)     2.684 
Available for work at 1 year 25 (57) 38 (54)      0.070 
Student at presentation 7   (9) 17 (13)      1.008 
Student at 1 year 5   (6) 17 (13)      2.601 
Any unemployment 30 (38) 49 (39)      0.017  
Any lost productivity ‡ 50 (63) 53 (42)            9.116** 
 

Continuous  
mean (SE) 

TAU  EI  
 

Difference in 
means (SE) † 

Z Statistic  95% CI † 

Hours worked per week  
(if worked paid/unpaid) 
(n=121) 

36 (3) 29 (1) 6 (3) 2.14* 0.6 to 12 

Days of lost productivity  
(n=103) (whole sample)* 

118 (12) 60 (7) 58 (14) 4.17*** 31 to 86 

Lost productivity, € ‡ 
(whole sample)  

49,822 
(7,940) 

17,540 
(2, 911) 

32,282 
 (8,322) 

3.88*** 15,970         
to 48, 593 

Lost productivity, €  ‡  

(if working and role requiring 
replacement during the year) 

71,224    
(8,817) 

38, 518    
(5,215) 

32,706 
 (9,829) 

3.33***    13,441         
to 51, 970 

χ
2 

for binary outcome variables; Mann Whitney U test for continuous variables; † bootstrapped to 1000 replications; 
* Significant at the p<0.05 level; **significant at the p<0.01 level *** significant at the p<0.001 level  
CI: confidence interval; EI: early intervention; SE: standard Error; TAU: treatment as usual; €, Euro 
‡ Employment included full time, part time, voluntary & supported employment  
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10.19 Cost-effectiveness of EI from the societal perspective  

10.20 Primary outcome measure: relapse avoided 

Implementing EI results in an INB of €32,581 (unadjusted) from the societal perspective when 

the value of λ attached to avoiding a relapse requiring admission or HBT is €0.  The NB statistic 

always favoured implementing EI and the lower bound of the 95% CI was positive, indicating 

that the difference in INB was statistically significant for any given value of λ.  EI had a 100% 

probability of being cost-effective at any value of λ.  Following adjustment for socio-

demographic and clinical characteristics including employment at baseline, the INB was 

€13,253 from the societal perspective when the value of λ attached to avoiding a relapse 

requiring admission or HBT was €0.  The INB favoured EI at any value of λ.  In the adjusted 

model the SE of the mean were larger, and the lower limit of the 95% CI were negative until 

the value of λ attached to avoiding a relapse requiring HBT was €50,000, indicating that the 

difference in INB was not statistically significant until this point.  From the societal perspective, 

the probability that EI was cost-effective was 0.901 for a value of λ equal to €0, and rose to 

0.99 the value attached to avoiding a relapse requiring admission or HBT increased.  Table 

10.35 shows the NB statistic with SE of the mean and 95% CI for each value of λ, and Figure 

10.34 shows the same information graphically. Figure 10.35 shows the CEAC from the societal 

perspective.  
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Figure 10.34 Incremental NB: primary outcome from the societal perspective 

 

 

Figure 10.35 CEAC: primary outcome from the societal perspective
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Table 10.35 Incremental NB from the societal perspective  

CE: cost-effective; CI: confidence interval; EI: early intervention; INB: incremental net benefit; SE: standard error; TAU: treatment as usual; €, Euro; † bootstrapped to 1000 replications 
†† adjusted for age, gender, marital status, employment at baseline, diagnosis, GAF at baseline, the use of drugs, the presence of depression, catchment area and Social Fragmentation Index decile; 

set seed was the same as the unadjusted model to facilitate replication; cost data rounded up: all other figures rounded to 3 decimal places

λ 

Δ INB  All  €  (205) 

(mean SE) † 

95% CI † p value Probability CE Δ INB  All  € (201) 

mean (SE) † 

95% CI † p value 

 

Probability CE 

 Unadjusted    Adjusted ††   

€0 32,581  (8,970) 14,979 to 50,183 <0.0001 1 13,253 (10,709) -7,763 to 34,268 0.199 0.901 

€100 32,592  (8,970) 14,989 to 50,195 <0.0001 1 13,279 (10,711) -7,740 to 34,298 0.198 0.901 

€500 32,637  (8,973) 15,029 to 50,245 <0.0001 1 13,384 (10,718) -7,649 to 34,417 0.195 0.903 

€750 32,665  (8,975) 15,054 to 50,276 <0.0001 1 13,450 (10,723) -7,592 to 34,491 0.193 0.904 

€1,000 32,693  (8,976) 15,078 to 50,307 <0.0001 1 13,515 (10,727) -7,535 to 34,566 0.191 0.905 

€5,000 33,140  (9,007) 15,466 to 50,814 <0.0001 1 14,567 (10,807) -6,640 to 35,774 0.162 0.919 

€10,000 33,699  (9,054) 15,932 to 51,466 <0.0001 1 15,881 (10,928) -5,563 to 37,325 0.132 0.934 

€15,000 34,258  (9,111) 16,379 to 52,137 <0.0001 1 17,195 (11,071) -4,531 to 38,921 0.108 0.946 

€20,000 34,817  (9,178) 16,806 to 52,828 <0.0001 1 18,509 (11,237) -3,541 to 40,560 0.089 0.956 

€30,000 35,935  (9,342) 17,604 to 54,267 <0.0001 1 21,138 (11,629) -1,682 to 43,957 0.061 0.970 

€50,000 38,172  (9,776) 18,988 to 57,355 <0.0001 1 26,394 (12,630) 1,610 to 51,179 0.033 0.984 

€75,000 40,967 (10,497) 20,369 to 61,565 <0.0001 1 32,965 (14,205) 5,089 to 60,841 0.019 0.991 

€100,000 43,762 (11,380) 21,432 to 66,093 <0.0001 1 39,536 (16,041) 8,058 to 71,014 0.013 0.994 
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10.21 Sensitivity analysis of the societal perspective 

10.21.1 Valuing lost output using the minimum wage 

The assumptions made in the analysis of cost-effectiveness of EI from the societal perspective 

were tested.  Lost productivity was valued using the minimum wage rather than the average 

industrial wage.  Table 10.36 shows the effect of using the minimum wage.  This resulted in a 

lower value of lost productivity both in those working, and in the sample as a whole.  

Table 10.36 Value of lost productivity: minimum wage 

Continuous  
mean (SE) 

TAU 
(79) 

EI 
(126) 

Difference 
in means † 

95% CI * Statistic |Z| 

Hours worked per week  36 (3) 29 (1) 6 (3) 0.54 to 12 2.2* 

Days of lost productivity  
(n=103)  
(whole sample)  

118 
(13) 

60 (7) 58 (14) 31 to 86 4.17** 

Lost productivity €  †  
(whole sample)  

20, 699  
(3,299) 

 7,287 
 (1,2092) 

13, 412    
(3,458)  

6,635 to 
20,189 

3.88** 

Lost productivity €  †   
(if working during year n=98) 

35, 549  
(4, 545) 

18, 739   
(2, 307) 

16, 810   
(5,232) 

6,555 to 
27,064 

3.23** 

TAU: treatment as usual; EI: early intervention; CI: confidence interval; SE: standard error; €, Euro 
† bootstrapped to 1000 replications; χ

2   
for binary outcome variables and Mann Whitney U test for continuous 

outcome variables * significant at the p<0.05 level; ** significant at the p<0.001level 

 

The INB of implementing EI from the societal perspective fell to €13,848 from €32,581 

(unadjusted) when the value attached to avoiding a relapse requiring admission or HBT was 

€0.  Following adjustment for socio-demographic and clinical characteristics including 

employment at baseline, the INB was €5,434 from the societal perspective for a λ value of €0.  

Figure 10.36 shows the INB to society with 95% confidence estimates.  The unadjusted INB 

rose with the increasing value attached to avoiding a relapse requiring admission or HBT, and 

the lower bound of the 95% CI is greater than zero for each value indicating that the difference 

in INB is statistically significant.  Following adjustment for socio demographic and clinical 

characteristics, the INB was €5,434 when the value of λ was €0.  The INB increased as the value 

attached to avoiding a relapse requiring inpatient admission of HBT increased; however there 

was greater uncertainty in the adjusted model, as the 95% CI were wide and the difference in 

INB was not statistically significant until the value attached to avoiding a relapse requiring 

inpatient admission or HBT was €60,000 from the societal perspective.  The probability that EI 

was cost-effective was 0.998 in the unadjusted model and 0.793 in the adjusted model when 

the value of λ was €0.  EI had an 80% probability of being cost-effective in the adjusted model 

when the value of avoiding a relapse requiring inpatient admission or HBT was €700.  Figure 

10.37 shows the CEAC for lost productivity valued using the minimum wage.   
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Figure 10.36 Incremental NB from the societal perspective: sensitivity analysis 

 

 

Figure 10.37 CEAC from the societal perspective: sensitivity analysis 

 

10.21.2 The value of lost productivity including attendance at the 

CMHT 

A further sensitivity analysis was conducted by including lost productivity secondary to time 

spent attending CMHT appointments for follow-up in addition to lost productivity due to 

illness in those who were employed.  Attendance at CMHT services was valued using the 

average industrial wage.  The figure included attendance at any appointment with the CMHT, 

attendance at A&E, attendance for any scans, external counselling and other appointments 

related to the FEP illness in the first year.  It did not include attendance at the day hospital, 

admission or HBT as these were already included in the original lost productivity figure for days 

lost from work from illness.   
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Implementing EI resulted in an INB of €32,520 (unadjusted) and €13,847 (adjusted) when the 

value attached to avoiding a relapse requiring admission or HBT was €0.  This was not very 

different from the value of lost productivity of time lost from work due to the illness alone (an 

INB of €32,581 unadjusted, and €13,583 adjusted for covariates at a value of λ equal to €0).  

The INB to society of implementing EI rose as the value of λ rose, and the values were above 

zero for all values of λ.  The confidence estimates in the adjusted model were wider and the 

lower bound of the 95% CI was below zero until society was willing to pay €50,000 to avoid a 

relapse, indicating that the difference in costs was not statistically significant until this point. 

Figure 10.38 shows the INB and 95% CI graphically.  There was a 100% probability that EI was 

cost-effective from the societal perspective for all values of λ in the unadjusted model, and a 

90% probability at λ equal to €0. This rose to 99% in the adjusted model as the value attached 

to avoiding a relapses requiring inpatient or HBT increased. Figure 10.39 shows the CEAC for 

the probability that EI is cost-effective.  

 
Figure 10.38 Incremental NB including value of CMHT attendance 

 
Figure 10.39 CEAC including value of CMHT attendance 
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10.21.3 Lost productivity including the value of informal care, 

homemakers and childcare  

A final sensitivity analysis tested whether there was any difference in the INB to society of 

implementing the intervention by placing a value on activities traditionally deemed to be 

economically inactive.  These roles require replacement when the person who is ill is unable to 

fulfil them.  Table 10.37 shows the proportions of the sample who were parents, those who 

had childcare duties, those who were carers themselves and those who were homemakers.  

The value placed on these activities was deemed to be the market value for replacing someone 

in these roles.  Where someone had two roles, e.g. homemaker and childcare, only one activity 

was counted.  There were no statistically significant differences between the two cohorts in 

terms of the numbers who were parents, the number with children aged under 18, and the 

number of carers (Table 10.37).  Of the overall sample, 43% were a parent, and 38% of the 

overall sample were a parent or step-parent (n=1) to children under 18.  Of those who were 

parents, 43% required some form of childcare to attend services.  This was 19% of the total 

sample.  There were 4 participants (2%) with children in care; 3 from the TAU cohort (1 female 

and 2 males), and 1 from the EI cohort (female).  The number of children aged under 18 per 

participant ranged from 1 to 7; the median was 2.  Five participants were the principal carer 

for a family member themselves; one for a terminally ill parent, and the remainder for spouses 

or children with a mental illness.  Four participants (2%) presented with a post-partum FEP. 

Table 10.37 Parenting, childcare and carer sample information 

Binary variables  
n (%) 

All  
(206) 

TAU  
(80) 

EI  
(126) 

Statistic* 
 

Parent or step parent 88 (43) 38 (48) 50 (40) 1.222 
Childcare required  
to attend services 

38 (19) 16 (20) 22 (17) 0.210 

Carer themselves 5 (2) 1 (1) 4 (3) 0.744 
Post natal FEP 4 (2) 3 (4) 1 (1)  2.290 
Children in care 4 (2) 3 (4) 1 (1)  2.290 

Continuous variables  
Median (IQR) 

    
(z) 

Number of children 
 (n=87) range 1-7 

2 (1-3) 1(1-2) 2 (1-3) -1.480 

Number with children under 18 
(n=78) range 1-7 

1 (1-2) 2 (1-3) 2 (1-3) -0.286 

Χ 
2   

used for binary variables, Fisher’s exact  test used where cell value < 5, Mann Whitney U test used for used for 
non-normally distributed continuous data * significant at the p<0.05 level; rounded up for number and %, rounded 
to 3 decimal places for statistic 
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Table 10.38 Value of lost productivity for homemakers, parents and carers 

Value of Lost 
productivity €  
mean (SE) 

TAU 
(79) 

EI 
(126) 

Difference 
in means 

(SE)* 

95% CI † 
(N) 

|Z| 

Homemaker 
(n=17) 

5,543 (832) 5,534 (1,113) 9 (1,336) -2,495 to 2,551 0.01 

Childcare  
(n=38) 

6,905 (1,954) 5,975 (1,283) 930 (2,249) -3,022 to 6,388 0.40 

Participant a carer 
(n=5) 

6,024 (-) 7,159 (2,811) -1,135 (-) - - 

Overall carer/ 
homemaker 
/childcare  

1,475 (500) 1,280 (319) 194 (593) -967 to 1,356 0.33 

Total lost 
productivity, € 

76,457  
(8,255) 

42,911 
(3,747) 

33,546 
(9,056) 

16,089 to 51,052 3.48** 

CI: confidence interval; EI: early intervention; TAU: treatment as usual; N: Normal based; SE: standard error  
Χ 

2   
for categorical variables, Mann Whitney U test (z) used for non-normally distributed continuous variables  

† Bootstrapped to 1000 replications; ** significant at the p<0.001 level; number and % rounded up, statistic 

rounded to 2 decimal places  

Table 10.38 shows the value of lost productivity for homemakers, carers and participants 

requiring childcare. The difference in total lost productivity including these activities was 

statistically significantly less in the EI cohort.  The INB of implementing EI including the value of 

caring, homemaking and childcare was €33,546 (unadjusted) and €13,617 (adjusted) when the 

value attached to avoiding a relapse requiring admission or HBT from the societal perspective 

was €0.  The SE of the mean were large and the 95% CI wide, in keeping with previous 

analyses.  The INB was positive for every value of λ, and the 95% confidence limits in the 

unadjusted model were above zero for all values of λ in the unadjusted model, indicating the 

difference in INB was statistically significant.  In the adjusted model, the lower bound of the 

95% CI was below zero until society was willing to pay €50,000 to avoid a relapse requiring 

admission or HBT.  Figure 10.40 shows the NB and confidence limits graphically.  The 

probability that EI was cost-effective was 100% for all values of λ (unadjusted) and 89% 

(adjusted) at a value of €0 for λ.  Figure 10.41 shows the CEAC for the probability that EI is 

cost-effective for varying values of lambda. 
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Figure 10.40 Incremental NB including traditionally economically inactive roles 

 

Figure 10.41 CEAC including traditionally economically inactive roles 

 

10.21.4 Secondary outcome measures from the societal perspective 

10.21.4.1 Being in education, employment or further training (EET) 

The secondary outcome measures of being in EET at one year and the number of HDAH were 

evaluated from the societal perspective.  Implementing EI resulted in an INB €32,911 (SE 

€8,966) in the unadjusted model, and €14,282 (SE €10,793) in the adjusted model, when 

society placed no value on being in EET.  The INB was always positive for each value of λ, and 

the lower bound of the 95% CI was greater than zero in the unadjusted model indicating the 

difference in INB was statistically significant.  In the adjusted model there was an INB to 

implementing EI for every value of λ, however the lower bound of the 95% CI did not rise 

above zero until the value of λ was over €50,000 and the confidence estimates were wide.  The 

INB and 95% CI are shown graphically in Figure 10.42.  The probability that EI was cost-

effective from the societal perspective was 100% in the unadjusted model and 90% in the 

adjusted model when the value society attached to being in EET was €0.  The CEAC is shown in 

Figure 10.43 and includes both the health payer perspective and the societal perspective. 
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Figure 10.42 Incremental NB: being in EET from the societal perspective 

  

Figure 10.43 CEAC: being in EET from both perspectives 

 

10.21.4.2 Healthy days at home (HADH) 

From a societal perspective, the INB of implementing EI was €32,581 (SE €9,004) in the 

unadjusted model and €14,282 (SE €10,364) in the adjusted model when the value attached to 

a HDAH was €0.  The INB was positive for all values of λ; however the SEs of the mean were 

large and the 95% CI were wide, indicating the degree of uncertainty around these values.  

There was a 100% probability that EI was cost-effective in the unadjusted model and a 92% 

probability in the adjusted model when there was no value attached to an additional HDAH.  

Figure 10.44 shows the combined INB from each perspective and Figure 10.45 shows the CEAC 

for the probabilities that EI is cost-effective from each perspective.  
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Figure 10.44 Incremental NB of a HDAH (both perspectives) 

 

 

Figure 10.45 CEAC: HDAH from both perspectives 
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10.22 Summary of results from the health payer and societal 

perspectives 

Study II showed that whether there is an INB to implementing EI depends on the perspective 

of the study, the outcome measure chosen and the value that society paces on a unit of each 

outcome measure achieved. That value, represented by λ, is theoretical and unknown, so a 

range of values of λ illustrate how the INB to the health payer or to society changes depending 

on the theoretical value attached to the outcome.  When there is no value attached to 

avoiding a relapse requiring admission or HBT, the unadjusted INB of EI was €299 (SE €3,480) 

from the perspective of the health sector.  Following adjustment for socio-demographic and 

clinical characteristics, the null hypothesis that the INB to the health sector was less than zero 

could not be rejected.  Implementing EI resulted in a loss to the health payer of -€855 (SE 

€5,750) when the value of λ is €0.  When the societal perspective was taken and the loss of 

productivity in those who were employed (valued at the average industrial wage) was 

included, the null hypothesis could be rejected in both the unadjusted and adjusted models.  

Implementing EI resulted in an INB to society of €32,581 (SE €8,970) and €13,253 (SE €10,709) 

following adjustment for covariates including baseline employment status when the value 

attached to avoiding a relapse requiring admission or HBT was €0.   

Sensitivity analyses showed that the results were robust to adjustment for baseline costs and 

to an altered relapse rate.  The results were sensitive to whether the CSSRIs were completed 

by interview and supplemented with examination of medical records or completed by medical 

records alone.  There was a higher INB of implementing EI in people who were seen face to 

face by clinical interview in the unadjusted model.  Following adjustment for covariates, the 

INB was smaller when the value placed on avoiding a relapse requiring admission or HBT were 

lower, with a steeper slope and a higher overall INB for any given value of λ.  

Evaluation of sub-groups showed that when EI was delivered only to those with a functional 

psychosis (SSD) the INB to the health payer increased to €6,562 (SE €5,268) in the unadjusted 

model and €5,836 (SE €8,235) in the unadjusted model at a λ value of €0.  On the other hand, 

limiting EI to the youth sub group in the CMH setting (albeit from age 18-35 rather than 14-35 

as in international centres) resulted in a loss of -€1,386 (unadjusted) and a loss of €723 

(adjusted) to the health payer when there was a €0 value attached to avoiding a relapse 

requiring inpatient admission or HBT.  Implementing EI did not result in an INB to the health 

payer until the value attached to avoiding a relapse requiring admission or HBT was €15,000 
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(unadjusted) and just under €5,000 following adjustment.  Excluding psychosis due to a general 

medical condition also delivered a positive INB to the health sector.  

Implementing EI from the societal perspective resulted in large INB.  This was robust to 

sensitivity analysis, including replacing the average industrial wage with the minimum wage, 

incorporating time taken off work to attend follow up at the CMHT, and including the value of 

informal care, homemaking and childcare. 

Secondary outcomes of being in EET and the number of HDAH were also examined from both 

perspectives.  When there was no value attached to being in EET at one year, implementing EI 

resulted in an INB to the health payer of €299 (SE €3,480); however following adjustment for 

covariates, implementing EI resulted in a loss of €855 (SE €5,570) to the health payer.  As the 

value of λ rose, the INB attached to being in EET increasingly favoured TAU in the unadjusted 

model.  Following adjustment for covariates, which included baseline levels of employment, 

implementing EI resulted in an INB to the health payer once the value of λ was over €10,000 

for a unit increase in EET at one year.  Evaluating being in EET at one year from the societal 

perspective showed that implementing EI resulted in a large INB in both the adjusted and 

unadjusted models for any value of λ.  The secondary outcome measure HDAH was also 

examined from the health sector perspective and the societal perspective.  The difference in 

the number of HDAH was small, 10 more HDAH in the EI cohort.  Implementing EI resulted in 

an INB to the health sector of €437 (SE €3,536) in the unadjusted model when the value of λ 

was €0 for an additional HDAH.  Following adjustment for covariates, implementing EI resulted 

in a loss of €855 (SE €5,829) when the value of λ was €0.  Once the value of λ was just over 

€100 for each additional HDAH, implementing EI resulted in an INB to the health payer which 

increased for every value of λ; however the SE of the mean and 95% CI for this outcome 

measure were very wide, indicating a large degree of uncertainty.  From the societal 

perspective, the INB of an additional HDAH was €32,581 (SE €9,004) in the unadjusted model 

and €14,282 (SE €10,364) in the adjusted model when society placed no value on an extra 

HDAH.  A summary of the INB for the different perspectives and outcome measures is shown 

in Table 10.39 and Table 10.40. 

The probability that EI is cost-effective from the perspective of the health sector, the societal 

perspective and in each subgroup for a range of values of lambda is shown in Figure 10.46.  

This demonstrates visually the different impact the intervention has, an impact which depends 

on the perspective of the analysis and on the outcome measure chosen.
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Table 10.39 Incremental NB summary: unadjusted 

Unadjusted 

λ 

Relapse  - 

health sector 

Relapse 

- societal 

EET 

- health sector 

EET 

- societal 

HDAH 

-health sector 

HDAH 

- societal 

SSD  

subgroup 

U 35 

subgroup 

€0 299 32,581 299 32,911 437 32,581 6,562 -1,386 

€100 310 32,592 295 32,907 1,466 33,632 6,580 -1,377 

€500 355 32,637 278 32,890 5,584 37,837 6,652 -1,343 

€750 383 32,665 267 32,879 8,157 40,465 6,697 -1,321 

€1,000 411 32,693 256 32,868 10,731 43,094 6,742 -1,299 

€5,000 858 33,140 84 32,696 51,908 85,145 7,462 -951 

€10,000 1,417 33,699 -131 32,481 103,379 137,709 8,362 -516 

€15,000 1,976 34,258 -346 32,266 154,850 190,272 9,263 -81 

€20,000 2,536 34,817 -561 32,051 206,322 242,836 10,163 353 

€30,000 3,654 35,935 -991 31,621 309,264 347,964 11,963 1,223 

€50,000 5,890 38,172 -1,851 30,761 515,149 558,219 15,563 2,963 

€75,000 8,685 40,967 -2,926 29,687 772,505 821,038 20,063 5,137 

€100,000 11,481 43,762 -4,001 28,612 1,029,861 1,083,857 24,563 7,312 

EET: education, employment or further training; HDAH: healthy days at home; U35: youth subgroup 35 and under; λ: Lambda
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Table 10.40 Incremental NB summary: adjusted 

Adjusted 

λ 

Relapse 

-health sector 

Relapse -

societal 

EET 

- health sector 

EET 

- societal 

HDAH 

-health sector 

HDAH 

-societal 

SSD 

subgroup 

U 35 

subgroup 

€0 -855 13,253 -855 14,282 -855 14,282 5,836 -723 

€100 -829 13,279 -839 14,298 -41 15,095 5,867 -707 

€500 -724 13,384 -777 14,361 3,212 18,345 5,995 -643 

€750 -658 13,450 -737 14,400 5,245 20,376 6,074 -604 

€1,000 -592 13,515 -698 14,439 7,278 22,408 6,154 -564 

€5,000 459 14,567 -70 15,067 39,810 54,909 7,429 72 

€10,000 1,773 15,881 715 15,852 80,474 95,536 9,022 867 

€15,000 3,087 17,195 1,500 16,637 121,139 136,163 10,615 1,662 

€20,000 4,402 18,509 2,285 17,422 161,803 176,790 12,208 2,458 

€30,000 7,030 21,138 3,855 18,993 243,132 258,044 15,394 4,048 

€50,000 12,287 26,394 6,996 22,133 405,789 420,553 21,767 7,228 

€75,000 18,857 32,965 10,921 26,058 609,111 623,688 29,732 11,204 

€100,000 25,428 39,536 14,846 29,983 812,433 826,823 37,698 15,179 

EET: education, employment or further training; HDAH: healthy days at home; U35: youth subgroup 35 and under; λ : lambda 
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Figure 10.46 CEAC: summary of outcomes and perspectives 
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10.23 Study IIc: The wider impact of psychosis on society  

10.23.1 Introduction  

The criminal justice system is often a point of contact for people with mental illness.  An 

interdepartmental report which examined admissions to a remand prison between 2012 and 

2014 showed that of 8,374 committals screened, 1,205 required mental health assessment. 

23% of these had schizophrenia or another “delusional type” disorder. 206   

The societal costs associated with mental health services, costs which are not as evident in 

physical health illnesses, include costs associated with the criminal justice system and child 

protection.  Including these costs in a societal evaluation of an intervention is necessary from 

both a cost perspective and from a service planning perspective.  The reporting of child 

protection concerns are mandatory and trigger involvement of Community Care (CC).  CC case 

conferences require the presence of a significant number of individuals from across many 

departments, including Gardaí, CC service members and MH service members. While specific 

unit costs associated with the criminal justice system in Ireland were not available at the time 

of writing, it is relevant to note the degree of prevalence of these resources for future 

analyses. 

10.23.2 Criminal justice system contacts 

Information on use of the criminal justice system was taken from the CSSRI and supplemented 

with clinical records.  As there is no information on unit costs of the criminal justice system in 

Ireland, it was not possible to apply a unit cost to the information retrieved; however the 

descriptive statistics provide some idea of the extent of the use of each form of the criminal 

justice system.   

 

Of the total sample, 6% had a prior forensic history, 10% of the TAU cohort and 3% of the EI 

cohort. Figure 10.47 shows the breakdown of type of prior forensic history.  Two of the TAU 

cohort had previous convictions, for being drunk and disorderly and for driving while 

intoxicated.  There were a number of convictions for drugs offenses, 3 of the TAU cohort and 2 

of the EI cohort.  There were a 5 people with convictions for violent offenses including assault 

(3 TAU and 2 EI), and one participant had served an 18 month sentence for grievous bodily 

harm (GBH). 
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Table 10.41 shows the numbers of people with a criminal justice system contact in the first 

year after presentation with the FEP, and the units of contact if the service was used.  There 

were no statistically significant differences between the two cohorts in their use of the 

criminal justice system.  In the overall sample 23% had some form of contact with the Gardaí.  

There were 3 people (1%) imprisoned during the course of the one year and 6 people (3%) 

were in contact with the probation services during the course of the one year.  Ten per cent of 

the total sample had a court appearance, the majority in the criminal court, and 4% of the 

sample had an assessment in custody by a psychiatrist.  In the total sample, 10% had 

documented contact with a solicitor (not including the MHA process).  Figure 10.48 shows a 

breakdown of the documented reasons for the court appearance. 

 

Table 10.41 Criminal justice system contacts 

n (%) Total  
(206) 

TAU  
(80) 

EI  
(126) 

Statistic p value 

Garda contact 48 (23) 19 (24) 29 (24) 0.006 0.939 

Prison 3 (1) 2 (3) 1 (1) 0.993 0.561 

Probation 6 (3) 1 (1) 5 (4) 1.279 0.408 

Court (any)  (n=204) 20 (10) 12 (10) 8 (10) 0.006 0.940 

Criminal court  (n=204) 14 (7) 6  (8) 8 (7) 0.084 0.772 

Civil court  (n=204) 6 (3) 2  (3) 4 (3) 0.809 0.765 

Custody assessment (n=200) 8 (4) 7  (6) 1 (1) 2.653 0.148 

Solicitor (excludes MHA contacts) 21(10) 7 (9) 14 (11) 0.362 0.547 

Continuous variables (if service used) 
Median (IQR)  
Range 

   

Number of Garda contacts 
(n= 46, 2 missing) 

1 (1) 
0-4 

1 (0) 
0-2 

1 (1) 
 0-4 

-1.040 0.298 

Length of stay prison  (n=3) 30 (263) 139 (263) 30 0.0 1 
Probation units  
(n= 5, 1 missing) 

6 (8) 1 9 (8) -1.414 0.157 

EI: early intervention; TAU: treatment as Usual; IQR: interquartile range; MHA: Mental Health Act, 2001; Fisher’s 
exact test used when cell values less than 5 
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Figure 10.47 Prior forensic history 

Figure 10.48 shows the reasons for criminal and civil court appearances documented in the 

first year after presentation.  Attendance for violence included spousal or parental application 

for a barring order against the participant.  The sequelae of alcohol and drug use included 

appearances in court for drunk and disorderly behaviour and for driving while intoxicated.  

Other reasons for court appearances recorded as subsequent to the participant’s psychosis 

were breaking and entering, arson and a mandate for forensic assessment. 

 

Figure 10.48 Court appearances 

 

10.23.3 Child protection and community social worker contacts  

Table 10.42 shows the extent of contact with child protection services. There were more CC 

contacts in the TAU cohort (19% v 7%, χ2 =6.405, p=0.011).  There were 10 individuals who 

required one or more case conferences in the TAU cohort and 2 individuals who required one 

or more case conferences in the EI cohort.  Of the total sample 43% were parents or a step 

parent (n=1).  Of those who were parents, 13% of the total sample required one or more case 
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conferences and this was statistically significantly more likely in the TAU cohort (24% v 4%, χ2 

=7.649, p=0.008). 

Table 10.42 Child protection and community social worker contacts 

n (%) Total (206) TAU (80) EI (126) Statistic p value 

Any CC social worker contact † 24  (12) 15 (19) 9  (7) 6.405  0.011 

Any child protection contacts 14   (7) 7 (9) 7  (6) 0.653  0.419 

CC case conference (all) 12   (6) 10  (13) 2  (2) 10.622   0.002 

Parent or step parent 88 (43) 38 (48) 50 (40) 1.222  0.269 

Any CC social worker contact  

(if a parent) 

19 (22) 11 (29) 8  (6) 2.138  0.144 

Child protection contact 

(if a parent) 

14 (16) 7 (18) 7 (14) 0.271  0.603 

CC case conference (if a parent) 11 (13) 9 (24) 2  (4) 7.649  0.008 

CC: community care; EI: early intervention; TAU: treatment as usual  

† The person was either under 18 at the time of an event whereby reporting is mandatory or had contact with a 

child under 18 at home or was a parent of an under 18;  

Χ
2 

test for categorical variables; Fisher’s exact test used when cell values less than 5 

While there are no available costs of contact with either the criminal justice system or the child 

protection and community care system in Ireland, both are resource and time intensive.  There 

is only one forensic centre in Ireland.  Further complications include that the criminal justice 

system impacts on many departments and many budgets.  Of the total sample, 12% had some 

form of CC contact, rising to 16% of those with children.  
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10.24 Study IId: Out-of-pocket expenditure  

There was considerable variation in out of pocket (OOP) expenditure in the first year after 

presentation with a FEP.  As discussed in chapter 7, OOP expenditure refers to anything related 

to treatment for the illness which the person has to pay for themselves.  If the person has 

healthcare coverage such as a medical card or health insurance, OOP spend depends on their 

cover.  Spend on external services such as counselling or alternate therapies are not covered 

by the medical card.  There were no statistically significant differences between the two 

cohorts in the amounts spent by the participants themselves for the majority of variables.  The 

exceptions were travel costs to the inpatient unit and to specialist/ tertiary centres for the TAU 

cohort (Table 10.45 below).  There was a high proportion of missing information in the OOP 

data as the original study was not designed to collect this information.  As with the physical 

health study, 2012 had the most complete information.  

10.24.1 Payment for healthcare in the sample 

Table 10.43 shows the proportions of people in each cohort by healthcare cover.  In keeping 

with the higher deprivation indices of the TAU cohort, more people had a medical card and 

fewer people had private health insurance.  The majority of the TAU cohort (66%) had a 

medical card for the whole year or a portion of the year.  Of the EI cohort, 55% had a medical 

card and 7% of these had both a medical card and private health insurance.  A third of the TAU 

cohort had no public or private cover for healthcare in comparison to 19% of the EI cohort.  

Degree of medical card coverage was significantly different between the two groups even 

controlling for levels of deprivation (LR χ 2 =11.89, p= 0.003). 

Table 10.43 Healthcare cover by cohort 

Health payment 
n (%) 

All  
(206) 

TAU  
(80) 

EI  
(126) 

No cover for the whole year 50 (24) 26 (33) 24 (19) 
Mixture of MC & no cover during the year 22 (11) 17 (21) 5   (4) 
Health insurance  33 (16) 1   (1) 32 (25) 
MC and health insurance 10   (5) 1   (1) 9   (7) 
MC 91 (44) 35 (44) 56 (44) 
EI: early intervention; MC: medical card; TAU: treatment as Usual 

Figure 10.49 shows a breakdown of the average OOP expenditure per person by type of 

healthcare cover.  In those with a medical card, the cost per annum was almost €1,500 less 

than in those with no cover during the year.  A proportion of people had a medical card at the 

start of the year and it was withdrawn or they had no medical card and obtained one during 

the course of the first year.  Their OOP expenditure was only marginally less than people with 
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no cover for the entire year.  People with private health insurance had €1,164 more OOP 

expenditure than people with a medical card. 

 

Figure 10.49 Average OOP expenditure by healthcare cover 

 

10.24.2 Travel to mental health services 

There was a large amount of missing information as to mode of transport to services; however 

comparing the information for all years to 2012 (where only 4% of information was missing 

across both samples, see Figure 10.50), the results are comparable and it can be assumed that 

the information is consistent.  In the 2012 sample, 84% of the TAU cohort travelled by car 

(either their own car or by a lift) and 60% of the EI cohort travelled by car.  A higher 

percentage of the EI cohort travelled by public transport or by foot or bike.  The average 

distance to mental health services in the TAU cohort was significantly larger than in the EI 

cohort.  Table 10.44 shows the average distance travelled from the participant’s home to each 

type of service.   

      

 Figure 10.50 Mode of travel to services 
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Table 10.44 Distance travelled to health services (km) 

Distance travelled (km return) 
median (IQR) 

All 
(205) 

TAU 
(79) 

EI 
(126) 

Statistic |Z| 

GP (n=199) 5  
(2 to 14) 

12  
(3 to 22) 

4  
(2 to 10) 

4.003*** 

MH community service (n=204) 11  
(8 to 23) 

26  
(8 to 44) 

7  
(5-13) 

6.420*** 

MH hospital (n=206) 15  
(8.8 to 48) 

52  
(30 to 84) 

11  
(8 to 16) 

8.153*** 

General hospital / A&E (n=204) 17  
(9 to 43) 

46  
(22 to 86) 

12  
(8 to 18) 

6.953*** 

Tertiary centre (n=206) 63  
(10 to 121) 

121  
(121 to 128) 

12 ( 
8 to 21) 

12.195*** 

A&E: accident and emergency department; EI: early intervention; GP: general practitioner; IQR: interquartile range; 
Km: kilometre; MH: mental health; TAU: treatment as usual;  
Continuous variables analysed by Mann Whitney U test for non-parametric analysis; * significant at the p<0.001 
level; median and IQR rounded up; statistic and probability rounded to 3 decimal places 

 

Table 10.45 shows the OOP costs of travelling to each of the service types and the cost of 

parking to the participant where these costs were incurred. 

Table 10.45 The cost of travel and parking  

Cost per person, € ‡  mean 
(SE) 

TAU EI Difference 
in means 
(SE) † 

95% CI † Statistic 
|z| 

Parking charges (n=116) 35 (5) 40 (7)    -5  (9)    -22 to 11 -0.63 
 

Travel costs       

To CMH (n=152) 366 (123) 225 (25) 141 (126) -106 to 389 1.12 
To MH hospital (n=122) 65 (10) 18 (2) 48   (10)     27 to 68 4.56*** 
To General Hospital (n=67) 78 (13) 27 (8) 51   (16)     19 to 82 3.14** 
To GP (n=84) 26 (5) 25 (4) 0.70 (6)    -12 to 13 0.11 
To scans / tests (n=99) 208 (23) 31 (4) 177   (25)   129 to 225 7.22*** 
Total travel cost (n=112) 575 (164) 281 (32) 294 (162)    -22 to 612 1.82 
 
Total travel and parking 
(n=111) 

610 (165) 326 (32) 284 (170)    -48 to 616 1.67 

† bootstrapped to 1000 replications;  ‡This figure includes those who had the service and on whom there was travel 
information; it does not include opportunity cost of time spent travelling  
CI: confidence interval; CMH: community mental health services; EI: early intervention; GP: general practitioner 
MH: mental health; SE: standard error; TAU: treatment as usual; €: Euro; 
Continuous variables analysed by Mann Whitney U test for non-parametric analysis; ** significant at the p<0.01  
*** Significant at the p<0.001 level; median and IQR rounded up; statistic and probability rounded to 3 decimal 
places  

10.24.3 The personal cost of medication 

The cost per person for medication varied widely (see Table 10.46).  Those with a medical card 

paid significantly less per month than those without.  Of the total sample, 49% had a medical 
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card for the full year and received free medication subject to a co-payment of 50 cent per item 

on a prescription to a maximum of €25 per month.  Those who had a medical card for a 

portion of the year (11%) paid the full amount for medication each month they had no medical 

card.  Forty per cent of the sample paid the full amount for their medication (34% of the TAU 

cohort and 44% of the EI cohort).  All persons with social insurance are entitled to apply for a 

Drug Payment Scheme (DPS) card which caps the amount the individual or family pay in a 

calendar month (€100 in 2010, €120 in 2011, €132 in 2012); however not everyone applies for 

one.  As the information on the proportion of the sample with a DPS card was not complete, 

the cost per person is shown for two different scenarios.  The first scenario is if the individual 

with no medical card did have a DPS card, which capped their costs per month.  The second 

scenario shows the effect of removing the DPS card, and paying the full amount in each 

calendar month.  The average cost of medication per person was much higher in the scenario 

where the individual had no DPS card.  

10.24.4 The OOP cost of attending CMH, external MH and primary 

care 

Table 10.46 shows the OOP expenditure incurred by the individuals in the first year of their 

illness.  The overall average OOP expenditure per person per annum in this sample with FEP 

was just over €2,000 (excluding travel which is shown above).  The OOP costs of attending a GP 

were higher in the TAU cohort even though the actual price of a visit to a GP was lower in rural 

areas (ranging from an average of €43 in the TAU areas to an average of €56 in the EI areas, 

range €40 to €65).  The personal cost of admission to a mental health or general hospital did 

not differ by cohort.  

One of the largest expenses incurred by individuals was on health services external to the CMH 

service.  This was higher in the TAU cohort, though the difference was not significant.  These 

services included external counselling, other appointments with mental health professionals 

outside the CMH service, and a small proportion of alternate therapies used by the individual 

for subjective treatment of the FEP, including reiki and rebirthing.  The medical card does not 

cover any of these services though some private health insurance plans do, which explains the 

high average amount that people with a medical card spent on OOP expenses. It is also a 

reflection on what people perceive to be lacking in the public sector and seek out themselves. 

  



181 
 

 

Table 10.46 The personal OOP cost of treatment and services 

Total cost per person € 
mean (SE) 

TAU 
(79) 

EI 
(126) 

Difference 
in means † 

95% CI  † Statistic 
|Z| 

Medication 
(DPS card) 

456 (53) 555 (58) - 99 (80) -257 to 58 -1.24 

Medication  
(no DPS card) 
 

943 (108) 917 (103) 27 (152) -274 to 327 0.17 

MH admission (n=122) 
(if admitted)  

423 (69) 521 (63) - 98 (92) -278 to 81 -1.07 

General Hospital (n=19) 
(if admitted)  

579 (99) 375  (76) 204 (125) -44 to 451 1.61 

A&E (n=63) 
(if attended) 
 

42 (9) 46 (12) -3.57 (15) -33 to 26 -0.24 

Cost of attending GP   
(if attended n=140) 
 

55 (13) 22 (3) 33 (13) 8 to 57 2.59* 

External counselling / 
alternative health (n=34) 
 

775 (326) 414 (99) 361 (327) -281 to 1003 1.1 

Scans/investigations 
(n=205) 
 

39 (12) 28 (8) 11 (15) -18 to 40 0.73 

Childcare   
(if required to attend MHS)  
(n=38)  
 

131 (46) 178 (46) -47 (63) -170 to 77 -0.75 

Total OOP cost (n=205) 
 

2,218  (246) 2,012 (244) 206 (354) -488 to  890 0.58 

This includes those who had the service and on whom there was OOP information  
† Bootstrapped to 1000 replications; * significant at the p<0.01 level 

A&E: accident and emergency department; CI: confidence interval; DPS: Drug Payment Scheme; EI: early 
intervention; GP: general practitioner; GMS: General Medical Services; MH: mental health; MHS: mental health 
services; OOP: out-of-pocket; SE: standard error; TAU: treatment as usual; €, Euro 
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10.25 Study IIe: Morbidity and mortality   

10.25.1 Introduction to morbidity  

There is an argument for including the physical health and morbidity of those with FEP 

psychosis in the reference case.  This population has an increased risk of developing particular 

illnesses, such as hypertension, type 2 diabetes, obesity and higher rates of smoking leading to 

smoking related illnesses and dies 15-20 years earlier than their peers.  

There were considerable amounts of missing information on morbidity in this sample (Table 

10.47).  Data were missing for one of two reasons.  The first was that information on physical 

health was not recorded in the medical file, and the second was that there were different 

assessors for 2 of the 3 years in question, and as the study was not originally set up to examine 

physical health in FEP, these data were not retrieved from the medical file.  Similarly adequate 

information on the cost of different morbidities is lacking.  Therefore it was decided not to 

examine the cost and effect of physical morbidity in FEP, but to present the available data on 

prevalence and health service use related to morbidity for illustrative purposes.  The results 

are presented by year.  

 Table 10.47 Completeness of physical health information by year 

n (%) Total by year Missing All Missing TAU Missing EI Missing information 
p value 

2010 62 14 (23) 0 (0) 14 (42) <0.001 
2011 67 9 (13) 0 (0) 9 (19) 0.052 
2012 77 0 (0) 0(0) 0(0) 1 
Total 206 23 (11) 0(0) 23 (89) <0.001 
TAU: treatment as usual; EI: early intervention 

The metabolic parameters of relevance to psychosis are the being overweight or obese, 

smoking status, cholesterol and triglyceride abnormalities, glucose abnormalities and elevated 

blood pressure. These were recorded as binary variables for clarity. 

  



183 
 

  

Figure 10.51 Number of metabolic abnormalities including smoking status in those for whom information was 
available 

 

 

Figure 10.52 Number of participants with a metabolic abnormality or smoking 

 

Of the total sample, 11% had no physical health information recorded (Table 10.47).  Of those 

with recorded data (n=183), 17% had no abnormal physical health parameter.  In people with 

at least 4 parameters recorded, 24% had one abnormality, 15% had two abnormalities and 1% 

had three abnormal parameters.  One person had all six abnormal physical health parameters 

(Figure 10.51 and Figure 10.52). 
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As 2012 was the year with complete physical health data (see Table 10.47), these data are 

presented separately for illustrative purposes (see Table 10.48 and Table 10.49).  There were 

no statistically significant differences in the proportions with physical health and metabolic 

parameter abnormalities between the two cohorts for smoking status, levels of obesity, 

cholesterol and blood pressure status.  There were more triglyceride abnormalities in the TAU 

cohort (χ 2 6.14, p 0.025 (Fisher’s exact)).  There were more glucose abnormalities in the TAU 

cohort (χ 2 6.58, p 0.022 (Fisher’s exact)). 

Examination of the 2012 data showed that, at follow-up, 59% were current smokers and 11% 

were ex-smokers.  Sixty-five per cent of the sample were overweight (defined as a BMI from 25 

to 29) and 22% were obese (defined as a BMI >30). There were other metabolic abnormalities 

in a high proportion of the sample; 30% had a cholesterol abnormality, 13% had a triglyceride 

abnormality and 17% had a glucose abnormality. The most incomplete information was 

measurement of blood pressure status.  In those for whom BP was recorded, 32% had an 

elevated blood pressure on at least one measurement.  

 Table 10.48 Physical health information for 2012 (most complete year) 

 % complete 2012 sample 
n (%) All TAU EI All (77) TAU (32) EI (45) 

Overweight and obese 84 84 84    
BMI over 25    42 (65) 20 (74) 22 (58) 
BMI over 30    14 (22) 9 (33) 5 (13) 
Smoking status 97 100 96    
Smoker    44 (59) 22 (69) 22 (51) 
Ex-smoker    8 (11) 2 (6) 6 (14) 
Non-smoker    23 (31) 8 (25) 15 (35) 
Cholesterol status 
High cholesterol 

94 94 93  
21 (29) 

 
12 (40) 

 
9 (21) 

Triglyceride status 
Abnormal triglycerides 

91 88 93  
9 (13) 

 
7 (25) 

 
2 (5) 

Glucose abnormality 94 94 93 12 (17) 9 (30) 3 (7) 
High blood pressure 53 44 60 13 (32) 6 (43) 7 (26) 
BMI: body mass index; EI: early intervention; n: number; TAU: treatment as usual  
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Table 10.49 Physical health information for the total sample 

 % complete  Total sample 
 n (%) All TAU EI All (206) TAU (80) EI(126) 

Overweight and obese 63 81 52 76 (58) 44 (68) 32 (49) 
BMI over 25 61 78 50 71(57) 41 (66) 30 (48) 
BMI over 30 59 74 50 22 (18) 16 (27) 6 (10) 
Smoking status 81 94 72    
Smoker    93 (56) 45 (48) 48 (53) 
Ex-smoker    11 (7) 3 (4) 8 (9) 
Non-smoker    62 (37) 27 (36) 35 (38) 
Cholesterol status 
High cholesterol 

68 96 50  
37 (26) 

 
18 (29) 

 
19(27) 

Triglyceride status 
Abnormal triglycerides 

67 76 60  
16 (12) 

 
12 (20) 

 
4(5) 

Glucose abnormality 68 80 61 25 (18) 16 (25) 9(12) 
High blood pressure 39 48 33 34 (43) 21 (55) 13 (31) 
BMI: body mass index; early intervention; n: number; TAU: treatment as usual  

While it was not possible to generate an estimate of the cost of mortality and morbidity in this 

sample, the data show that there is an excess of physical health morbidity in this population.  A 

total of 63 (31%) people had a prescribed physical health medication documented in their 

mental health clinical records (34 (27%) in the EI cohort and 29 (36%) in the TAU cohort).  The 

medications prescribed were for high cholesterol, high blood pressure, Ischaemic heart 

disease, thyroid abnormalities, type II diabetes, asthma and proton pump inhibitors. 

10.25.2 Mortality 

In the first year after presentation with a FEP, two people from the EI cohort had died.  Both 

had bipolar affective disorder (BPAD) and substance abuse, including alcohol, cannabis and 

opioids.  Both were male, aged 27 and 56. Neither was in employment at the time of 

presentation with their FEP.  In the 2-3 years following presentation with a FEP, a further 4 

people died, 1 from the EI cohort and 3 from the TAU cohort (range 18 months to 2 years and 

10 months).  The diagnoses included psychotic depression secondary to a GMC (cause of death 

cancer), BPAD and substance abuse (cause of death unknown), schizoaffective disorder (cause 

of death suicide) and recurrent depression with psychosis (cause of death suicide).   
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10.26 Summary of results  

This study evaluating the cost-effectiveness of EI using the NB framework showed that EI has 

an increased probability of being cost-effective if the perspective is broad.  Implementing EI 

has a small INB to the health sector in the unadjusted model, but results in a loss to the health 

sector following adjustment for socio-demographic and clinical characteristics if there is no 

value attached to avoiding a relapse requiring admission or HBT.  If the broader societal 

perspective is taken and lost productivity is included, then the INB to society from 

implementing EI is large in both the unadjusted and adjusted models when the value of 

avoiding a relapse requiring admission or HBT is €0.  The INB rises as the value attached to the 

outcome rises.  The choice of outcome measure also influences the results.  While it was not 

feasible to conduct a cost-effectiveness analysis of the effect of morbidity, mortality and other 

aspects of the societal perspective, such as the criminal justice sector, the description of the 

extent of these conditions and resource use shows there is an impact from both that should be 

taken into consideration.  The personal OOP expenditure in the first year after presentation 

was large in those with no medical card cover and may have an influence on compliance and 

attendance at treatment.  
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10.27 Discussion 

10.27.1 Where does this thesis sit in the literature? 

The literature on the economics of EI in psychosis comes mainly from studies with 

heterogeneous methods and outcomes.  Where clinical patient-level data were used, the 

settings were primarily specialist EI services delivering EI to a younger cohort with a maximum 

age of 40.  

To revisit the graphic representation of this work at the start of this thesis (Figures 1.1 and 

1.2), this body of work adds to the literature by evaluating the economics of EI in a real world 

setting.  The majority of countries have a rigid boundary between child and adult mental 

health services.  This thesis examines the economics of EI in a setting where there is no 

transitional youth model of EI, and EI is delivered through community mental health settings to 

an adult population, albeit with a specialist dedicated EI hub delivering the interventions.  

Study I suggested that EI may reduce inpatient costs in the community mental health context. 

Study II asks whether implementing a community based EI service is cost-effective.  Study II 

adds to the literature by addressing this question using patient-level data to assess lost 

productivity, informal care and OOP costs in addition to health care resource use and costs.  

Where lost productivity has previously been examined by modelling, 155 in this thesis it is 

examined using detailed patient-level data on employment, education and informal care.  

Study II further contributes to the literature by including an older population (over 45) in the 

intervention and analyses.  This is a particularly relevant question from a policy perspective, as 

EI services have traditionally been advocated for younger people, and yet there are a 

substantial proportion of people who become psychotic or present for care for the first time 

over the age of 45.  Indeed, recent economic problems and policy changes have led to the 

consideration of extending EI to this population in the UK and the ‘Early Intervention Access 

and Waiting Time Standard’ published in 2016 specifically states that the target population is 

people aged 14-65. 207  This thesis presents the first economic evidence which includes the 

older age-group at the time of writing.  

The cost-effectiveness of EI depends on the perspective taken and the outcome measure 

chosen.  Study II demonstrated that while there is an INB to society of implementing EI, the 

evidence for the cost-effectiveness of EI from the healthcare perspective is less convincing.  

This has policy implications as, if following the Irish HTA guidelines or the NICE guidelines, the 

value that the health sector places on the ability of EI to improve mental health is limited to 
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the direct cost perspective at the time of writing this thesis.  It is relevant to note that in other 

jurisdictions such as the Netherlands, the societal perspective is also taken into consideration.  

The second panel on Cost-Effectiveness in Health and Medicine recently published 

recommendations that the societal perspective should be evaluated and reported alongside 

the health payer perspective. 208  Study I supported the premise that EI can reduce inpatient 

admissions and therefore costs (albeit opportunity costs) by evaluating this in an Irish context.  

Study II has demonstrated that the concomitant increase in CMHT costs did not negate the 

savings made by inpatient costs.  The rigorous collection of all health service and resource use 

costs by CSSRI enabled comprehensive resource use evaluation, not only of CMHT costs, but 

also of external health use costs. 

10.27.2 Strengths, limitations and areas for future work 

 

Strengths 

Study II makes use of the NB approach which takes into account the joint effect of costs and 

effects upon each other and also facilitates the evaluation of uncertainty. This is in contrast to 

the ICER which examines the costs and effects in isolation, and does not handle uncertainty 

estimation well. 201, 209  There has only been one other study examining the cost-effectiveness 

of EI to date using the NB regression approach.  That study, published by McCrone et al in 

2010, evaluated a specialist EI service in comparison to an older TAU community model and 

showed a high likelihood that EI was cost-effective if outcomes such as quality of life and 

vocation were taken into account. 154   

The NB approach is useful as it facilitates evaluation of sub-groups in whom an intervention is 

potentially more cost-effective or less cost-effective.  In this case, delivering EI to the 

functional psychosis SSD sub-group was highly cost-effective from both a health sector and a 

societal perspective.  This was most likely due to the fact that the proportion of relapses was 

higher in this subgroup in the TAU cohort (0.18 v. 0.11).  As the INB is affected more by costs 

when the effect size approaches zero, a bigger effect size in this sub-group demonstrated a 

different INB profile.  

By contrast, the evaluation of the U35 subgroup revealed that EI was less likely to be cost-

effective.  The proportion of relapses requiring inpatient admission or HBT was 0.30 in the TAU 

cohort and 0.21 in the EI cohort; however EI was more costly in this subgroup and there was 

no INB to the health sector until the value of λ was very large.  This implies that limiting EI to a 

youth model in the current Irish context, where there are no youth inclusive EI services, no 

transitional services and care is delivered by very separate CAMHS and general adult services, 
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does not favour EI.  International services deliver EI across this age divide – usually starting at 

15-16 years of age.  This makes sense from a theoretical perspective, as this range of ages is 

the peak time for potential onset of mental health disorders in the developing adolescent and 

young adult brain. However, as the health service is presently organised in Ireland, there are 

no EI services which bridge this gap in care.  Therefore, when examining the cost-effectiveness 

of delivering EI to a youth sub-group aged from age 18 up attending an adult EI service, it is 

evident that EI is not cost-effective.  

The final subgroup analysis tested the effect of excluding people with organic psychosis, or 

psychosis secondary to a GMC.  This subgroup was identified a priori as an important one to 

evaluate as international research published in FEP and EI typically excludes people presenting 

with organic psychosis.  These cases can generate high costs and the effect of EI is uncertain as 

the psychosis is often resolved by treating the underlying medical condition.  Health economic 

analyses are usually concerned with the mean value, as this allows policy makers, service 

planners and decision makers to consider the total cost and effect of an intervention, rather 

than the median which is not subject to interpretation in a meaningful way.  People with 

psychosis secondary to a GMC will still present to EI services, and the cost of treating them is 

still incurred;  as in a real world setting it is not always immediately apparent that the cause of 

psychosis is medical rather than functional.  In this sample, despite the total number 

presenting with an organic psychosis being small - seven over three years of whom four were 

followed up and were eligible for inclusion in the study- including them had quite an impact on 

the results of the analysis.  The INB to the health sector of €1,796 when implementing EI 

excluding organic psychoses fell to an INB of €299 when including organic psychoses and the 

value attached to avoiding a relapse requiring admission or HBT was €0 (unadjusted).  

Following adjustment for covariates, the INB of €1,200 to the health sector when excluding 

organic psychosis from EI became a loss to the health sector of €455 when people with organic 

psychoses were included and the value attached to λ was €0.   It is artificial to exclude these 

cases from economic evaluations as they bear a very real cost that decision makers must 

consider.  The marked change in the incremental NB by excluding 4 people from the analysis 

also illustrates the degree of uncertainty associated with cost data, and this should be taken 

into account when presenting this information to service planners and policy makers. 

A strength of this study is the use of a comparison group that uses best practice CMHT.  

Previous studies in favour of EI have compared EI to older models of TAU.  This TAU cohort 

received HBT and assertive community outreach, all models of care designed to deliver acute 

care in the community where that is appropriate.  
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This study used robust methodology for the case finding and evaluation of people presenting 

with a FEP. While one of the two private hospitals in Ireland which may have admitted people 

with a FEP from any of the five catchment areas was not contacted as we did not have ethical 

approval to do so, the other private hospital was situated in the CMS catchment area and 

people from CMS were admitted there under the bed purchase agreement.    Otherwise, both 

samples are representative samples of FEP presenting to community mental health services in 

the five catchment areas included in the study.  That the second private hospital in Ireland was 

not contacted, was not felt to be major limitation, as the study was meant to be representative 

of people with FEP using community mental health services, and not an epidemiological study 

for causal evaluation.  Additionally, it was felt there would be no impact on numbers as there 

were 7 people from the catchment area admitted to the private hospital and treated as private 

patients during the three year period of the study, and it is reasonable to assume that the 

number would not be much different in the other private hospital. Each person attending the 

EI service received a comprehensive diagnostic interview and assessment by trained assessors 

with good inter-rater reliability.  Of those presenting to the TAU catchment area, 80% received 

a face to face interview at baseline with a comprehensive diagnostic interview and assessment 

by trained assessors, also with good inter-rater reliability.    

The patient-level direct and indirect costs included in this study were collected in a structured, 

standardised manner. As a year is a long time for patient recall with the CSSRI, the patient 

information was supplemented by corroborating it with information on resource use from 

medical records and by contacting primary care practices. Evidence shows that using patient 

recall alone underestimates resource use and therefore costs. 210  

Examination of the heath service and resource use data gathered showed that there were 

some pertinent differences in inpatient costs.  The TAU service had a fully functioning HBT 

team, used to avert admission or reduce the length of an admission.  Limiting the costs to 

mental health admissions only in this particular cohort showed that the EI service had a higher 

average cost per person (€13,571 v. €8,140).  When the medical admissions resulting from self-

harm, attempted suicide and the medical sequelae of mental health treatment were included 

in the inpatient cost, TAU was more expensive than EI (€17,651 v. €15,481 average cost per 

person).  While self-harm or suicide attempts were not specifically examined in this 

population, this is indirect evidence that this was less in the EI population. 

There are arguments that any medical admission during the follow-up period should be 

included. The decision to limit medical admissions to those directly attributable to the 

psychotic episode was made as the data were patient-level costs rather than costs derived 
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from a routine data-set, and therefore it was possible to assign an episode as related to the 

psychotic illness and as unrelated to the psychotic illness by examining the medical records. 

For example, having varicose vein surgery for during the one year period was unrelated to 

psychosis; whereas, admission for the consequences of neuroleptic malignant syndrome from 

antipsychotic medication was related to the psychosis. Where the psychosis was secondary to 

a medical condition all medical admissions were included. 

This thesis presents the first examination of the OOP costs that people with FEP face.  While 

this is an issue that depends on the funding model and structure of the health service-

financing, it is pertinent to acknowledge that people may have considerable OOP expenditure.  

This may lead to non-compliance with treatment or interventions due to expense, time 

constraints and accessibility constraints.  This has implications for service planning policy.  

Designing a ‘one size fits all’ service may lead to interventions not being taken up by those who 

need them the most, such as those with continuous negative symptoms who have difficulties 

with motivation and energy, or those with accessibility problems such as transport or 

childcare.  

A large proportion of the sample used external counselling services, meaning that they paid for 

counselling services outside the community mental health care system (as these would not be 

covered by a medical card).   There were no statistically significant differences in the two 

groups in the proportion paying for counselling.  This is relevant to note, as it implies that the 

participants were not receiving what they subjectively felt they needed to get better from the 

mental health service.  In some cases, this included alternate or complementary therapies, 

which the participants were also using to recover. 

A further strength of this study is the estimation of the degree to which there is medical 

comorbidity at one year, even at this early stage of treatment.  While not specifically costed 

due to a lack of national and international economic data on the marginal cost of having type II 

diabetes, or high cholesterol or being a smoker or overweight, the extent of the problem is 

visible.  National studies on the overall costs of these illnesses show that these are expensive 

illnesses to the healthcare system, 211, 212 and there is evidence to show that having 

comorbidity exponentially adds to the cost of healthcare in these individuals. 138  There is 

scope for further work in this area examining the incremental cost per person of having these 

comorbid illnesses over the lifetime of a psychotic illness.  EI services internationally are 

introducing physical health interventions to the list of interventions offered to people 

presenting with a FEP.  The Bondi group in Sydney has an integrated model of care ‘Keeping 
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the Body in Mind’ within their early psychosis programme, and DETECT has a healthy lifestyle 

intervention in place since 2014.  

With regard to mortality, the time period of this study of this study was short and was not set 

up to specifically examine suicide and self-harm.  However, of those who died in the two to 

three years following their presentation where the cause of death was known, two were 

suicides and two were people with BPAD and significant substance abuse.  Of the 19 admitted 

to a medical hospital for a reason related to their psychosis, a number were due to attempted 

suicide and self-harm. Four required ICU treatment for their attempt, all from the TAU cohort.  

EI services have been reported to reduce the risk of attempted suicide from 10% to 1%.22 

Limitations 

While this study has a number of strengths and novel areas of contribution to the body of 

knowledge in the economic evaluation of EI in psychosis, there are also limitations.  The study 

design is not as robust as that of an RCT.  The service level agreement that the EI service has 

with the HSE meant that conducting an RCT was not feasible.  This means that there are 

potential sources of observed and unobserved bias.  However, EI is a complex intervention and 

there are arguments that the RCT design may not be the most appropriate method of 

evaluating complex interventions.  As discussed in Chapter 4, there is an on-going debate as to 

the most appropriate method of evaluating complex interventions.  While it is important to 

know whether an intervention is cost-effective or not, it is also necessary to evaluate in what 

circumstances the intervention works and for whom.  While this can be done using statistical 

analysis of RCT data, the recommendations around conducting evaluations of complex 

interventions state that more detailed reporting of outcomes, context and intervention is 

required. 118, 213  Therefore in this thesis, a considerable proportion of the early chapters of the 

PhD are dedicated to describing the catchment areas, the health service system and its 

financing in great detail, to place the EI intervention in its context.  While not an RCT design, 

the use of two comparative incidence-based cohorts in a well-defined population, and 

controlling for observed population differences using regression analysis, can facilitate the 

evaluation of complex interventions in a real world setting. 

There is potential sample bias as there were many observed and potentially unobserved 

differences between the two cohorts.  The TAU cohort was younger, and from a predominantly 

rural more deprived setting with higher levels of unemployment.  The EI cohort was a mixture 

of individuals from a predominantly affluent area with a relatively older population and with a 

smaller proportion from deprived areas and rural areas.  The services had some differences in 

set up with the TAU sites operating as a well-resourced and best practice CMH service, as 
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described in Table 7.3.  Using the NB framework to conduct the cost-effectiveness analysis was 

helpful as it facilitated the ability to control for differences in socio-demographic and 

catchment area level characteristics in the analysis.  PSM can be used to simulate the 

conditions of an RCT design.  However, the optimal conditions for use of matching usually 

require more observations in the control group than the treatment group.  In this case there 

were more observations in the treatment group than the control group and this excluded a 

large number of people from the analysis as they did not have a match.  Therefore the 

propensity score was used as a covariate in the initial analysis; however as this did not yield 

any extra information in comparison to including the covariates themselves, the propensity 

score was not ultimately included in the final model.  Rather, the NB approach was used, 

facilitating the use of regression to control for observed differences between the groups.  

Clearly there are unobserved differences that are not included and therefore the results 

should be interpreted with this in mind.  

There are caveats to using the INB approach.  The choice of the value attached to lambda is 

known where an outcome measure such as the QALY is used. The threshold value of WTP has 

been set by various guidance bodies at a particular cost per QALY gain. The value attached to 

lambda in the use of other outcome measures is arbitrary and has to be informed by the 

literature. For example, in choosing relapse requiring admission or HBT, it is known that 

relapses which require admission are more expensive by approximately £6,000 sterling. Using 

thousands as the pivotal values in interpreting the CEAC may be reasonable, as it shows the 

policy maker whether the investment is worth paying in comparison to the known value of a 

relapse requiring admission.  On the other hand, we do not know how much a HDAH is worth 

and there is no literature looking at WTP in this area, so the policymaker does not have any 

external criteria or benchmark for the pivotal value. Being in employment can be assessed 

against external criteria such as the average industrial wage; however, the value of a day in 

education is unknown. 

Another caveat to consider is that the principal investigator of this study had also worked in 

the EI service and collected the majority of the follow-up data. There may have been some bias 

towards EI, as there was time and energy invested in EI.  In order to minimise any potential 

bias, the study data were pseudononymised and analysed in this manner, and the analysis was 

supervised by third parties outside the EI service.  From a positive perspective, the data were 

as complete as possible.  Not receiving a third party data file ensured that where there were 

missing data, the principal investigator was in a position to retrieve that data where possible 

which minimised the need for statistical means to evaluate the missing data.  
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Unit cost data 

The unit cost data in the study are from a variety of sources as described in Chapter 8 on the 

unit cost information.  While considerable time and resources were devoted to generating the 

unit costs used in this study, there are still some unit costs lacking and some were incomplete, 

possibly leading to an underestimate of the cost information. This is particularly relevant in the 

intervention cost which did not include capital costs or non-contact costs. The lack of 

published national unit costs limits the ability to compare studies of this type as the cost data 

may differ by study.  

Power calculation, sample size and hypothesis testing  

Power calculations are not usually done in cost-effectiveness analyses as the approach is 

different to the conventional frequentist approach used for significance testing.  While some 

frequentist analyses are carried out to evaluate the two samples, the focus of the thesis was 

on cost-effectiveness data.  The descriptive analyses are not corrected for comparison of 

multiple groups as the focus is not on whether the health costs or social costs are different 

across groups. Future work to evaluate the health service use and costs further would require 

different emphasis from a statistical perspective. 

Choice of outcome measure 

The gold standard outcome measure of choice in economic evaluations is the QALY.  The 

choice of primary outcome measure was limited to one that could be extracted from the 

clinical records at one year.  This is a limitation of the study which was imposed by the 

pragmatic difficulties of doing research in a real world setting.  The comparison site 

implemented EI early in the course of the three year period of the study, and the study as 

originally proposed had to be amended.  As described in Chapter 7, section 7.4.3, a new 

outcome measure was selected to facilitate retrospective analysis in a proportion of the 

participants, by using an outcome measure which could be reliably extracted from medical 

records.  While this is a limitation of the study, as the QALY is the outcome measure of choice 

in the reference case as described in HTA guidance documents, there are concerns about the 

utility measures currently used to generate QALYs in psychosis. 96, 99, 165  There are advantages 

to other outcome measures.  Relapse requiring admission or HBT is a valid outcome measure 

which could potentially be used as a key performance indicator (KPI) in real world programme 

evaluation.  Relapse requiring admission or HBT does not have a defined societal threshold 

ratio or value of WTP; however relapse has a significant impact on outcome.  Relapse, in 

particular relapse requiring admission or HBT, has an impact both on the person with psychosis 
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and their family.  Relapse of psychotic illness is costly, and inpatient costs are the major driver 

of the overall costs of relapse.  Approximately 30 to 70% of people with FEP will relapse. 214  

There is a significant cost difference between those who relapse requiring admission and those 

who do not require admission.  One study recorded a cost difference of £6,000 between those 

who did not relapse requiring admission (£2,000) and those who did (£8,000). 215  Relapse also 

has a significant impact on recovery. People who relapse achieve recovery more slowly than 

those who do not. 216   

The disadvantage of using relapse requiring inpatient or HBT as a primary outcome measure is 

that admission and HBT are also components of cost.  This has implications for an economic 

evaluation and renders interpretation of the cost-effectiveness results difficult.  Ideally, the 

primary outcome measure would be a clinical measure. At the planning stages of this study, 

possible choices of outcome measure included quality of life, using the QALY, and the GAF 

score, a proxy for functioning. For reasons described in the methods and discussion sections, 

this was not feasible.  Other alternatives include removing admission costs from the analysis 

(not done), or controlling for baseline costs. There were no baseline costs or pathways to care 

costs available. A high cost route to care (admission at baseline) was used as a proxy for 

baseline costs (Table 10.20). The effect of controlling for baseline costs using this approach 

was to increase the INB to the health sector both in the raw model and following controlling 

for covariates. Ideally, comprehensive baseline costs would have been included and the results 

should be interpreted with this in mind.  

Secondary outcome measures were chosen to further test the hypothesis.  The recovery ethos 

that permeates recent work in mental health suggests that people consider themselves on a 

path to recovery, not when their symptoms are gone, but when they have experiences 

normative within their peer groups, such as better functioning, having a home and 

employment. 217  The IRIS guidance document in the UK recommends that the proportion of 

people with an FEP not in education, employment or further training (NEET) be no higher than 

local age and gender specific norms. 193 Being in EET and the number of HDAH were chosen as 

secondary outcome measures, both to reflect the recovery ethos, and to acknowledge the 

difficulties inherent in using relapse requiring admission or HBT as an outcome measure.  

There were significant differences in the proportions in full or part time employment at 

baseline in both cohorts, reflecting key differences in the EDs which comprised the different 

catchment areas.  As mentioned earlier in the methods section, the areas served by the EI 

service had one area with a higher proportion of older non-labour workforce population, one 

area had a university, and the third site was more comparable to the TAU area, with a more 
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rural population and higher levels of unemployment.  At baseline, more of the TAU cohort was 

in full or part time employment.  69% of this cohort worked in farming, factory work, services 

or retail. In contrast, 44% of the EI cohort were in this category (statistically significant at the 

p<0.001 level, χ2 = 26.01).  This may reflect the different nature of this community with a larger 

proportion of farming and industrial work in the area.  It is possible that more of this cohort 

were being supported in low-level employment within the family.  In keeping with the recovery 

ethos, the importance of vocational rehabilitation in EI is emphasised by the key role that 

employment status plays.  Those in employment at baseline had a higher likelihood of being in 

employment or training at one year.  In addition to facilitating entry to employment or training 

to those who are not in it at baseline, a goal of vocational rehabilitation, an integral 

component of EI, is to support people to remain in employment.  An important finding from 

this study was that, while the TAU cohort had a higher proportion in EET at baseline (53% v 

40%), more people in the EI cohort moved into EET at one year from not being in EET at 

baseline (12% v 6%).  This has an effect on the societal impact of EI.  

In addition to precluding the use of a clinical primary outcome variable, the implementation of 

EI by the TAU catchment area sites in 2013 had an impact on the available covariates which 

could be used in the regression analysis.  As discussed in Chapter 7, the study timeframe had 

to be revised to ensure there was no contamination from the introduction of EI in the 

comparison site.  Therefore the clinical follow-up assessments were done at different time 

points, ranging from 1 year to up to 3 years in the case of those who had first presented in 

2010 (Chapter 7, Section7.4.3).  It was decided to sacrifice some of the clinical measures in 

Study II and this included the utility instruments.    

While there was inter-rater reliability between the assessors for the EI cohort, there was no 

measure of inter-rater reliability between the EI assessors and the assessors who had collected 

the baseline data in the CAMPFEPS cohort.  In addition there were some subtle differences in 

the manner of data collection which had an impact on the choice of outcome measure.  As 

discussed in Chapter 7 this particularly impacted on the DUP and the GAF score.  While the 

GAF scores at baseline had good inter-rater reliability and were valid whether measured using 

clinical assessment or case vignette (ICC >0.75), the one year GAF scores were less reliable (ICC 

<0.4).  Equally, while DUP and DUI are very important measures in evaluating people with an 

FEP; neither could be used as a covariate in the NB regression analysis, as the Beiser 

instrument was collected differently in both cohorts.  The DUI and DUP were determined 

clinically by interview in all cases in the EI cohort, the majority of which involved interviews 

with a relative or a carer to date the onset of illness and onset of psychosis.  In the TAU group, 

the Beiser was completed with the participant in 80% of cases and from the medical record in 
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20% of cases and did not involve a relative in any case. Further work could evaluate the impact 

of EI on the subset of those with a valid DUP and GAF score. 

There was potential selection bias in the one year follow-up data.  Due to differences in the 

ethical approval from each PEC committee, the tracing procedures in each cohort were 

different.  Not all the of eligible EI sample was followed up at one year, while almost all the 

TAU sample had follow-up at one year either by clinical interview or by using medical records.  

The impact of this potential selection bias was tested by examining the total sample in the 

reference case analysis, and then by re-conducting the analysis only in those followed up by 

clinical interview in both samples to test the assumptions.  There were no statistically 

significant different socio-demographic or clinical characteristics between those followed up 

by clinical interview and those followed up by clinical record.  Specifically, there was no 

statistically significant difference in the primary outcome measure.  There were some 

differences in the cost data, and therefore in the NB statistic in the repeat analysis as seen in 

section 10.16.  The probability that EI was cost-effective shifted down and to the right; 

however the trajectory of the NB statistic remained the same.  As previously alluded to, the 

literature suggests that patient reports of health service resource use are often higher than 

resource use taken from medical records so this suggests that the cost data in the overall 

sample is an underestimate of the costs in the TAU group rather than an over-estimate.  Re-

analysing the data in the smaller sample seen face to face may have introduced some small 

sample bias.  The EI cohort numbers had remained the same but the TAU sample size was 

much smaller.  

There were a number of areas of relevance to the societal perspective that it were not possible 

to include in the cost-effectiveness analysis.  These included the criminal justice sector, the 

child protection services and services to support asylum seekers or refugees, vocational 

education services, and money advice management services.  In some of these cases the 

numbers concerned were small and there were no differences in the numbers using these 

services in both cohorts.  Contacts with the criminal justice sector could not be costed as there 

are no national unit costs data.  As the system is not directly comparable with the UK, it was 

felt that the use of transformed UK unit costs was unlikely to give an accurate representation 

of the actual cost of criminal justice contacts in Ireland.  Despite this, the picture that emerged 

was interesting from an estimation perspective.  Although serious crime is not common in 

psychosis, and is usually associated with substance abuse, the high proportion of prior contacts 

with the sector and the large number of contacts with the Gardaí during the first year after 

presentation provides scope for a targeted intervention.  It seems evident from our data, that 

people are either making contact with the Gardaí secondary to their illness, or others are 



198 
 

contacting Gardaí about them because of illness related behaviour.  From a policy perspective, 

the criminal justice sector is one of the pathways to care for FEP, and facilitating education of 

Gardaí and other areas of the criminal justice sector to the awareness of signs of psychosis 

may assist with a reduction of the DUP. 218   

Child protection services were highlighted as having a significant proportion of contacts with 

people with an FEP.  In this sample aged 18-65, 38% are parents of children under 18.  This has 

implications for planning services and equally has implications for those accessing services as 

described in the OOP results section above.  

10.28 Conclusion 

This study adds to the literature on the economics of EI in psychosis.  Use of patient-level data 

from a mix of urban and rural settings, evaluation of an intervention taking place in a real 

world setting and extensive consideration of the context in which the study took place provide 

additional insights into how EI services make their impact.  It is known from previous literature 

that EI makes its cost savings by reducing inpatient admissions.  Modelling studies have shown 

that the societal impact of EI is larger than its impact on the health sector through the effects 

EI has on employment and education.  This study shows that EI, delivered in a real world 

setting, in a mental health system which has no youth oriented specialist EI service, can still 

provide an INB from the societal perspective, even when the value of preventing a relapse 

requiring admission is unknown.  The effect from the health payer perspective is minimal; 

however as mental health aims to treat the individual from a recovery perspective, it is 

reasonable to show policymakers the effect of an intervention outside the health service. The 

comprehensive patient level information on health service and resource use inside and outside 

the mental health sector; and on employment, education and productivity; demonstrates that 

EI is extremely likely to be cost-effective when a societal perspective is taken.  The choice of 

outcome measure is very important and impacts on the NB statistic.  

Policymakers should consider that mental health interventions will often impact on outcomes 

outside the health service, such as employment, housing and education.  The funding structure 

of the health service in Ireland is such that a considerable proportion of the mental health 

budget goes on housing and education and vocational rehabilitation.  Therefore policymakers 

and service planners should not only be aware of this, but also consider alternate sources of 

funding mental health interventions when benefits accrue beyond the health service.  Chapter 

12 discusses the policy implications of this thesis in more detail.  This thesis provides support 

to the premise that EI has an INB to society and a high probability that it is cost-effective from 

this perspective. 
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11 Study III: Evaluation of utility instruments in first 

episode psychosis 
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11.1 Introduction 

Cost-utility analysis (CUA) is recommended as the preferred method of analysis of the 

reference case by guidance bodies. 103, 156  The preferred instrument for generating a QALY is 

the EQ-5D with mapping from other measures in the case where the EQ-5D has not been 

used.166  There have been concerns about the appropriateness of this particular utility 

instrument in mental health and in particular in psychosis, and studies conclude that disease 

specific measures should be reported alongside the utility measure.96, 99  While reporting the 

results of more than one outcome measure is useful in evaluating of quality of life in psychosis, 

only one outcome measure can be used in a CUA to generate a QALY.  

11.2 Methods 

11.2.1     Study question 

The aim of Study III was to systematically evaluate the EQ-5D-3L in a population with FEP and 

to compare it with another utility questionnaire and with disease specific outcome measures. 

11.2.2     Study setting and participants 

As described in Chapter 7, the participants in this study are a sample presenting with a FEP to 

one of 5 catchment areas in Ireland.  Three of the catchment areas, CMS, Elm Mount MHS and 

Wicklow MHS, are grouped together as CHO area 06.  The EI service DETECT operates in CHO 

area 06. Cavan and Monaghan MHS, the other two catchment areas are part of CHO area 1.  

The sample for Study III came from the original study evaluating the cost-effectiveness of EI in 

comparison to TAU, and included anyone who had completed a utility instrument following the 

introduction of the two utility instruments in 2013.   

Participants from the overall study were eligible for inclusion in Study III if they completed any 

utility measure at baseline or follow-up.  As the TAU site implemented EI in 2013, there were a 

number of people who were not eligible for the cost-effectiveness study who were included in 

Study III.  

11.2.3     Inclusion and exclusion criteria 

Any person with a FEP aged 18-65 presenting to the DETECT catchment area service or the 

Cava-Monaghan catchment area MHS during the time period of the study who had completed 

any utility measure at baseline or one year.  Participants with an organic psychosis were 

eligible.  People with mild intellectual disability were eligible.  Participants had to be in their 

first episode of psychosis and not on antipsychotic medication for more than 30 days.  There 
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were a total of 227 people included in Study III, 182 from the DETECT cohort and 42 from the 

CAMFEPS cohort.  

11.2.4    Study instruments 

Table 11.1 shows the instruments used in Study III.  Chapter 7 described each instrument in 

detail.  

Table 11.1 Study III instruments 

Instruments Study III 

Socio-demographics  
 
Diagnosis  SCID 
 



Psychosis symptoms 
SAPS 
SANS 





Depression  
Calgary Depression Scale 

 

Functioning ‡ 
GAF 

 

 
Multi-attribute utility 
EQ-5D-3L 
AQol-8D 





 

SCID: Structured Diagnostic Clinical Interview for DSM-IV; SAPS: Scale for the assessment of Positive Symptoms; 

Scale for the Assessment of Negative Symptoms; GAF: Global Assessment of Functioning Scale; EQ-5D-3L: EuroQol 5 

dimensions questionnaire; AQoL-8D: Assessment of Quality of Life 8 dimensions questionnaire   

‡ The GAF was not done at baseline in the TAU cohort and was elicited by case vignette as per methods section 

 

11.3 Outcome measurement and study outcomes  

11.3.1     EQ-5D-3L 

The EQ-5D-3L (EQ-5D) was selected to evaluate HRQoL in this sample with FEP as it is the 

preferred utility measure of many guidance bodies as discussed previously. 166  The EQ-5D-3L 

was given to each participant as part of the ‘self-reports’ questionnaires completed during 

their baseline and one year assessment in the EI cohort.  The EQ-5D-3L was given to each 

participant in the TAU cohort as a ‘self-report’ as part of their one year assessment.  It was not 

part of the baseline protocol.  Each participant answered the 5 items on the multi-attribute 

instrument and completed the visual analogue scale (VAS) to generate a subjective measure of 

HRQoL.  A value for each participant’s response on the EQ-5D-3L was generated using the UK 

valuation set as there are no Irish valuations to date.  As the period of the study was one year 

there was no requirement to adjust the score for time.  
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11.3.2      The AQoL-8D 

The AQoL-8D was selected to examine HRQoL and utility in FEP as a comparison measure to 

the EQ-5D-3L given its recommendation as particularly suitable when psychosocial elements of 

healthcare are important. 173  The AQol-8D was given to each participant at one year in both 

the EI and TAU cohorts.  It was not part of the baseline protocol in either cohort.  The AQol-8D 

consisted of 35 of varying numbers of levels.  The package for generating values for each 

health state in SPSS was obtained from the authors (www.aqol.com.au).  Each participant’s 

responses were entered into SPSS and the utility values and subscale scores were generated.  

As there are only Australian valuation sets for the AQol-8D to date (generated using TTO in a 

sample from the general population and patients), the values used are Australian.  The 

principal investigator corresponded with the authors to discuss the appropriateness of using 

these weights in an Irish population.  For comparative purposes, the EQ-5D-3L value set for 

New Zealand (there were no TTO value sets for New Zealand so those generated using the VAS 

method were used) and the EQ-5D-3L UK weights (generated using the VAS method) were 

compared with each other using the paired t-test to see if there was any difference in the 

means.  Overall, as shown in Table 11.2 the mean EQ-5D-3L utility score using the TTO method 

and UK value set was 0.014 units higher than the mean EQ-5D-3L utility score using the VAS 

method (t =3.072, p=0.003).  The mean EQ-5D-3L utility score using New Zealand VAS value set 

was 0.033 units lower than the mean utility score using the UK VAS value set (t=13.25, 

p=<0.001).  This may have implications for using the Aqol-8D as it seems the mean utility 

scores for the EQ-5D-3L are lower when using the New Zealand value set. 

 Table 11.2 EQ-5D-3L mean scores using different value sets 

 EQ-5D-3L  UK  

TTO Method 

EQ-5D-3L UK  

VAS Method 

EQ-5D-3L (NZ)  

VAS Method 

Mean (SD) 0.825 (0.224) 0.797 (0.234) 0.777 ( 0.219) 

Median (IQR) 0.848 (0.725 to 1) 0.814 (0.378 to 1) 0.716 (0.627 to 1) 

Range  -0.077 to 1 -0.074 to 1 0.147 to 1 

EQ-5D-3L: EuroQol 5 dimension questionnaire; UK: United Kingdom; AQoL-8D: Assessment of Quality of Life 8 

dimensions questionnaire; NZ: New Zealand; TTO: time-trade-off; VAS: visual analogue scale; SD: standard 

deviation; IQR: interquartile range 

  

http://www.aqol.com.au/
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11.4 Statistical analysis 

11.4.1     Summary of statistical analysis 

Data were collected on paper and stored in locked filing cabinets in the EI centre.  All data 

were stored under an ID without any identifiers.  The EI data baseline and one year data were 

entered into a purpose built database in Microsoft access.  The TAU data were kept separately.  

The baseline TAU data were extracted from the CAMFEPS Microsoft Excel database.  The one 

year TAU data were entered into a separate Microsoft excel database.  Microsoft excel was 

used for preparation, cleaning and preliminary analyses.  Subsequent analyses of the socio-

demographic and utility data were conducted in Stata 13.0.   

11.4.2   Utility data analysis 

The utility and other outcome scales were first inspected using histograms, Q-Q graphs and 

Shapiro-Wilks test to test for the assumption of normality.  None of the symptoms scales were 

parametrically distributed at one year and therefore non-parametric tests were carried out.  

Utility scores for the EQ-5D-3L were computed and compared with the disease specific 

symptom assessment scale using paired t-tests and Wilcoxon test of differences in mean ranks 

of observations.  Spearman’s correlations were used to assess the degree of correlation 

between the two instruments.  Utility scores for the AQol-8D (using Australian TTO weights) 

and EQ-5D-3L (using UK TTO weights) were computed and compared with paired t-tests and 

the Wilcoxon test of differences in mean ranks of observations used to identify significant 

differences at the p<0.05 level.  Spearman’s correlations were computed to assess the degree 

of correlation between the two instruments.  As the utility data were not normally distributed, 

the method of transformation with the smallest chi square on transformation was initially 

used, and then OLS regression was used for any normally distributed continuous data 

correcting for any heteroskedasticity.  Where the residuals remained non-normally distributed 

after transformation, GLM with the correctly identified family and link function were used. 

11.5 Results 

11.5.1     Sample description  

There were 311 people eligible for participation in the evaluation of utility measures in FEP. 

This cohort was part of the economic evaluation of EI in comparison to TAU which took place 

in five catchment areas from 2010 on.  The people in this sample presented between 2011 and 

2014 and were followed up between 2012 and 2015.  Of the 311 people who presented, 189 
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(61%) completed one or more utility questionnaires.  There were no statistically significant 

differences in marital status, gender, age at presentation, level of education, country of origin, 

diagnosis of SSD at baseline and levels of symptom score from the GAF, SAPS and SANS 

between those who completed at least one utility questionnaire and those who did not. A 

statistically significant proportion of people with urban status completed a utility 

questionnaire (see Table 11.3).  

Table 11.3 Comparison between those with and without utility questionnaires 

Binary 
 n (%) 

All 
(311) 

Utility 
(189) 

No utility 
(122) 

Statistic  Probability 
 P<0.05 

Male 172 (55) 103 (54) 69 (57) 0.127 0.721 
Ever married    97 (31) 64 (34) 33 (27) 1.604 0.205 
Finished high school 
equivalent 

208 (70) 134 (74) 74 (64) 3.158 0.076 

SSD at baseline 115 (37) 72 (38) 43 (35) 0.258 0.611 
Irish origin 241 (77) 146 (77) 95 (78) 0.016 0.898 
FUP at one year† 207 (67) 53 (29) 129 (71) 0.037 0.848 
Urban 170 (55) 115 (61) 55 (45) 7.435 0.006 

 

Continuous  
Mean (SD) 

     

Age at presentation 
Median (IQR) 

32 (24-42) 31 (23-40) 24 (33-45) -1.713 0.087 

GAF score at baseline 
(n=302) 

29 (11) 29 (12) 30 (10) 0.893 0.373 

SAPS global Score 
(n=280) 

8 (4) 8 (4) 8 (4) -0.868 0.386 

SANS global Score 
(n=281) 
 

5 (5) 6 (5) 5 (5) -1.128 0.260 

FUP: followed-up; GAF: Global Assessment of Functioning Scale; IQR: interquartile range; SANS: Scale for the 
Assessment of Negative Symptoms; SAPS: Scale for the Assessment of Positive Symptoms; SD: standard deviation; 
SSD: schizophrenia spectrum disorder; SD: standard deviation  
 † Follow-up at one year in those who completed an EQ-5D-3L at baseline  
Χ 

2 
for categorical variables and Mann-Whitney U test for continuous variables with non-parametric distribution 

(age) and Student’s T-test for continuous variables with parametric distribution (GAF) 
Decimals rounded up for n and %, decimals rounded to three places for statistic and probability  

 

11.5.2    Comparison of EQ-5D-3L at baseline and one year 

Complete EQ-5D-3L ratings were available for 68 participants at baseline, 168 participants at 

one year and 51 participants at both time points.  The mean EQ-5D-3L scores at baseline and 

one year are presented in Table 11.4.  The median scores for the EQ-5D-3L were higher than 

the mean scores.  There was evidence of left skew (skew -1.84 and a heavy tail (kurtosis 6.94) 

as shown in Figure 11.1.  The characteristic ceiling effect was observed with 33.4% of 

observations scoring 1.  At one year, 40% of participants scored 1 (n=68). 



205 
 

Table 11.4 Mean EQ-5D-3L utility scores at baseline and one year 

 EQ-5D-3L Baseline 
(UK TTO)  

 EQ-5D-3L one year  
(UK TTO)  

Mean (SD)  0.797 (0.234)   0.825 (0.224) 
Median (IQR)  0.814 (0.378 to 1)  0.848 (0.725 to 1) 
Range  -0.074 to 1  -0.077 to 1 
EQ-5D-3L: EuroQol 5 dimension questionnaire; IQR: interquartile range; SD: standard deviation; TTO: time-trade-off; 

UK: United Kingdom 

 

 

Figure 11.1 Distribution of EQ-5D-3L utility values at baseline and one year 

 

11.5.3  Comparison of the EQ-5D-3L and other outcome measures at 

baseline 

The EQ-5D-3L utility score had a moderately strong positive correlation with the VAS subjective 

HRQoL scale component of the EQ-5D-3L (Spearman’s Rho 0.6213, p=<0.001).  Figure 11.2 

shows the correlation of the VAS subjective HRQol and the utility score.  The proportion of 

variance explained by the VAS was 39%.  The EQ-5D-3L was weakly correlated with positive 

symptoms (measured by the SAPS), negative symptoms (measured by the SANS), depression 

(measured by the Calgary SDSS) and functioning (measured by the GAF scale) (see Table 11.5).  

Lower scores on the negative symptoms and depression scales were significantly correlated 

with higher EQ-5D-3L utility scores.  Higher positive symptom scores were also significantly 

correlated with higher EQ-5D-3L utility scores at baseline, meaning that as the level of positive 

symptoms increased so did the participant’s utility (Spearman Rho=0.3189, p<0.01).  The 

subjective HRQol as measured by the VAS also showed a positive correlation between 

increasing positive symptoms and increasing quality of life (Spearman Rho=0.2893, p<0.0276). 

Figure 11.2 shows the correlation of the EQ-5D-3L with the other scales visually. 
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Table 11.5 Correlation between the EQ-5D-3L and other outcome measures at baseline 

EQ-5D-3L  B  
 
Construct 

Questionnaire 
(B) 
 

EQ-5D-3L B 
Mean (SD) 

Outcome 
measure (B) 
Mean (SD) 

Spearman’s 
Rho 

% of 
Variation 

Subjective 
QoL (n=58) 

EQ-5D VAS  0.813 (0.220)      68 (21)    0.6213** 38.60 

Positive 
Symptoms 
(n=69) 

SAPS  0.797 (0.234) 8.78 (3.64)   0.3189** 10.17 

Depression 
(n=68) 

Calgary  0.802 (0.233) 3.79 (5.30)  -0.311** 9.67 

Negative 
Symptoms 
(n=69) 

SANS  0.797 (0.234) 6.14 (4.70)    -0.2236 4.99 

Functioning 
(n=67) 

GAF B 0.800 (0.234) 27 (13)     0.0204 0.04 

Utility 
(n=51) 

EQ-5D at 
1 year 

0.783 (0.241) 0.805 (0.239)     0.289* 8.38 

B: baseline; Calgary: Calgary Scale for the Assessment of Depression in Schizophrenia; EQ-5D-3L: EuroQol 5 
dimension questionnaire; GAF: Global Assessment of Functioning Scale; QoL: Quality of Life; SAPS: Scale for the 
Assessment of Positive Symptoms; SANS: Scale for the Assessment of Negative Symptoms; SD: standard deviation 
VAS: visual analogue scale; 
*Significant at the p<0.05 level; ** Significant at the P<0.01 level 
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Figure 11.2 Correlation between EQ-5D-3L utility scale and other scales at baseline  

The EQ-5D-3L was evaluated using OLS regression.  The residuals of the baseline utility scores 

were not normally distributed (See Figure 11.3).  The values were transformed using the 

square of the values as suggested by evaluating the transformations for the one with the 

smallest chi square and visually inspecting the graphics of the residuals distribution.  

Conducting an OLS regression on the square of the utility scores showed that only the VAS 

subjective HRQoL had any significant effect on the baseline EQ-5D-3L score (F (9,47)=7.76, 

p=<0.001, R2= 0.4558).  Table 11.6 shows the evaluation of the EQ-5D-3L with regression. 
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Figure 11.3 Distribution of the EQ-5D-3L residuals pre and post transformation 

 

Table 11.6 Evaluation of the EQ-5D-3L at baseline: regression  

EQ-5D-3L Baseline (n=57) Coefficient t 95% CI 

Subjective QoL (VAS scale)       0.007**  5.44  0.004 to 0.009 
Depression  0.003  0.41 -0.013 to 0.020 
Negative symptoms -0.002 -0.31 -0.019 to 0.014 
Positive symptoms  0.145  1.37 -0.007 to 0.036 
Functioning  0.004  1.22 -0.003 to 0.010 
Age at presentation -0.000 -0.05 -0.004 to 0.004 
Male -0.102 -1.65 -0.227 to 0.020 
Ever married -0.111 -1.49 -0.261 to 0.039 
SSD diagnosis at 1 year -0.035 -0.53 -0.168 to 0.096 
Constant 0.128  0.66 -0.261 to 0.516 
CI: confidence interval; QoL: quality of life; SSD: schizophrenia spectrum diagnosis; VAS: visual analogue scale; 
* Significant at the p<0.05 level; **Significant at the p<0.001 level 
 

11.5.4  Comparison of the EQ-5D-3L and other outcome measures at one 

year 

Of those followed up, 168 participants (81%) completed an EQ-5D-3L at one year.  The mean 

utility score was 0.8247 (SD 0. 2338) using the UK TTO values.  There were no statistically 

significant differences in clinical or socio-demographic variables between those who 

completed an EQ-5D-3L and those who did not.  

The distribution of the 1 year EQ-5D-3L showed the characteristic ceiling effect with 40% 

(n=68) of the EQ-5D-3L utility scoring 1 at 1 year (See Figure 11.4).  There was a heavy tail and 

right skew (skew -1.93, kurtosis 6.86).   
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Figure 11.4 Distribution of EQ-5D-3L utility scores and VAS quality of life scores at one year 

 

Correlation of the EQ-5D-3L with disease specific scales and other scales commonly in use in 

psychosis showed that depression (as measured on the Calgary CDSS) was moderately 

negatively correlated with the EQ-5D-3L (n=150, Spearman’s Rho= -0.5469, p=<0.001) and 

accounted for 34% of the variance in the EQ-5D-3L when controlling for the effect of other 

outcomes measures (Spearman’s Rho= -0.5836, p= <0.001).  None of the other symptom scales 

or outcome measures correlated well with the EQ-5D-3L at one year (see Figure 11.5 and Table 

11.7).  
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Figure 11.5 Correlation between the EQ-5D-3L and other symptom scales at one year  

 

  

Figure 11.6 Correlation of the EQ-5D-3L scores at baseline and one year   

The baseline and one year EQ-5D-3L scales had a Spearman’s Rho of 0.2895, meaning the 

correlation was not very strong (see Figure 11.6).  
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Table 11.7 Correlation coefficients between the EQ-5D-3L and other outcome measures at one year 

Construct 
EQ-5D-3L  at 
1 year 

Outcome 
measure (B) 
 

EQ-5D-3L 
1 year 

Mean (SD) 

Outcome 
measure (B) 
Mean (SD) 

Spearman’s 
Rho 

% of 
Variation 

Depression 
(n=150) 

Calgary  0.826 (0.219) 2.47 (3.38) -0.5469** 29.92 

Subjective 
QoL(VAS) 
(n=154) 

EQ-5D-3L 
VAS  

0.830 (0.218) 70 (19) 0.3645** 13.29 

Negative 
Symptoms 
(n=149) 

SANS  0.818 (0.227) 4.48 (4.87) -0.3244** 10.52 

Positive 
Symptoms 
(n=153) 

SAPS  0.820 (0.225) 1.72 (2.76) -0.2939 8.64 

Functioning 
(n=168) 

GAF 1 0.825 (0.224) 54 (23) 0.2012 4.05 

B: baseline; QoL: quality of life; EQ-5D-3L: EuroQol 5 dimension questionnaire; VAS: visual analogue scale; SAPS: 
Scale for the Assessment of Positive Symptoms; SANS: Scale for the Assessment of Negative Symptoms; GAF: Global 
Assessment of Functioning Scale; Calgary: Calgary Scale for the Assessment of Depression in Schizophrenia; SD: 
standard deviation 
* Significant at the p<0.05 level; ** Significant at the P<0.001 level 

 

The contribution of disease specific and other outcome measures to the EQ-5D-3L utility score 

were explored using regression techniques.  Initially the one year EQ-5D-3L scores were 

transformed by squaring them (as indicated by the smallest chi square when evaluating which 

mode of transformation to use); however the residuals remained non-normally distributed 

(see Figure 11.7).  Therefore a GLM with a Gaussian Family and an identity link was used to 

explore the contribution of other outcome scales to the EQ-5D-3L.  The only covariate which 

contributed to the EQ-5D-3L score with any significance was the depression scale, which had a 

negative influence on the score (z= -4.05, p=<0.001).  None of the other outcome scales or 

socio-demographic or clinical variables had any impact on the EQ-5D-3L score (see Table 11.8).  

 

Figure 11.7 Distribution of the EQ-5D-3L residuals at one year  
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Table 11.8 Evaluation of the EQ-5D-3L utility score at one year by regression 

EQ-5D-3L 1 year (n=130) Exp (b) z 95% CI 

Subjective QoL(VAS) 1  1.35 0.999 to 1.004 
Depression 0.97** -4.05 0.957 to 0.985 
Negative symptoms 1  0.22 0.997 to 1.004 
Positive symptoms 0.98 -1.54 0.972 to 1.003 
Functioning 1  0.57 0.999 to 1.002 
Age at presentation 0.99 -0.39 0.997 to 1.003 
Male 0.97 -0.79 0.902 to 1.045 
Ever married 0.96 -0.91 0.902 to 1.034 
SSD diagnosis at 1 year 1.02  0.62 0.959 to 1.085 
Constant 2.28**  7.17 1.817 to 2.849 
** Significant at p<0.001; QoL: quality of life; SSD: schizophrenia spectrum disorder; VAS: visual analogue scale; CI: 
confidence interval 

 

11.5.5  Comparison of the EQ-5D-3L and the AQol-8D measures at one 

year 

At one year 113 participants completed both an EQ-5D-3L and an AQol-8D.  The mean utility 

scores were 0.7085 in the AQoL-8D and the mean EQ-5D-3L scores were 0.8483 in the cohort 

with both an EQ-5D-3L and an AQol-8D completed.  The difference in mean scores was -0.1398 

(se 0.016) and this difference was statistically significant (z=7.074, p=<0.001).  There was a 

statistically significant correlation between the Aqol-8D and the EQ-5D-3L at one year follow 

up (Rho= 0.6759 p=<0.001).  The AQoL-8D had a better distribution (see Figure 11.8), with a 

kurtosis of 1.95 and a skew of -0.402.  There was less of a ceiling effect with only one 

observation scoring 1 at one year, in comparison to 68 of the EQ-5D-3L observations.  Of the 

total sample, 26% with an AQoL-8D at one year scored over 0.90, and 41% with an EQ-5D-3L at 

one year scored over 0.90.  The EQ-5D-3L had a lowest value less than zero, and the lowest 

AQoL-8D value was 0.24 (see Table 11.9). 

Table 11.9 EQ-5D-3L and AQol-8D one year utility values 

Utility Score 
(n=113) 

EQ-5D-3L 1 year  
(UK TTO)  

AQol-8D 1 year  Difference in 
means 

Mean (SD) 0.8483 (0. 194) 0 .7074 (0.2123) 0.1398 (0.1696) 
 

Median (IQR) 0.782  (0.698 to 1) 0.730 (0.56 to 0.91) (95% CI) 
-0.171 to 0.101 

 
Range -0.077 to 1 0.24 to 1 Z statistic : 7.074** 
% scoring 1 
 

40.47 0.85  

% scoring 0.99   2.56  
AQol-8D: Assessment of Quality of Life 8 dimension; EQ-5D-3L: EuroQol 5 dimension questionnaire; IQR:  
interquartile range; SD: standard deviation; TTO: time-trade-off; UK: United Kingdom 
*Significant at the p<0.05 level; ** Significant at the P<0.001 level 
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Figure 11.8 Distribution of one year EQ-5D-3L and AQol-8D scores 

 

Figure 11.9 Correlation between the EQ-5D-3L and AQol-8D at one year 

 

11.5.6  Comparison of the AQol-8D and other outcome measures at one 

year 

The AQoL-8D was completed by 117 participants (57%).  There were some statistically 

significant differences in those who completed an AQoL-8D and those who did not.  People 

with a SSD at one year were less likely to complete the AQoL-8D (χ 2 =9.26, p=<0.01).  People 

who completed a high school education were less likely to complete the AQoL-8D (χ 2 =6.45, 

p=<0.04).  There were no other statistically significant socio-demographic differences between 

those who completed and those who did not, including being of Irish origin (a variable which 

was used to approximate language). 

 

The AQoL-8D correlated only modestly with the disease specific symptoms scales (Spearman’s 

rho 0.39903 and 0.3018), moderately with the depression scale (Spearman’s Rho 0.5929), and 

strongly with the EQ-5D-3L and the subjective HRQoL as measured by the EQ-5D-3L VAS 

(Spearman’s Rho 0.6665). These were all statistically significant at the p<0.001 level).  Lower 
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depression, negative symptoms and positive symptoms all correlated with higher AQoL-8D 

scores. See Table 11.10 for details.   

Table 11.10 Correlation between the AQol-8D and other outcome measures at one year 

Construct 
 

Scale  
(at 1 year) 
 

Scale result 
(at 1 year) 
mean (SD) 

AQol-8D 
(at 1 year) 
mean (SD) 

Spearman’s 
Rho  

Variation 
(%)  

Utility 
(n=113) 

EQ-5D-3L  0.71 (0.21) 0.848 (0.194)  0.6759** 45.68 

Subjective 
QoL (n= 109) 

EQ-5D-3L VAS  72.89 (16.9) 0.707 (0.211)  0.6665** 44.42 

Depression 
(n=102) 

Calgary  2.20 (2.56) 0.707 (0.209) -0.5929** 35.15 

Negative 
Symptoms 
(n= 102) 

SANS  3.18 (4.32) 0.698 (0.213) -0.3993** 15.45 

Positive 
Symptoms 
(n=106) 

SAPS  1.28 (2.39) 0.704 (0.211) -0.3018** 9.11 

Functioning 
(n=117) 

GAF  55 (24) 0.707 (0.212)   0.0252 0.06 

Calgary: Calgary Scale for the Assessment of Depression in Schizophrenia; EQ-5D-3L; GAF: Global Assessment of 
Functioning Scale; SAPS: Scale for the Assessment of Positive Symptoms; SANS: Scale for the Assessment of 
Negative Symptoms; SD: standard deviation; QoL: quality of life; VAS: visual analogue scale 
** Significant at the P<0.001 level 

 

Partial correlation of the AQol-8D with the other symptom scales showed that subjective 

quality of life and depression were responsible for most of the variance (see Table 11.11). 

Table 11.11 Partial correlation of the utility measures with other outcome scales 

 
Spearman’s 
Rho 

Subjective 
Quality of Life 
(EQ VAS) 

Depression 
(Calgary) 

Positive 
Symptoms 
(SAPS) 

Negative 
Symptoms 
(SANS) 

Functioning 
(GAF) 

EQ-5D-3L B 
(n=58) 

0.6213 -0.2868 0.3214 -0.1696 -0.0028 

EQ-5D-3L 1 
(n=130) 

0.3672 -0.5836 -0.2923 -0.0302 0.2591 

AQOL-8D 1 
(n=91) 

0.6627 -0.6143 -0.2570 -0.3410 0.0592 

EQ VAS: EQ-5D-3L visual analogue scale; Calgary: Calgary Scale for the Assessment of Depression in Schizophrenia; 
SAPS: Scale for the Assessment of Positive Symptoms; SANS: Scale for the Assessment of Negative Symptoms; GAF: 
Global Assessment of Functioning Scale; EQ-5D-3L: Euroqol 5 dimension questionnaire; AQoL-8D: Assessment of 
Quality of Life 8 dimension questionnaire; B: at baseline; 1: at one year 

 

A regression model to evaluate the influence of each symptom scale, gender, diagnosis, age at 

presentation, and marital status on the Aqol-8D at one year was fit.  The model with the best 

fit was a GLM with a Gaussian distribution and an identity link (AIC= -97.62, BIC= -75.51). 

Figure 11.10 shows the residuals.  Controlling for all covariates, subjective quality of life and 



215 
 

the depression score were significantly influential on the AQol-8D utility score at the p<0.001 

level.  Negative symptoms were influential at the p=0.05 level and no other covariates had a 

significant impact on the AQol-8D score (Table 11.12).  Improved quality of life had a positive 

impact on the AQol-8D; higher depression scores and negative symptom scores had a negative 

impact on the AQol-8D. 

Table 11.12 Evaluation of the Aqol-8D utility score 

AQol-8D Utility Score 
(n=91) 

Exp (b) z 95% CI 

Subjective QoL          1**   7.22 1.004 to 1.007 
Depression 0.978** -3.20 0.963 to 0.991 
Negative symptoms          0.996* -2.18 0.992 to 0.996 
Positive symptoms 0.992 -1.02 0.997 to 1.008 
Functioning 0.999 -1.22 0.997 to 1.002 
Age at presentation 0.999 -0.07 0.942 to 1.063 
Male 0.993 -0.23 0.898 to 1.019 
Ever married 0.950 -1.64 0.986 to 0.942 
SSD diagnosis at 1 year 1.046 1.72 0.994 to 1.201 
Constant         1.566** 5.35 1.329 to 1.846 
AQoL-8D: Assessment of Quality of Life 8 dimension questionnaire; CI: confidence interval; QoL: quality of life; SSD: 
schizophrenia spectrum diagnosis; *significant at p<0.05; ** Significant at p<0.001;  

 

 

Figure 11.10 Distribution of the AQ0L-8D residuals 

 

11.5.7  Utility values by diagnostic group 

The differences in utility values by diagnostic group were examined for both time periods using 

t-tests and Wilcoxon rank-sum (Mann Whitney U) tests.  Dummy variables were created for 

three groups – people diagnosed with schizophrenia or schizophreniform disorder by one year 

(n=107); people with an affective component to their psychosis which included bipolar 

affective disorder, schizoaffective psychosis and substance induced mood psychosis (n=92); 

and people with a SCID diagnosis of depression and psychosis (n=61). 

0
1

2
3

4

D
e
n

s
it
y

-.4 -.2 0 .2 .4
deviance residual

Histogram of the residuals AQoL-8D

-.
4

-.
2

0
.2

.4

d
e
v
ia

n
c
e
 r

e
s
id

u
a
l

-.5 0 .5 1
Predicted mean AQoL8DUtility

gaussian



216 
 

11.5.7.1 EQ-5D-3L at baseline by diagnostic group 

At baseline, amongst the 69 people with an EQ-5D-3L, participants ultimately diagnosed with 

schizophrenia or schizophreniform disorder at one year had higher baseline utility values on 

the EQ-5D-3L than people with other disorders. This difference was not statistically significant 

(0.839 v. 0.779, difference in means= 0.06, z=-0.933, p= 0.35).  People with a psychosis with an 

affective component had lower utility values than people with other forms of psychosis (0.27 

v. 0.832, difference in means = 0.1045, z=1.119, p=0.263), again this was not statistically 

significant.  People with depression and psychosis (n=13) had a non-statistically significant 

difference in their utility scores, with a difference in means of 0.147 (z=1.843, z=0.065). 

11.5.7.2 EQ-5D-3L at one year by diagnostic group 

At one year participants with an EQ-5D-3L utility score (n=168) were evaluated by diagnostic 

group.  People with schizoaffective disorder had the lowest mean utility score (0.740).  People 

with schizophreniform disorder had the highest mean utility score (0.936).  Combining the 

groups, participants with a diagnosis of schizophrenia or schizophreniform disorder had higher 

mean utility values than other participants, however this difference was not statistically 

significant (0.853 v. 0.809, difference in means 0.043, z=-1.264, p= 0.206).  People with an 

affective component to their psychosis had lower mean utility values at one year (0.805 v. 

0.832, difference in means 0.0269, z = 0.595, p= 0.55).  People with depression and psychosis 

(n=35) had a difference of 0.082 in their utility score at one year, a difference that was not 

statistically significant at the 0.05 level (z =1.589, p= 0.112).  

11.5.7.3 AQol-8D at one year by diagnostic group 

Participants with an AQoL-8D (n=117) score at one year were evaluated by diagnostic group. 

People with a diagnosis of schizophrenia or schizophreniform disorder had higher utility values 

at one year (0.743 v 0.692, difference in means -0.05, z =-1292, p= 0.196).  People with an 

affective component to their psychosis had lower mean utility values at one year (0.0.694 v 

0.714, difference in means 0.02, z=0.549, p= 0.583).  People with depression and psychosis 

(n=21) had a difference of -0.02 in their utility (z= -0.306, p=0.76).  None of these differences in 

the diagnostic groups in utility scores measured using the AQoL-8D were statistically 

significant.   

Table 11.13 shows the different mean utility scores and mean HRQoL scores in the EQ-5D-3L at 

baseline and one year, and the AQoL-8D one year scores all by diagnosis.  Table 11.14 shows 

the different symptoms scales mean scores at baseline and one year by diagnosis (diagnosis at 

baseline and diagnosis at one year, as the diagnosis could change over the year).  
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Table 11.13 Utility values and HRQoL scores by diagnostic group baseline and at one year 

mean EQ-5D B (n=54) 

Baseline diagnosis 

EQ-5D B (n=54) 

1 year diagnosis 

EQ-5D 1 (n=168) Aqol-8D 1 (n=117) EQ-VAS B (n=43) 

Baseline diagnosis 

EQ-VAS B (n=43) 

1 year diagnosis 

EQ-VAS 1 (n=168) 

Schizophrenia  0.831 0.811 0.824 0.689 69 67 70 

Schizophreniform disorder 0.781 0.809 0.936 0.818 82 79 72 

Schizoaffective disorder  0.594 0.740 0.641 - 70 68 

BPAD 0.750 0.750 0.790 0.641 67 67 67 

Depression with psychosis 0.500 0.847 0.793 0.719 56 75 65 

Delusional Disorder 0.840 0.835 0.825 0.612 55 57 70 

Brief psychotic Episode 0.961 0.883  0.885 0.813 85 90 77 

Other psychoses † 0.797 0.648 0.819 0.754 64 51 71 

HRQoL: health related quality of life; B: at baseline;1: at one year; BPAD: Bipolar affective disorder; EQ-5D-3L:  EuroQol 5 dimension questionnaire; AQol-8D: Assessment of Quality of Life 8 dimension 
questionnaire; EQ-VAS: visual analogue scale of the EQ-5D-3L;  
† Other psychoses: substance induced mood disorder, substance induced psychosis, psychosis NOS, psychosis secondary to a GMC 
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Table 11.14 Symptom scores by diagnosis at baseline and one year 

Diagnosis (B) 
(n) 

Range SCZ Sczform SAD BPAD Depression 
psychosis 

Delusional 
Disorder 

Brief psychotic 

Episode 

Other 
psychoses 

GAF baseline (n=238) 
Baseline diagnosis 

0-100 
 

27 32 25 25 29 36 27 32 

GAF baseline (n=239) 
1 year diagnosis 

0-100 
 

28 29 24 26 32 34 27 36 

GAF 1 year (n=245) 0-100 
 

43 59 39 48 55 55 56 59 

Calgary depression B 
(n=211) 
baseline diagnosis 

0 -27 3 3 4 2 11 5 2 3 

Calagary depression B 
(n=211) 
1 year diagnosis 

0 -27 3 3 6 2 8 6 2 4 

Calgary depression 1 year 
(n=171)  

0 -27 2 1 5 4 4 4 1 2 

SAPS baseline (n=214) 
Baseline diagnosis  

0 -20 10 9 10 10 6 6 7 7 

SAPS baseline (n=215) 
1 year diagnosis  

0 -20 9 8 9 10 6 6 7 7 

SANS baseline (n=215) 
Baseline diagnosis  

0 -25 10 6 7 3 8 3 3 3 

SANS  1 year (n=216) 
1 year diagnosis  

0 -25 7 5 7 3 5 4 4 4 

SAPS 1 year (n=182)  0 -20 3 0 3 1 0 2 1 1 

SANS 1 year (n=179) 
 

0 -25 8 1 7 3 3 4 0 0 

B: at baseline; SCZ: schizophrenia; Sczform: schizophreniform disorder; SAD: schizoaffective disorder; BPAD: Bipolar affective disorder; GAF: Global Assessment of Functioning Scale; Calgary: Calgary 
scale for depression in schizophrenia; SAPS: Scale for the Assessment of Positive Symptoms; SANS: Scale for the Assessment of Negative Symptoms;  
† Other psychoses: substance induced mood disorder, substance induced psychosis, psychosis NOS, psychosis secondary to a general medical condition
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Table 11.15 shows the utility values by diagnostic group. There was a difference in 

mean score between the groups though none were statistically significant.  Those 

with SCZ or schizophrenform disorder consistently rated their utility higher than 

other psychoses at baseline and one year; and on both the EQ-5D-3L and the AQOL-

8D.  At baseline, people with any affective component (i.e. mania or schizoaffective 

disorder) had lower utility than people with depression.  At one year, those with an 

affective component had the lowest utility rating of all the three groupings on the 

AQoL-8D, but not on the EQ-5D-3L and had better utility than those with depression 

alone.  

 

Table 11.15 Utility scores by diagnostic group 

mean  
(SE) 

SCZ/Sczform  |Z|* Any affective 
component 

|Z|* Depression 
 

|Z|* 

EQ-5D-3L 
baseline 

0.839  
(0.040) 

-0.933 0.727 
(0.066) 

1.119 0.734 
(0.196) 

1.843 

EQ-5D-3L  
1 year  

0.853 
(0.026) 

-1.264 0.805 
(0.035) 

0.595 0.760 
(0.471) 

0.112 

AQoL-8D  
1 year  

0.743  
(0.034) 

-1.292 0.694 
(0.019) 

0.549 0.724 
(0.465) 

-0.306 

SE: standard error; SCZ / Sczform: schizophrenia or schizophreniform disorder; EQ-5D-3L: EuroQoL 5 
dimension questionnaire; AQoL-8D: Assessment of Quality of Life 8 dimension questionnaire 
*none were statistically significant at the p<0.05 level 
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11.6 Summary 

The analysis of the distribution of the EQ-5D-3L scores are in keeping with other 

published studies examining the psychometric properties of the EQ-5D-3L.  Between 

baseline and one year there was a difference of 0.028 in the mean scores.  There was 

a difference of 0.034 in the median scores at one year.  The median scores were 

higher than the mean at baseline (by 0.017) and at one year (by 0.023).  The 

characteristic ceiling effect was observed at baseline (33% of participants scored 1) 

and at one year (40% of participants scored 1).  

The EQ-5D-3L correlated most strongly in a positive direction with the EQ-VAS, the 

subjective measure of HRQoL; however the proportion of the variance explained by 

the VAS was only 39%.  The mean EQ-5D-3L score at baseline was lower in those 

ultimately diagnosed with schizoaffective disorder at one year.  Regression on the 

transformed scores showed that of the symptom, quality of life and function scales, 

only the VAS had any significant effect on the baseline score; however this is with the 

caveat that the sample size for this analysis was small.  

At one year, the EQ-5D-3L again showed the clustering of scores around 1 in 40% of 

participants (range -0.077 to 1) and the median score was higher than the mean.  In 

keeping with other published studies, the majority of the variance in the EQ-5D-3L 

score was explained by the presence of depression, measured in this study by the 

Calgary scale.  The Calgary scale was moderately negatively correlated with the EQ-

5D-3L and accounted for 34% of the variance.  None of the other symptom, quality of 

life or functioning scales correlated well with the EQ-5D-3L.  

The AQol-8D was able to discriminate amongst diagnostic groups better than the EQ-

5D-3L at one year and showed less of a ceiling effect and a better distribution.  
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11.7 Discussion 

The results of the evaluation of utility instruments in FEP reveal some interesting 

findings.  The utility instruments were relatively strongly correlated with each other 

(Spearman’s Rho 0.6759); however neither instrument correlated well with the 

disease specific instruments examined unless there was depression present.  In the 

SSD subgroup, correlations were weak between the utility instruments unless there 

was depression also present.  

It was also observed that comparing the mean utility values amongst different 

diagnostic groups, participants with schizophrenia and schizophreniform disorder 

consistently had higher levels of utility than other diagnostic groupings.  There is 

some debate about quality of life in FEP, in particular in the SSD group.  Some people 

who present with a SSD, and who have been involuntarily admitted to hospital, and 

who have high levels of positive symptoms rank their quality of life as high.219  In this 

study, with the caveat that the sample was small, 23 people (33%) had utility scores 

of 1 at baseline.  By one year 15 of those individuals were followed up and their 

mean utility values had fallen to 0.906 (SE 0.033, range 0.689 to 1).  In this sample, 

there was a positive correlation between positive symptoms (as measured by the 

SAPS) and utility values on the EQ-5D-3L; meaning that the higher the level of 

positive symptoms, the higher the utility value.  At one year this reverted to a 

negative correlation between high levels of positive symptoms, utility values and 

subjective quality of life. 

This phenomenon raises concerns about the usefulness of these utility 

questionnaires as outcome measures in psychotic illness.  This is particularly the case 

if the efficacy of an intervention is measured using QALYs for the purposes of 

comparing the cost effectiveness across interventions, as is recommended by bodies 

such as NICE and HIQA.  This raises the question as to whether treating FEP reduces 

utility as measured by the EQ-5D-3L.  In addition, disease specific scales which 

measure important components of psychotic illness such as depression, functioning 

and positive and negative symptoms do not correlate well with the EQ-5D-3L.  The 

majority of the variation in the EQ-5D-3L at baseline was explained by subjective 

HRQoL and at one year the majority of the variance was explained by the presence of 

depression.  In contrast, the AQoL-8D appeared to reflect more of the symptoms that 

make up psychosis, in particular negative symptoms and quality of life.  On the other 

hand, the AQoL-8D, while more sensitive to the impact of subjective quality of life, 
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depression and negative symptoms on overall utility, is a longer questionnaire; and 

was left partially completed or uncompleted by more participants than the EQ-5D-3L, 

in particular by people with a SSD.   

A review of generic quality of life measures used in quality of life research suggested 

that in mental health the focus should go beyond traditional narrow foci on quality of 

life to evaluate subjective quality of life and capabilities.220  Many studies of utility 

measures in psychosis recommend that disease specific measures be used in 

conjunction with preference based measures to evaluate quality of life in 

psychosis.96, 99  This is of concern when decision makers are advised to use QALYs 

generated by the EQ-5D-3L to guide decision making when allocating resources and 

funding.  For example, NICE in the UK and HIQA in Ireland recommend that the EQ-

5D-3L is the measure of choice in a CUA evaluating interventions and programmes. 

166  There may be artificially high cost-utility ratios, or in extreme cases, resources 

could be diverted away from mental health interventions due to the insensitivity of 

the utility measures which are not capturing the intended effect of the intervention.  

The recommended measure of cost-effectiveness used in economic evaluation may 

penalise interventions for people with psychosis. 

With an emphasis on value driven health care and patient preferences in allocating 

resources amongst highly competitive fields of health care, people with mental 

health problems, and in particular psychosis, are at risk of losing out.  The effect of 

mental health interventions goes beyond the domains captured by traditional 

improvements in physical health.  Proponents of the capability approach state that 

capability measures more accurately reflect what is important to people in scenarios 

such as mental illness or palliative care where the goal of an intervention goes 

beyond curing illness or prolonging life. 221, 222 

In conclusion, this study adds to the body of literature on utility measures in 

psychosis.  This study confirms the characteristic distribution of the EQ-5D-3L in a 

population with psychosis, and confirms that variance in the scores is explained by 

the presence of depression.  At the time of writing this thesis, this study is the first 

evaluation of the AQoL-8D in psychosis.  This measure appears to have a better 

distribution in psychosis, and more of the variance is explained by other symptoms of 

psychosis.  That negative symptoms explain some of the variance in psychosis is 

relevant, as negative symptoms are associated with poor functioning and outcome. 

223  As the utility measures were only introduced in 2013, the sample size of those 
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who completed an EQ-5D-3L at baseline and one year was too small to draw any 

conclusions about changes in utility at one year in psychosis.  In addition there were 

no utility measures collected at baseline in the FEP cohort from the TAU catchment 

areas.  Therefore neither utility measure could be used to evaluate the cost-

effectiveness of EI in comparison to TAU.  At the time of writing this thesis, this 

remains an area where economic evaluation of EI is lacking.  In the absence of any 

conclusive evidence to support the use of the EQ-5D-3L or any gold standard utility 

measure for evaluating interventions for psychosis, disease specific measures and 

broader outcome evaluation should be completed alongside any utility instrument.   



224 
 

12 Synthesis and Policy Implications 
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12.1 Summary  

The aim of this thesis was to evaluate EI in psychosis in a real world setting in 

comparison to best practice community mental health treatment.  A secondary aim 

was to evaluate whether the preferred outcome measure for generating a QALY is 

appropriate in this population.  The schema outlining the contribution of this thesis 

to the literature from page 2 can be used to briefly summarise the findings. 

12.1.1    Study I summary 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Research question 1: 
Does EI delivered 

outside a specialist 
setting reduce inpatient 
costs in comparison to 

TAU? 
 

Study 1 
Cohort Study  
Historical TAU 

Healthcare 
perspective 

CEA:  
Costs and 

effects 

Direct costs: 
Inpatient 

only 

Effects: 
number and 
duration of 
admissions 

Results:  

EI may reduce the number and length of 

admissions  

Caveat: 

 Admission is a cost and consequence; 

 Historical cohort; different numbers 

presenting in the two time periods  

 Adds to the literature 

Translation of research from 

specialist centres to real world 

setting 

Examined other possible reasons for 

reduction  Adds to the literature 

Evaluation of the 18-65 

population with FEP 
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12.1.2  Study II summary 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Research question 2:  
Is implementing EI cost-

effective? 

Study 2 

CEA: 

The net 

benefit 

approach 

Health 

payer and 

societal 

perspective

s 

Observational 

cohort study 

contemporaneous 

control 

Effects: 

Relapse 

requiring 

admission 

or home 

care; NEET; 

HDAH 

Direct costs: 

comprehensive 

Indirect costs: 

productivity, lost 

days of work, 

informal care 

Results:  

Implementing EI results in a loss to the 

health payer when the value of a relapse 

requiring admission/HBT is zero;  
Results: From the societal perspective EI 

has a 90% probability of being cost-

effective and a large INB even when the 

value attached to lambda is zero 

Caveat: 

 There were differences in the 2 cohorts (age, 

employment, more rural, more deprived); use of 

regression to control for observed differences; baseline 

costs not included 

 Adds to the literature 

Inclusion of patient level out of 

pocket costs 

 Adds to the literature 

Use of patient level data for 

lost productivity (previous 

research used modelling) 

 Adds to the literature 

Translation of research from 

specialist centres to real world 

setting 

 Adds to the literature 

Evaluation of the 18-65 population 

with FEP 

Results: Implementing EI had an INB from 

the societal perspective with the 

secondary outcomes of EET and HDAH 

even when the value attached to lambda 

is zero 
Results: Implementing EI in the U35 

subgroup results in a loss;  

SSD subgroup: large INB; 

Excluding GMC: large INB,  

all at λ value of zero 

Study II 
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12.1.3  Study III summary 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Research question 3: 
Is the EQ-5D-3L an appropriate 

outcome measure in a population with 
FEP? 

 

Study III 

Observational 
Cohort Study 

Comparison with the 
AQol_8D & disease 
specific measures 

Utility at baseline 
and one year 

Results: Variation in EQ-5D-3L mostly 

explained by the presence of depression; 

characteristic ceiling effect with clustering 

at 1; 

Caveat: The numbers with an EQ-5D-3L at 

both baseline and one year were small; 

there was no AQoL-8D at baseline 

Adds to the literature: Evaluation of the 

AQoL-8D in a population with psychosis 

Adds to the literature: Comparison of the 

EQ-5D-3L with the SAPS and SANS 

Results: 

 AQoL-8D had a better distribution, less 

ceiling effect but more missing data; 

neither utility measure correlated well 

with disease specific measures 
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12.2 Policy Implications 

12.2.1     Introduction 

A decision maker looks at the additional or marginal cost of an action and the 

additional or marginal benefit of the decision.  If the incremental benefit is greater 

than the incremental cost, the action can be taken.  Traditionally economic 

evaluation from the base or reference case considers only the costs and benefits that 

accrue to the health system.  As shown in the literature review, and supplemented by 

the studies in this thesis, returns in investment to mental health may accrue to other 

systems.  There may be market failures associated with healthcare for mental ill 

health, particularly in schizophrenia where lack of insight is a core feature.128, 129  

Where there is lack of insight, a person with psychosis is not aware they are ill and 

therefore may not invest in their health.  In addition there are access and equity 

issues in first episode psychosis.  Studies on pathways to care have shown that even 

in countries where EI is part of the national health system, there are delays to 

treatment for psychosis within the community mental health system itself. 23  The 

evidence shows that integrating EI services into community mental health care does 

not lead to better outcomes for people with FEP.63, 68  This is especially important in 

countries without transitional models of healthcare and a strict delineation between 

CAMHS and adult services.  The following sections address particular policy questions 

that were evaluated in this thesis. 

12.2.2    The age question 

The impact of delivering EI to the entire adult population or limiting it to certain sub-

groups is interesting both from a policy and a service delivery perspective.  There 

were no participants aged under-18 in this study, as the child and adolescent services 

(CAMS) treat anyone presenting with a mental health problem until that age.  People 

with a FEP aged under-18 present to the CAMHS in Ireland, not to specialist EI teams 

as in other countries such as the UK and Australia. There are no specialist stand-alone 

services in Ireland which deliver EI across the divide in service delivery, and the 

proposed model for delivering EI in Ireland is a combination of ‘Hub and spoke’ and 

EI integrated with CMHT. 9   

This thesis has provided evidence on the costs and effects of delivering EI within 

these imposed age limits.  Expanding the delivery of EI from the traditional cut-off 

age which averages from 35-40 in international services, to include the whole general 

adult population has implications for how services are organised and delivered.  
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People aged over 35 have different needs to the under 35s population.  While in this 

sample there were no differences in the proportion in paid employment, more of the 

older subgroup were married, living with partners and/or are parents.  This has 

implications for delivering family therapy in EI and for service planning in EI. There 

may be more requirements for family support services.  There may be more partners 

and spouses attending family therapy than parents. Delivering a family therapy 

intervention to parents will have a different goal and focus to delivering one to 

spouses or partners as the relationship is different.  

People presenting with an FEP from the older age group are more likely to have 

children themselves, and 38% in this sample had children under 18.  In addition to 

service implications such as the increased requirement for family support services, 

there are also practical implications to this such as requiring regular sustained form 

of childcare to be able to attend a weekly intervention like CBT.  

Preferred outcomes can also be different, as some of this age-group with a FEP may 

not be in the employment market.  ‘Returning to role’ may be a more important 

outcome than being in EET for this age-group.  This has implications for the 

evaluation of services and the choice of KPIs.  The health payer may not consider 

employment a relevant outcome as there is no INB to the healthcare system by 

returning people to employment, while the wider societal perspective is 

predominantly interested in return to or commencement of vocational outcomes.  

Supporting students to return to or commence education will have a future value for 

employment outcomes, although it was interesting that in this sample there was no 

difference in the proportion over or under 35 who were students.   

Limiting EI to the U35 subgroup in this analysis resulted in a loss to the health payer 

until the value of λ attached to avoiding a relapse requiring admission or HBT was 

over €50,000 (unadjusted) and €5,000 (adjusted).  This may be because the age 

group evaluated in this model of delivering care started at 18.  Internationally EI is 

delivered from the age of 14 or 15, and the proportion of relapses may differ in the 

different age groups.   The youth population has different illness characteristics to 

the older FEP population.  A study evaluating illness characteristics and symptoms in 

a population aged 16-65 years in the DETECT EI service showed that a population 

presenting age less than 25 had a shorter DUP, more negative symptoms and more 

cannabis abuse than the population aged over 25. 224  While there were no outcome 

data in that study, it suggests that there are differences in the youth subgroup in 

comparison to the older subgroup.  Delivering EI in a real world setting where 

services have age boundaries which start at age 18 and imposing an upper age cut off 



230 
 

may not be cost-effective to the health payer.  This suggests that there should be an 

evaluation performed to compare whether including the youth age group age under 

18 in an EI service if there is to be an age cut off of 35, or delivering EI to the total 

adult MH population as done in this study, is most appropriate in the local context. 

There are also area level differences in population that may impact upon this 

question.  Study I showed that the EI cohort were older at presentation than the 

historical cohort.  Area level socio-demographics from the census showed that the 

Dun Laoghaire-Rathdown ED where CMS is the catchment area service has an older 

population in comparison to other EDs and has become older over time.  In study II, 

the age of presentation of FEP differed between the two cohorts.  The TAU cohort 

were younger (mean age 29 v 34) at presentation than the EI cohort and had a higher 

proportion of young people.  

12.2.3    The setting 

The cost in terms of time and money of attending mental health services, in 

particular for those in rural areas and for those with children under 18 requires 

consideration when planning services.  Delivering interventions in a group setting 

works well when the location is accessible by public transport and the condition is 

not rare.  However, the incidence of FEP is lower in rural areas, and the personal cost 

of attending services is higher.  This has implications for delivering group 

interventions and may require individual CBT or OT.  Services also need to be more 

flexible when delivering interventions to individuals with access difficulties and with 

children under 18.  The peak age of onset of the FEP is during the childbearing years, 

and a high proportion of this sample were parents to young children and required 

childcare to attend.  Access to transport and the time and place of interventions are 

not issues considered by clinicians, but they are real issues for patients and may 

contribute to the uptake of, and adherence to, interventions. 

12.2.4    The disability question 

There are important policy questions raised when considering employment and 

education as outcome measures of mental health interventions such as EI in 

psychosis. Many people with mental ill health make the transition to a disability 

payment rapidly, and this in effect takes them out of the productivity equation. 225  

They become economically inactive with no incentive to return to the labour work 

force or indeed to join it.  In Ireland there are often logistical reasons for getting 

people onto a disability payment rather than remaining on jobseekers payments.  
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These can relate to accessing care which is otherwise too expensive, including 

obtaining a medical card to access free care and accessing other services including 

education without losing their state benefit.  In this sample, the number of people on 

a disability or invalidity payment increased from 17% to 22% in the EI cohort, and 

from 6% at baseline to 16% in the TAU cohort.  There were a total of 41 people in the 

sample on disability payments at one year from 26 at baseline.  These are people 

who will not have the opportunity to become economically active.  Evidence shows 

that being on a compensation payment reduces the impact of vocational 

rehabilitation. 226  Key interventions associated with EI in psychosis such as vocational 

rehabilitation and IPS will have a better impact if policymakers can consider the 

implications of rapid transition to disability payment and consider other means of 

allowing people to support themselves while returning to employment and 

education. 

12.2.5    Inclusion of caregiving and homemaker in lost 

productivity 

Homemakers, caregivers and parents do not have an economic impact on society 

under traditional economic theory, 94 and yet ‘returning to role’ can have market 

value considering the cost of replacing those who perform home duties or informal 

care or childcare.  In this sample, 38% were parents to a child under 18.  Of these 

43% required childcare to attend services (19% of the total sample).  In this sample, 5 

people were also the primary carer to another family member with ill health.  These 

are roles which require replacement if the person is admitted to hospital.  

That 4 participants in this sample had post-partum psychosis is significant, as this has 

implications for health services.  Guidelines state that mothers and babies should be 

accommodated together in a specialist mother and baby unit unless there are risk 

issues.   In Ireland to date, the ability to accommodate mother and infant in the same 

setting is variable.  Each of these new mothers with FEP was of the age group eligible 

for EI services in most international settings (range 26-35).  Pathways to care, policy 

and treatment guidelines should consider the implications of postpartum psychosis. 

12.2.6    Morbidity and mortality in first episode psychosis 

While the dataset was not sufficiently complete to evaluate the costs and effects of 

morbidity and mortality in the entire sample, there is sufficient complete data from 

2012, to draw some conclusions for discussion.  In the sample presenting in 2012, 
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59% were current smokers.  Deprivation and socio-economic status are associated 

with increased rates of smoking.  Almost 70% of the TAU population, which had a 

higher number of people living in deprived EDs, were current smokers.  Smoking is 

implicated in a wide array of health problems including cancer and respiratory 

disease.  The percentage of smokers in the general population in Ireland for the same 

year was 21.7%.227  The increased proportion of smokers in populations with severe 

mental illness (SMI) is well documented, as is the increase in metabolic abnormalities 

in people with SMI, and psychoses in particular. 139  Being overweight and obese is an 

increasing public health problem.  In Ireland, the estimated prevalence of being 

overweight in adults is 37%, with a further 24% meeting the criteria for obesity. 212  In 

this sample 65% met the criteria for overweight (BMI of over 25), and a further 22% 

were classified as obese in that one year period (BMI of over 30).  Obesity is 

implicated in the development of Type 2 diabetes and other metabolic illness.  There 

is an increased cost to the health service as a whole from the impact of smoking and 

obesity related illnesses.  One study found that the mean annual costs (adjusted for 

socio-demographic and clinical factors) differed by a magnitude of 1.6 overall 

between people with and without metabolic syndrome.  Each individual component 

of metabolic syndrome increased the average costs by 24% per risk factor (abnormal 

LDL cholesterol, abnormal triglycerides, elevated BMI, elevated blood pressure and 

elevated fasting glucose). 228  

There are additional productivity losses from smoking, obesity and their secondary 

conditions. 229  Not including the effect of physical health comorbidity in the 

evaluation of a mental health intervention such as EI in psychosis may result in 

underestimating the impact of the intervention.  It is becoming policy internationally 

to include the management of physical health morbidity in the management of 

mental health and vice versa.  Many EI services will now include a physical health 

intervention for people with FEP.   

12.2.7   Choice of outcome measure 

There are important policy implications when choosing an outcome measure or a KPI 

to evaluate an intervention. It is becoming clear that clinical outcomes are less 

important to the patients themselves than they are to clinicians and researchers.  

Recovering from illness qualitatively means becoming functioning, becoming 

independent and self-sufficient, and participating in ‘normal’ age-appropriate 

activities such as employment and education. 217  Being in education, employment 
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and returning to role are objective measures that can easily be evaluated.  From a 

health payer or policymakers perspective, having a utility outcome measure which 

facilitates generating a QALY is important as it renders comparability across 

interventions and diseases.  However, while international research argues that the 

EQ-5D-3L is feasible as an outcome measure in interventions such as EI in psychosis, 

170 analysis of this utility instrument in psychosis casts doubt on this conclusion. 96, 99  

A CUA which uses the EQ-5D-3L to generate QALYs could discriminate against the 

intervention being evaluated, as returning to objective health in psychosis may be 

associated with a reduction in subjective quality of life, unless there depression 

present in which case subjective quality of life can improve.  

12.3 Translating research into practice 

As described in Chapter 5, research studies show that EI is associated with better 

outcomes in the short to medium term and is cost-effective.  Internationally, studies 

are now taking place to examine for how long EI should be delivered.  This thesis 

raises other questions.  To whom should EI be given?  What components of EI are 

necessary and sufficient to achieve the outcomes required?  Does EI delivered with 

adherence to fidelity guidelines work outside the specialist centre?  Can EI be 

delivered in a real world setting where competing demands are often noisy and 

insistent?  Poor implementation of an intervention leads to loss of effectiveness.  

There is loss of effect from an intervention shown to work in a RCT setting where the 

intention is to maximise efficacy, to a real world setting where the intention is to 

achieve sustainable delivery.  This thesis evaluated EI delivered in a real world setting 

where practicalities are defined by the context in which the intervention takes place.  

The intervention was associated with reduced inpatient costs, and while there was 

no INB to the health payer unless a value of over €5,000 was attached to avoiding a 

relapse requiring inpatient admission or HBT, there was a substantial INB to society 

even with no value attached to the outcome.  

 

This thesis has also suggested ways to potentially increase the cost-effectiveness of 

implementing EI from the health payer perspective.  These include limiting EI to the 

population with functional psychosis, not limiting EI to the youth U35 subgroup in 

this particular context where there are no specialist stand-alone services, and 

potentially excluding people whose psychosis is secondary to a medical condition.  
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This thesis has also shown that when translating research into practice, the choice of 

outcome measure is critical.  Choosing the appropriate measure will depend on the 

perspective of the study, who is funding the evaluation and what policy questions are 

to be answered.  Equally, given the concerns raised in published research and in this 

thesis about the preferred outcome measure used to generate QALYs for evaluation 

of an intervention in the recommended reference case, it is pertinent to note the 

limitations of the EQ-5D-3L in this population with psychosis.  Future directions for 

research into the cost-effectiveness of EI in psychosis include incorporation of the 

capability approach which has a broader format for evaluation, takes in the concept 

of well-being and is amenable to considering inequalities. 230, 231 
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13 Personal Journey  
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13.1 A steep learning curve 

There was quite a steep learning curve when I undertook this thesis.  While I have a 

medical background, I developed an interest in health economics and health service 

evaluation after first working with Professor Eadbhard O’ Callaghan in 2004.  We 

dipped our toes into health economics with a COI study during our first collaboration 

with Brendan Kennelly in 2006. I spent much time learning ‘on the job’ as I had to 

learn about economics, health economics, econometrics and how to use a statistical 

package I was unfamiliar with.  I learnt that medical statistics and econometrics are 

quite different.  The differences in the two fields became apparent writing our first 

paper, the cost and effect of inpatient admission in first episode psychosis.  John 

Cullinan of NUIG taught me that economists like to tell the story by using economic 

theory to explain the results, where in my own experience papers written from a 

medical perspective often present the results in the context of what has gone before 

and leave the reader to draw their own ultimate conclusion.  At a policy masterclass 

in NUIG, John Mullahy and John Cawley explained the differences to know about 

publishing papers from one discipline in journals for another discipline.  They taught 

us that economists test their findings in public fora with working papers before 

publishing, where medics have a strict ‘no show and tell’ ethos prior to publishing.  It 

was interesting walking the line between these two disciplines.  

The health professional fellowship grant I received from the HRB gave me the 

opportunity to learn about the practicalities of research.  Conducting a research 

project is so much more than coming up with an idea, collecting the data and 

presenting the findings at a conference.  I learnt the hard way that in the real world it 

doesn’t matter how much hard work and preparation you do, life will intervene.  This 

was a really valuable lesson to learn and helped me consider the translational 

component of research more.  It also helped with my lateral thinking skills.  When I 

presented the background and idea for this study to the Health Research Board, it 

was with the supposition that we would have all the time we needed to compare two 

cohorts with FEP.  We designed a prospective study comparing two FEP populations 

who were chosen partially because of a collaboration between our two services 

going back a long way, but also because both sites had FEP studies in place, which 

meant that the baseline data collection and recruitment was already happening.  This 
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was critical given the short time period and the resource constraints of doing a health 

professional fellowship. There were, however, disadvantages to choosing these 

cohorts, both very different from an urban-rural perspective with different levels of 

social and economic deprivation.  This is the nature of real world research; and this 

meant that I learnt multiple different statistical methods to control for these 

variables.   

Ultimately I had to re-evaluate the planned prospective study well over a year into 

the process, when the comparison site implemented early intervention in psychosis 

in 2013.  While this was positive for the future National Clinical Programme, it would 

have been nice if it had happened after the study rather than during it!  With the 

assistance of my Doctoral Studies Panel, we put our heads together and went back to 

the cohort three years before EI was introduced to evaluate retrospectively.  This had 

implications for the study – we could no longer use a clinical outcome variable as the 

clinical assessment was not taking place at around one year, but in some cases at 

three years on.  This was a useful learning point, and something that I believe will 

have policy implications for the evaluation of early intervention in the real world 

setting.  As the MiData project has shown, routine outcome monitoring is poorly 

completed in the real world, and it is necessary to have a KPI that can be extracted 

from consistently collected data.  The presence of a re-admission for a relapse, or 

whether in paid employment or a student at a specific time period are 

incontrovertible facts.  They are also pertinent outcomes for both the individual and 

society.  

13.2 Learning points for future research 

I have learnt how important it is to plan a research project really well in advance, no 

matter how small or large.  Proof of concept studies are really important as real 

world interventions do not take place in laboratories or in RCT settings and a project 

that works on paper may simply not work in real life.  I have learnt that medical 

statisticians and health econometricians are a rare breed and that we need more of 

them in Ireland.  I have learnt how to write research funding applications, how to 

manage grants, how to collaborate with others.  There is a network out in the world, 

of people who are so generous with their time and energy and expertise, that when 

contacted by email, phone or waylaid at a conference, they are more than willing to 

offer support, advice and help.  I will remember this in my future too. 
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And finally, I had the absolute blessing of really being able to talk with my 

participants and their families, often for a couple of hours at a time, rather than for 

twenty minutes in a clinic. This taught me that what is important to researchers is not 

what is important to people and their families.  Being able to function is more 

important than a ten point drop on a symptom scale, or a 0.01 increase in a QALY.  I 

have learnt which aspects of services work for people and why; and that simple 

things like being close to a bus, or having a lift, or having someone to mind the 

children are more relevant to attendance rates than having affective or non-affective 

psychosis, or having this negative symptom as opposed to another.   In any future 

work I do, I hope to include people who have gone through the illness or cared for 

someone who has, at the planning stages.  Many of my participants offered to 

become involved in future research and they have so much experience to give. For 

this, their time and their stories, I thank them all.   
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inpatient admission 
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Appendix C: Out-of-pocket proforma; physical 

health proforma; carer proforma; AQol-8D 

questionnaire; EQ-5D questionnaire 
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Appendix D: CSSRI  
Modified for use in the Irish setting 
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Appendix E: Unit cost information
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Resource Unit Unit cost, €   Source Calculation 

Inpatient/Home based treatment/Residential  

Psychiatric admission Per night 395 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Mental health tribunal Per tribunal 3006 MHC  
General medical admission 
(in a general hospital) 

Per night 942 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

ICU bed Per night 753 PRSSU UK unit cost 189 Converted to € from £ stg (0.87) 
ECT Per session 146 Service level accounts;  

personal communication 
2012 prices 

Home based treatment  Per visit 211 PRSSU UK unit cost 189 Converted to € from £ stg (0.87) 
Residential rehabilitation Per night 300 Personal communication Full cost per week  

divided by the duration of treatment 
Residential hostel 
 

Per night 122 High support hostel  
HSE long stay report, 2008  

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Community Mental Health     

Assertive Outreach Per visit 148.5 PRSSU UK unit cost 189 Converted to € from £ stg (0.87 rate) 
Psychiatrist  
(all grades) 
DV, OPD, out-of-hours 

Per visit 182 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Psychology  
OPD visit 

Per visit 42 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Group therapy Per session 119 1.5 x two auxiliary health professional + 
20% overhead  
Connolly et al 2012 188 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 
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Resource cont. Unit Unit cost, € Source Calculation 
Social Worker  
OPD visit 
DV visit 

 
Per visit 

 
33 
36 

 
Connolly et al 2012 188 

 
Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Occupational Therapist 
OPD visit 
DV visit 

 
Per visit 

 
33 
36 
 

 
Connolly et al 2012 188 

 
Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

CPN 
OPD visit 
DV visit 

 
Per visit 

 
37 
40 

 
Connolly et al 2012 188 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Telephone contact Per call 
(15 minute) 

0.5 Connolly et al 2012 188  

Clozapine clinic Per visit 60 
 
 
 

 

0.5 nurse  (Connolly et al 2012 188) + cost of 
Clozapine Level (King’s Hospital, London)  + 
cost of courier (service communication);  
Cost of Clozapine included in the 
medication section 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Depot medication clinic Per visit 18.5 0.5 nurse (Connolly et al 2012 188); Cost of 
the depot included in medications section 
 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Blood test clinic Per visit 9.25 0.25 of nurse unit Connolly et al 2012 188 
 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Day Hospital Per visit 190 Estimated from service accounts 135 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Day Centre Per visit 43 PRSSU UK unit cost 189 Converted to € from £stg (0.87) 
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Resource cont. Unit Unit cost, €   Source Calculation 

Medication 
Individually priced 

 
Per tablet 

  
MIMS Ireland 

 
See Table 8.1 

General Hospital 
 

    

A&E Per visit 308 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Liaison psychiatry A&E Per visit 182 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Addiction liaison nurse Per visit 37 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Medical or surgical OPD Per visit 182 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Physiotherapist Per visit 33 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Primary Care     

General Practitioner Per visit 55 No unit cost: Survey of of clinics and 
websites  

Average price used: 2012 prices  

Public Health nurse Per visit 37  Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

CC social worker Per visit 33 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

CC case conference Per 
conference 

206 1.5 x unit of nurse, CC and MH social 
workers,  Garda and clerical officer  
Connolly et al 2012 188 
 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 
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Resource cont. Unit Unit cost, €  Source Calculation 

External Health 
Occupational Health 

Per visit 182 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

External Counselling Per visit  70 Survey of a number of clinics and websites  Average price used 
External Psychiatrist Per visit 182 Connolly et al 2012 188 Inflated to 2012 prices using the CHI 

(www.CSO.ie) 

Investigations     

Routine bloods unit* 1 set 67 No unit cost: survey of a number of clinics  Average price used  
Urine test  
(iCup/Urine drug test/MSU) 

1 test 12 No unit cost: survey of a number of clinics  Average price used 

MRI brain scan  1 test 367 No unit cost: survey of a number of clinics  Average price used 
CT brain scan 1 test 359 No unit cost: survey of a number of clinics  Average price used 
EEG 1 test 242 No unit cost: survey of a number of clinics  Average price used 
ECG 1 test 61.2 No unit cost: survey of a number of clinics  Average price used 

 

Intervention     

FEP assessment 
TAU  
EI  

 
Assessment 

 
182 
164.25 
 

 
Unit of psychiatrist 
1.5 x unit of average of psychiatrist/nurse 
Connolly et al 2012 188 

 
Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

CBT for psychosis 1 session 50.4 Unit of psychologist +20% overhead  
Connolly et al 2012 188 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Carer Education 1 session 39.6 Unit of social worker + 20% overhead  
Connolly et al 2012 188 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 

Psychosocial OT 1 session 39.6 Unit of OT + 20% overhead 
Connolly et al 2012 188 

Inflated to 2012 prices using the CHI 
(www.CSO.ie) 
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Resource cont. Unit Unit cost, €  Source Calculation 

Productivity     

Lost productivity  
(industrial wage) 

 
1 hour 

 
20.82 

 
Average weekly wage of NACE categories B 
to E and assuming a 39 hour week (average 
Irish worker) www.cso.ie 

 
€811.92 divided by 39 

Lost productivity 
(minimum wage) 

1 hour 8.65 Minimum wage is €8.65 per hour 
www.cso.ie  

 

Lost productivity  
For attending CMHT 
appointment  (industrial 
wage) 

Half day 83.28 Valued using an hour of average industrial 
wage as above www.cso.ie  
Assuming an average of a half day off work 
(less in some cases & more in those 
attending day hospital/HBT) 
 

€20.83 multiplied by 4 

Value of a homemaker 
Admission 
Attending CMHT 

  
103.8 
34.6 

Replacement method: 
Valued at minimum wage – 12 hours for an 
admission and 4 hours for CMHT 
attendance  

 
€8.65 multiplied by 12 
€8.65 multiplied by 4 

Travel     

By Bus Return trip 
Urban 
 

6.60 Bus Eireann fare calculator return trip 
Dublin 

€3.30 multiplied by 2 

By Bus/light rail (Luas) Return trip 
Urban 

7.00 Bus Eireann fare calculator return trip 
Dublin 

€3.50 multiplied by 2 

By Bus Return trip 
Rural 

20 Bus Eireann fare calculator return trip 
Cavan, Monaghan Wicklow 

€10 multiplied by 2 

file:///C:/Users/Caragh/Documents/PhD%20writing/Results%20Sept%202016/www.cso.ie
file:///C:/Users/Caragh/Documents/PhD%20writing/Results%20Sept%202016/www.cso.ie
file:///C:/Users/Caragh/Documents/PhD%20writing/Results%20Sept%202016/www.cso.ie
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Resource cont. Unit Unit cost, €  Source Calculation 

By taxi 
Rural 
Urban 

Return trip 
(average) 

30 
20 

www.transport.ie 
Light to heavy traffic average  

Average amount multiplied by 2 for return trip 
Rural range: €12.40 to €17.20  
Urban range €7.80 to €13.60  

Car Return trip 
(km) 

0.4782 cent 
per km  

HSE mileage rate for 2012 
(up to 6437km) 
(for the average car engine capacity of 
1,211 to 1,500cc) 

0.4782c multiplied by the km for a return trip 

Parking Daily 
charge: 
hospital 
Hourly 
charge: 
street 

3 
 
3 

Personal communication Unit cost multiplied by the duration of the length 
of stay for the admission  
Unit cost multiplied by the number of units of 
CMHT where street parking was required and 
transport was by car 

OOP costs     

Medication costs  
GMS co-pay 
 
DPS 
 

 
Per item per 
script 
maximum 2010  
maximum 2011  
maximum 2012 

 
0.50  
 
100 
120 
132 

 
www.hse.ie 
 
www.citizensnformation.ie 
 

 
Unit cost multiplied by the number of items on 
the script (to the maximum of €25 for GMS) 
Medication cost to the maximum DPS amount (or 
less if the maximum not reached) 

Hospital charge  
GMS 
No GMS 

 
Per night 
Per night 

 
0 
75 

 
www.hse.ie 

 
Unit cost multiplied by duration of stay 

Unit costs are presented in 2012 prices; where necessary, unit costs were inflated using the health component of the CPI (www.cso.ie): Consumer Price Index; €: Euro; A&E: Accident & Emergency; 
CBT: Cognitive Behaviour Therapy; CC: Community Care; CHI: Consumer Health Index; CSO: Central Statistics Office; DPS: Drug Payment Scheme; DV: Domiciliary visit; EI: Early Intervention; GMS: 
General Medical Services; HSE: Health Service Executive; ICU: Intensive care unit; OOP: out-of-pocket;  OPD: Outpatient visit; MH: mental health; MSU: Midstream Urine; OT: Occupational therapist; 
TAU: Treatment as Usual        *Routine bloods include full blood count, urea and electrolytes, liver function tests, cholesterol and glucose, thyroid function tests 

http://www.transport.ie/
http://www.hse.ie/
http://www.citizensnformation.ie/

