
BackgroundBackground Relapse is one oftheRelapse is one ofthe

mostcostly aspects of schizophrenia.mostcostly aspects of schizophrenia.

AimsAims To compare costs, clinicalTo compare costs, clinical

outcomes and qualityof life for patientsoutcomes and qualityof life for patients

who experiencedrelapse in schizophreniawho experiencedrelapse in schizophrenia

with a controlgroupwho didnot relapse.with a controlgroupwho didnot relapse.

MethodMethod Patientswere randomlyPatientswererandomly

selected fromcurrentpsychiatric case-selected fromcurrentpsychiatric case-

loads drawn fromurban and suburbanloads drawn fromurban and suburban

areas of Leicester.Differences in costs andareas of Leicester.Differences in costs and

outcomesbyrelapse status inthe previousoutcomesbyrelapse status inthe previous

6 monthswere examinedusing6 monthswere examinedusing

parametric andnon-parametric tests, andparametric andnon-parametric tests, and

multivariate analysiswasused to examinemultivariate analysiswas used to examine

factors associatedwithrelapse and costs.factors associatedwithrelapse and costs.

ResultsResults Costs for the patientswhoCosts for the patientswho

relapsedwereover four timeshigher thanrelapsedwereover four timeshigher than

those for thenon-relapse group.Therethose for the non-relapse group.There

werefewstatisticallysignificantdifferenceswere fewstatisticallysignificantdifferences

in clinical and qualityof lifemeasuresbyin clinical and qualityof lifemeasuresby

relapse status.Multivariate analysesrelapse status.Multivariate analyses

suggested some significantcorrelates ofsuggested some significantcorrelates of

relapse and costs.relapse and costs.

ConclusionsConclusions Thehigher costsThe highercosts

associatedwithrelapsewill be of interestassociatedwithrelapsewill be of interest

to policy-makerswho face difficultchoicesto policy-makerswho face difficultchoices

concerningnewbutmore expensiveconcerningnewbutmore expensive

treatments for patientswithtreatments for patientswith

schizophrenia.schizophrenia.
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Symptomatic relapse in schizophrenia isSymptomatic relapse in schizophrenia is

both distressing and costly. It can devastateboth distressing and costly. It can devastate

the lives not only of patients, but also ofthe lives not only of patients, but also of

their families. The debilitating symptomstheir families. The debilitating symptoms

require specialist health care interventionsrequire specialist health care interventions

and targeted treatments, with potentiallyand targeted treatments, with potentially

high costs. It has been estimated, for exam-high costs. It has been estimated, for exam-

ple, that relapse cost $2 billion just forple, that relapse cost $2 billion just for

readmissions to hospital in the USA, almostreadmissions to hospital in the USA, almost

a decade ago (Weiden & Olfson, 1995).a decade ago (Weiden & Olfson, 1995).

There is no equivalent estimate for theThere is no equivalent estimate for the

UK. This study aimed to compare costs,UK. This study aimed to compare costs,

clinical outcomes and quality of life (QoL)clinical outcomes and quality of life (QoL)

for patients with schizophrenia in the UKfor patients with schizophrenia in the UK

according to whether or not they hadaccording to whether or not they had

experienced a relapse in the previous 6experienced a relapse in the previous 6

months.months.

METHODMETHOD

Study sampleStudy sample

Patients were randomly selected fromPatients were randomly selected from

current (active) psychiatric case-loadscurrent (active) psychiatric case-loads

drawn from urban and suburban areas ofdrawn from urban and suburban areas of

the English city of Leicester. Consultantthe English city of Leicester. Consultant

psychiatrists or senior responsible medicalpsychiatrists or senior responsible medical

staff were approached by a project researchstaff were approached by a project research

psychiatrist and asked for a list of patientspsychiatrist and asked for a list of patients

with a possible diagnosis of schizophrenia.with a possible diagnosis of schizophrenia.

Full lists were obtained from five consul-Full lists were obtained from five consul-

tants covering city and suburban catchmenttants covering city and suburban catchment

areas of Leicester. An additional five con-areas of Leicester. An additional five con-

sultants were also approached to identifysultants were also approached to identify

patients with the diagnosis who had experi-patients with the diagnosis who had experi-

enced a relapse within the past 6 months.enced a relapse within the past 6 months.

Patients were excluded if they were livingPatients were excluded if they were living

outside this area when the sampling wasoutside this area when the sampling was

undertaken. Patients from rural areas ofundertaken. Patients from rural areas of

Leicestershire were excluded. The samplingLeicestershire were excluded. The sampling

procedure was designed to recruit equalprocedure was designed to recruit equal

numbers of relapse and non-relapse cases.numbers of relapse and non-relapse cases.

Patients were included as participants ifPatients were included as participants if

they had received a diagnosis of schizo-they had received a diagnosis of schizo-

phrenia according to DSM–IV criteriaphrenia according to DSM–IV criteria

(American Psychiatric Association, 1994),(American Psychiatric Association, 1994),

had no other psychosis, were aged 18–64had no other psychosis, were aged 18–64

years, and gave their informed consent.years, and gave their informed consent.

Patients were excluded from the study ifPatients were excluded from the study if

they were roofless, continuously hospital-they were roofless, continuously hospital-

ised for 12 months or more, about to moveised for 12 months or more, about to move

residence, already participating in a clinicalresidence, already participating in a clinical

trial, or unable to participate for languagetrial, or unable to participate for language

reasons. Although such biases were not spe-reasons. Although such biases were not spe-

cifically controlled for, clinicians took everycifically controlled for, clinicians took every

step to avoid biases in the socio-economicstep to avoid biases in the socio-economic

and demographic profiles of patients.and demographic profiles of patients.

Relapse criteriaRelapse criteria

Many alternative definitions of relapse inMany alternative definitions of relapse in

schizophrenia have been published (seeschizophrenia have been published (see

Lader, 1995, for review). These includeLader, 1995, for review). These include

number of admissions to hospital, deten-number of admissions to hospital, deten-

tion under a section of the Mental Healthtion under a section of the Mental Health

Act, attendance at an acute day care cen-Act, attendance at an acute day care cen-

tre, change of antipsychotic agent, in-tre, change of antipsychotic agent, in-

creased staff input and/or more intensivecreased staff input and/or more intensive

case staff management, and a significantcase staff management, and a significant

change in accommodation. Relapse waschange in accommodation. Relapse was

identified retrospectively in this study asidentified retrospectively in this study as

the re-emergence or aggravation of psy-the re-emergence or aggravation of psy-

chotic symptoms for at least 7 days duringchotic symptoms for at least 7 days during

the 6 months prior to the study. In additionthe 6 months prior to the study. In addition

to instances of relapse pointed out by clini-to instances of relapse pointed out by clini-

cal staff, recorded changes in mental statecal staff, recorded changes in mental state

were regarded as significant and amountingwere regarded as significant and amounting

to relapse if there was a clearly documentedto relapse if there was a clearly documented

assessment of a relapse. A change in man-assessment of a relapse. A change in man-

agement as appropriate might also haveagement as appropriate might also have

occurred but not necessarily, and not all re-occurred but not necessarily, and not all re-

lapses led to readmission. Relapse couldlapses led to readmission. Relapse could

thus be identified in cases of patients whothus be identified in cases of patients who

had been admitted to hospital in the pasthad been admitted to hospital in the past

6 months, who had consulted their psy-6 months, who had consulted their psy-

chiatrist and had had their medicationchiatrist and had had their medication

changed for deterioration in their condi-changed for deterioration in their condi-

tion, or who had had an increase in inten-tion, or who had had an increase in inten-

sive support at home from the communitysive support at home from the community

mental health team. A planned hospitalmental health team. A planned hospital

admission was not classed as a relapse. Aadmission was not classed as a relapse. A

research team specialist registrar advisedresearch team specialist registrar advised

the researcher on any case-note descriptionsthe researcher on any case-note descriptions

or accounts from staff that were unclear.or accounts from staff that were unclear.

InstrumentationInstrumentation

Data were collected especially for thisData were collected especially for this

study. Data collection was based on infor-study. Data collection was based on infor-

mation obtained directly from case notesmation obtained directly from case notes

and from interviews with the patients inand from interviews with the patients in

which rating scales were completedwhich rating scales were completed

(patients gave informed written consent).(patients gave informed written consent).

The information had not been extractedThe information had not been extracted

for any other or prior reason.for any other or prior reason.

We used the Positive and NegativeWe used the Positive and Negative

Syndrome Scale (PANSS; KaySyndrome Scale (PANSS; Kay et alet al, 1987),, 1987),

one question from the Clinical Globalone question from the Clinical Global

Impression scale (CGI; Guy, 1976) coveringImpression scale (CGI; Guy, 1976) covering

3 4 63 4 6

BR IT I SH JOURNAL OF P SYCHIATRYBR IT I SH JOURNAL OF P SYCHIATRY ( 2 0 0 4 ) , 1 8 4 , 3 4 6 ^ 3 51( 2 0 0 4 ) , 1 8 4 , 3 4 6 ^ 3 51

Relapse in schizophrenia: costs, clinical outcomesRelapse in schizophrenia: costs, clinical outcomes

and quality of lifeand quality of life

STEPHEN ALMOND, MARTIN KNAPP, CLEMENT FRANCOIS,STEPHEN ALMOND, MARTIN KNAPP, CLEMENT FRANCOIS,
MONDHER TOUMI and TRAOLACH BRUGHAMONDHER TOUMI and TRAOLACH BRUGHA

https://doi.org/10.1192/bjp.184.4.346 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.184.4.346


RELAPSE IN SCHIZOPHRENIARELAP SE IN SCHIZOPHRENIA

severity of illness, the Global Assessment ofseverity of illness, the Global Assessment of

Functioning (GAF; American PsychiatricFunctioning (GAF; American Psychiatric

Association, 1987), the Lehman QualityAssociation, 1987), the Lehman Quality

of Life scale (Lehman, 1996), the visualof Life scale (Lehman, 1996), the visual

analogue scale from the EuroQoL EQ–5Danalogue scale from the EuroQoL EQ–5D

health-related quality of life measure (Kind,health-related quality of life measure (Kind,

1996) and the Client Service Receipt Inven-1996) and the Client Service Receipt Inven-

tory (CSRI; Beecham & Knapp, 1992,tory (CSRI; Beecham & Knapp, 1992,

2001). Unit costs attached to services were2001). Unit costs attached to services were

national average figures for the period overnational average figures for the period over

which clinical and service use data werewhich clinical and service use data were

collected, at 1998–9 prices (Nettencollected, at 1998–9 prices (Netten et alet al,,

1999).1999).

Statistical analysesStatistical analyses

Depending on the distribution of key vari-Depending on the distribution of key vari-

ables, parametric (independentables, parametric (independent tt-test) and-test) and

non-parametric (Mann–Whitney, Kruskal–non-parametric (Mann–Whitney, Kruskal–

Wallis) tests were carried out to check forWallis) tests were carried out to check for

significant differences in mean costs, clini-significant differences in mean costs, clini-

cal and QoL outcomes by relapse status.cal and QoL outcomes by relapse status.

The Pearson chi-squared statistic was usedThe Pearson chi-squared statistic was used

to test for significant differences betweento test for significant differences between

categorical measures and relapse status,categorical measures and relapse status,

and for other relapse criteria.and for other relapse criteria.

The survey design also permitted multi-The survey design also permitted multi-

variate analysis to examine simultaneouslyvariate analysis to examine simultaneously

some of the potential correlates of relapsesome of the potential correlates of relapse

status and costs, although it should bestatus and costs, although it should be

noted that the study did not include a fullnoted that the study did not include a full

range of possible associations with relapserange of possible associations with relapse

(see for example, Robinson(see for example, Robinson et alet al, 1999)., 1999).

First, a generalised linear model (GLM)First, a generalised linear model (GLM)

with a logit link function was used towith a logit link function was used to

predict whether a patient had experiencedpredict whether a patient had experienced

a relapse or not. The logit GLM is similara relapse or not. The logit GLM is similar

to the standard logistic model but also pro-to the standard logistic model but also pro-

duces a measure of dispersion (the varianceduces a measure of dispersion (the variance

of the unexplained part of the model). Oddsof the unexplained part of the model). Odds

ratios are presented which show the likeli-ratios are presented which show the likeli-

hood of relapse given particular patienthood of relapse given particular patient

characteristics. Second, because costs werecharacteristics. Second, because costs were

skewed to the right (although only 5%skewed to the right (although only 5%

were zero values), standard ordinary leastwere zero values), standard ordinary least

squares estimates were inappropriate (cf.squares estimates were inappropriate (cf.

DunnDunn et alet al, 2003). The results presented, 2003). The results presented

are based on a reduced-form GLM model,are based on a reduced-form GLM model,

with a log link function and a Gaussian var-with a log link function and a Gaussian var-

iance function. Compared with other stand-iance function. Compared with other stand-

ard GLM specifications, this produced theard GLM specifications, this produced the

best-fitting model in terms of meanbest-fitting model in terms of mean

predicted cost levels. It also produced thepredicted cost levels. It also produced the

most efficient estimates in terms of lowermost efficient estimates in terms of lower

standard errors and smaller confidencestandard errors and smaller confidence

intervals. The statistical analyses were car-intervals. The statistical analyses were car-

ried out using the Statistical Package forried out using the Statistical Package for

the Social Sciences version 9 for descriptivethe Social Sciences version 9 for descriptive

comparisons and STATA version 6 for thecomparisons and STATA version 6 for the

multivariate analyses.multivariate analyses.

RESULTSRESULTS

SampleSample

We identified 257 patients potentially eligi-We identified 257 patients potentially eligi-

ble to participate in the study. Of these, 12ble to participate in the study. Of these, 12

refused to take part, 67 were not inter-refused to take part, 67 were not inter-

viewed because of staff concerns, 12 couldviewed because of staff concerns, 12 could

not be contacted, and 9 were judged bynot be contacted, and 9 were judged by

the interviewer to be too ill; in three casesthe interviewer to be too ill; in three cases

it was felt to be unsafe to see the patientit was felt to be unsafe to see the patient

at home.at home.

A total of 145 patients completed inter-A total of 145 patients completed inter-

views in the study: 77 relapse cases and 68views in the study: 77 relapse cases and 68

non-relapse cases. Another 9 patients whonon-relapse cases. Another 9 patients who

were also interviewed were excludedwere also interviewed were excluded

because of incomplete records or inconsis-because of incomplete records or inconsis-

tent data. The limited information availabletent data. The limited information available

on them suggests that most would haveon them suggests that most would have

been assigned to the non-relapse groupbeen assigned to the non-relapse group

and, if included, their cases would haveand, if included, their cases would have

had little impact on average costs.had little impact on average costs.

Relapse and patient characteristicsRelapse and patient characteristics

Relapse status was defined on the basis ofRelapse status was defined on the basis of

re-emergence or aggravation of psychoticre-emergence or aggravation of psychotic

symptoms. Table 1 lists other patient char-symptoms. Table 1 lists other patient char-

acteristics previously employed to defineacteristics previously employed to define

relapse (Lader, 1995). Not surprisingly,relapse (Lader, 1995). Not surprisingly,

relapse cases were characterised by higherrelapse cases were characterised by higher

rates of hospitalisation (63%), re-rates of hospitalisation (63%), re-

emergence of psychotic symptoms (60%)emergence of psychotic symptoms (60%)

and aggravation of positive or negativeand aggravation of positive or negative

symptoms (43%), and an increased levelsymptoms (43%), and an increased level

of staff input or more intensive case staffof staff input or more intensive case staff

management (33%) (allmanagement (33%) (all PP550.05).0.05).

Compared with the non-relapse group,Compared with the non-relapse group,

patients who had recently experienced apatients who had recently experienced a

relapse had been more recently admittedrelapse had been more recently admitted

to a psychiatric ward (using actual years:to a psychiatric ward (using actual years:

1997 and 1992,1997 and 1992, PP550.05), and experienced0.05), and experienced

a higher number of admissions (5.6 anda higher number of admissions (5.6 and

3.3,3.3, PP550.05). Although patients in the0.05). Although patients in the

non-relapse group appeared to have spentnon-relapse group appeared to have spent

longer in hospital, the difference was notlonger in hospital, the difference was not

significant (Table 2). There was no differ-significant (Table 2). There was no differ-

ence between the relapse and non-relapseence between the relapse and non-relapse

groups with respect to gender, ethnicgroups with respect to gender, ethnic

group, marital status, employment statusgroup, marital status, employment status

or highest level of education (Table 3).or highest level of education (Table 3).

Relapse patients were more likely to beRelapse patients were more likely to be

living alone (living alone (PP550.05). Mean ages were0.05). Mean ages were

37.9 (s.d.37.9 (s.d.¼10.7) years for relapse patients10.7) years for relapse patients

and 41.1 (s.d.and 41.1 (s.d.¼11.1) years for non-relapse11.1) years for non-relapse

patients (not significantly different).patients (not significantly different).

Clinical health and quality of lifeClinical health and quality of life

Although higher scores on the PANSS andAlthough higher scores on the PANSS and

the CGI suggested worse symptoms forthe CGI suggested worse symptoms for

relapse compared with non-relapse cases,relapse compared with non-relapse cases,

the differences were not statistically signifi-the differences were not statistically signifi-

cant. However, GAF scores indicated worsecant. However, GAF scores indicated worse

symptoms for relapse patients (symptoms for relapse patients (PP550.05;0.05;

Table 4).Table 4).

Using the Lehman ‘delighted–terrible’Using the Lehman ‘delighted–terrible’

(D–T) scale and scores, relapse patients(D–T) scale and scores, relapse patients

appeared to experience lower QoL thanappeared to experience lower QoL than

non-relapse patients on most dimensions,non-relapse patients on most dimensions,

but the differences were small and notbut the differences were small and not

statistically significant, except for the itemsstatistically significant, except for the items

‘living arrangements’ and ‘feelings about‘living arrangements’ and ‘feelings about

current health’ (current health’ (PP550.05). There was per-0.05). There was per-

haps some inconsistency in the QoL findingshaps some inconsistency in the QoL findings

since relapse patients scored slightly bettersince relapse patients scored slightly better
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Table 1Table 1 Criteria for assignment to relapse or non-relapse study groupCriteria for assignment to relapse or non-relapse study group

VariableVariable Non-relapseNon-relapse

((nn¼68)68)

%%

RelapseRelapse

((nn¼77)77)

%%

Significant change inmanagement directly related to illness orSignificant change in management directly related to illness or

treatment side-effectstreatment side-effects11
00 100100

Change in clinical stateChange in clinical state

Re-emergence of psychotic symptomsRe-emergence of psychotic symptoms22 00 6060

Aggravation of positive or negative symptomsAggravation of positive or negative symptoms22 00 4343

Change in managementChange inmanagement

Hospital admission in past 6 monthsHospital admission in past 6 months22 00 6363

Detention under section of Mental Health ActDetention under section of Mental Health Act22 00 2020

Acute day careAcute day care33 00 55

Change of antipsychotic agentChange of antipsychotic agent22 00 2121

Increased staff input, more intensive case staff managementIncreased staff input, more intensive case staff management22 00 3333

Significant change in accommodationSignificant change in accommodation33 00 55

1. Chi-squared test not computed.1. Chi-squared test not computed.
2. Chi-squared test significant at2. Chi-squared test significant at PP550.05.0.05.
3. Chi-squared test not significant at3. Chi-squared test not significant at PP¼0.05.0.05.
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on the EQ–5D visual analogue scaleon the EQ–5D visual analogue scale

compared with non-relapse patientscompared with non-relapse patients

((PP550.05).0.05). However, the EQ–5D measuresHowever, the EQ–5D measures

own health state today, whereas theown health state today, whereas the

Lehman score covers broader dimensionsLehman score covers broader dimensions

of quality of life.of quality of life.

Resources and costsResources and costs

Six-month service use rates and costs perSix-month service use rates and costs per

patient are summarised in Table 5. Costspatient are summarised in Table 5. Costs

for relapse cases were four times higherfor relapse cases were four times higher

than those for non-relapse cases – £8212than those for non-relapse cases – £8212

compared with £1899 (compared with £1899 (PP550.05) – with0.05) – with

much of the cost difference accounted formuch of the cost difference accounted for

by in-patient days. During the 6 monthsby in-patient days. During the 6 months

prior to the study, patients in the relapseprior to the study, patients in the relapse

group spent a mean of 58 days in hospi-group spent a mean of 58 days in hospi-

tal – although this figure was inflated bytal – although this figure was inflated by

six patients who were continuously in hos-six patients who were continuously in hos-

pital for the entire period. By design andpital for the entire period. By design and

selection, nobody in the non-relapse groupselection, nobody in the non-relapse group

experienced any hospitalisation in thisexperienced any hospitalisation in this

period.period.

Psychiatric out-patient visits were alsoPsychiatric out-patient visits were also

significantly more common in relapse thansignificantly more common in relapse than

in non-relapse cases (mean cost £209in non-relapse cases (mean cost £209 vv..

£135,£135, PP550.05). On the other hand, there0.05). On the other hand, there

was slightly higher use by patients in thewas slightly higher use by patients in the

non-relapse group of day care centres,non-relapse group of day care centres,

group therapy, sheltered workshops, spe-group therapy, sheltered workshops, spe-

cialist education, general practitioners andcialist education, general practitioners and

community psychiatric nurse (CPN) visits,community psychiatric nurse (CPN) visits,

but apart from day care centres none ofbut apart from day care centres none of

the differences was statistically significantthe differences was statistically significant

at the 5% level. Services are complements,at the 5% level. Services are complements,

in the sense that patients with greater mor-in the sense that patients with greater mor-

bidity are likely to use more of a number ofbidity are likely to use more of a number of
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Table 2Table 2 Characteristics of service contact prior to study entryCharacteristics of service contact prior to study entry

VariableVariable Non-relapse (Non-relapse (nn¼68)68)

mean (s.d.)mean (s.d.)

Relapse (Relapse (nn¼77)77)

mean (s.d.)mean (s.d.)

Year of first contact withmental health servicesYear of first contact with mental health services

because of psychotic illnessbecause of psychotic illness11
1985 (8.7)1985 (8.7) 1987 (8.3)1987 (8.3)

Year first admitted to psychiatric wardYear first admitted to psychiatric ward22 1986 (8.7)1986 (8.7) 1989 (7.7)1989 (7.7)

Year of most recent admission to psychiatric wardYear of most recent admission to psychiatric ward22 1992 (7.0)1992 (7.0) 1997 (3.9)1997 (3.9)

Number of times admitted to psychiatric wardNumber of times admitted to psychiatric ward22 3.3 (4.1)3.3 (4.1) 5.6 (4.8)5.6 (4.8)

Longest admission to psychiatric ward (months)Longest admission to psychiatric ward (months)11 7.1 (29.6)7.1 (29.6) 4.6 (2.8)4.6 (2.8)

1. Independent1. Independent tt-test not significant at-test not significant at PP¼0.05.0.05.
2. Significant at2. Significant at PP550.05 (similar results achieved using non-parametric tests).0.05 (similar results achieved using non-parametric tests).

Table 3Table 3 Socio-economic and demographicSocio-economic and demographic

characteristics of the participantscharacteristics of the participants

VariableVariable Non-relapseNon-relapse

((nn¼68)68)

%%

RelapseRelapse

((nn¼77)77)

%%

GenderGender

FemaleFemale 47.147.1 32.832.8

Ethnic groupEthnic group11

WhiteWhite 82.482.4 83.183.1

Black CaribbeanBlack Caribbean 4.44.4 2.62.6

IndianIndian 11.811.8 13.013.0

OtherOther 1.41.4 1.31.3

Marital statusMarital status11

SingleSingle 55.955.9 74.074.0

Married/cohabitingMarried/cohabiting 26.526.5 11.711.7

Divorced/separatedDivorced/separated 16.216.2 10.410.4

WidowedWidowed 1.41.4 3.93.9

Highest educational levelHighest educational level11

PrimaryPrimary 4.44.4 1.31.3

SecondarySecondary 88.288.2 76.676.6

Tertiary/furtherTertiary/further 4.44.4 13.013.0

Other (not specified)Other (not specified) 2.92.9 9.19.1

Living arrangementsLiving arrangements22

Alone at homeAlone at home 19.119.1 37.737.7

With family/othersWith family/others 53.053.0 35.135.1

CollectiveCollective

accommodationaccommodation 22.122.1 11.711.7

Other (not specified)Other (not specified) 5.85.8 15.615.6

EmploymentEmployment11

Not workingNot working 94.194.1 97.497.4

1. Pearson1. Pearson ww22 not significant atnot significant at PP¼0.05.0.05.
2. Significant at2. Significant at PP550.05.0.05.

Table 4Table 4 Clinical characteristics and quality of lifeClinical characteristics and quality of life

Clinical and QoL scalesClinical and QoL scales Non-relapse (Non-relapse (nn¼68)68)

%%

Relapse (Relapse (nn¼77)77)

%%

PANSSPANSS

Positive scalePositive scale11 12.912.9 15.415.4

Negative scaleNegative scale11 15.015.0 15.815.8

General psychopathologyGeneral psychopathology11 31.031.0 32.132.1

CGICGI11 3.53.5 4.64.6

GAFGAF22 57.857.8 52.652.6

LehmanQoLLehmanQoL

General life satisfaction (D^T scale)General life satisfaction (D^Tscale)11 4.34.3 3.83.8

Living arrangements (D^T scale)Living arrangements (D^Tscale)22 15.015.0 13.313.3

Daily activities (score)Daily activities (score)11 4.14.1 3.83.8

Functioning (D^Tscale)Functioning (D^T scale)11 2.72.7 2.82.8

FamilyFamily

Talk/get together (score)Talk/get together (score)11 7.57.5 7.27.2

Relationship (D^Tscale)Relationship (D^Tscale)11 9.69.6 9.39.3

Social relationsSocial relations

Frequency/type (score)Frequency/type (score)11 9.19.1 10.610.6

Relationship (D^Tscale)Relationship (D^Tscale)11 13.613.6 13.213.2

FinancesFinances

Enoughmoney (score)Enoughmoney (score)11 3.93.9 3.63.6

Money available (D^Tscale)Money available (D^Tscale)11 12.712.7 12.112.1

HealthHealth

General well-beingGeneral well-being11 13.113.1 12.512.5

Feelings about health (D^Tscale)Feelings about health (D^Tscale)22 8.98.9 7.97.9

EQ^5DEQ^5D22

Health state scoreHealth state score 57.757.7 59.559.5

CGI,Clinical Global Impression; D^T,‘delighted^terrible’; EQ^5D, EuroQoL EQ^5D; GAF,Global Assessment ofCGI,Clinical Global Impression; D^T,‘delighted^terrible’; EQ^5D, EuroQoL EQ^5D; GAF,Global Assessment of
Functioning; PANSS, Positive and Negative Syndrome Scale; QoL, quality of life.Functioning; PANSS, Positive and Negative Syndrome Scale; QoL, quality of life.
1. Independent1. Independent tt-test not significant at-test not significant at PP¼0.05.0.05.
2. Significant at2. Significant at PP550.05 (similar results achieved using non-parametric tests).0.05 (similar results achieved using non-parametric tests).
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services, but are also substitutes, in thatservices, but are also substitutes, in that

(for example) hospital in-patients will have(for example) hospital in-patients will have

less need and less opportunity to use dayless need and less opportunity to use day

care, primary care and CPN support. Thesecare, primary care and CPN support. These

two tendencies may have cancelled out fortwo tendencies may have cancelled out for

this sample.this sample.

Relapse correlatesRelapse correlates

Given the (expected) high costs associatedGiven the (expected) high costs associated

with illness relapse, correlates of relapsewith illness relapse, correlates of relapse

and non-relapse status were examined.and non-relapse status were examined.

The odds ratios in Table 6 indicate that,The odds ratios in Table 6 indicate that,

controlling for all other explanatory fac-controlling for all other explanatory fac-

tors, there was an increased risk of relapsetors, there was an increased risk of relapse

associated with:associated with:

(a)(a) each year of age (OReach year of age (OR¼1.07);1.07);

(b)(b) fewer years since recent hospital admis-fewer years since recent hospital admis-

sion (converting the tabulated OR:sion (converting the tabulated OR:

1/0.791/0.79¼1.27);1.27);

(c)(c) previous suicide or self-harm attemptsprevious suicide or self-harm attempts

(OR(OR¼3.93);3.93);

(d)(d) increased social functioning (ORincreased social functioning (OR¼
1.29);1.29);

(e)(e) lower scores on the GAF (convertinglower scores on the GAF (converting

the tabulated OR: 1/0.93the tabulated OR: 1/0.93¼1.08) (all1.08) (all

PP550.05).0.05).

Cost correlatesCost correlates

The log link method of GLM estimationThe log link method of GLM estimation

was used to examine the factors associatedwas used to examine the factors associated

with cost differences (Table 7). Coefficientwith cost differences (Table 7). Coefficient

values represent the percentage change invalues represent the percentage change in

total costs (from the average) following atotal costs (from the average) following a

one-unit change in the explanatory vari-one-unit change in the explanatory vari-

able (compared with a reference categoryable (compared with a reference category

if the variable is categorical). Holding con-if the variable is categorical). Holding con-

stant all other explanatory factors in thestant all other explanatory factors in the

model, average costs were increased bymodel, average costs were increased by

patients who relapsed (147%), and werepatients who relapsed (147%), and were

reduced by patients who were olderreduced by patients who were older

(3.6% per year of age), and living with(3.6% per year of age), and living with

family/others compared with those infamily/others compared with those in

collective accommodation (58%).collective accommodation (58%).

DISCUSSIONDISCUSSION

Costs of relapse of schizophreniaCosts of relapse of schizophrenia

Studies of the overall costs of schizophreniaStudies of the overall costs of schizophrenia

in the UK (Davies & Drummond, 1993)in the UK (Davies & Drummond, 1993)

and in other countries (Knappand in other countries (Knapp et alet al, 2004), 2004)

confirm the high proportion of the totalconfirm the high proportion of the total

that is attributable to in-patient care. Thisthat is attributable to in-patient care. This

study shows that illness relapse is a majorstudy shows that illness relapse is a major

factor in generating these high hospitalisa-factor in generating these high hospitalisa-

tion rates and costs. We have gone further,tion rates and costs. We have gone further,

however, in providing an estimate of thehowever, in providing an estimate of the

full service costs of schizophrenia relapsefull service costs of schizophrenia relapse

in the UK. Patients who experienced a re-in the UK. Patients who experienced a re-

lapse during the 6 months prior to data col-lapse during the 6 months prior to data col-

lection had mean service costs of £8212lection had mean service costs of £8212

compared with £1899 for those who hadcompared with £1899 for those who had

no relapse during this period. The only pre-no relapse during this period. The only pre-

vious UK estimate of the costs of relapse ofvious UK estimate of the costs of relapse of

which we are aware was based on expertwhich we are aware was based on expert

opinion and assumed (rather than ob-opinion and assumed (rather than ob-

served) service utilisation in a simulationserved) service utilisation in a simulation

model that compared three antipsychoticmodel that compared three antipsychotic

drugs (Almond & O’Donnell, 2000). Aver-drugs (Almond & O’Donnell, 2000). Aver-

age relapse costs at 1997 prices were esti-age relapse costs at 1997 prices were esti-

mated to be just over £10 000 per patientmated to be just over £10 000 per patient

during three monthly cycles and includedduring three monthly cycles and included

both service use costs and accommodationboth service use costs and accommodation

costs (the latter not included here).costs (the latter not included here).

Clinical and QoL correlatesClinical and QoL correlates

Surprisingly, perhaps, there were few differ-Surprisingly, perhaps, there were few differ-

ences in clinical and QoL outcomes be-ences in clinical and QoL outcomes be-

tween patients who had relapsed andtween patients who had relapsed and

those who had not. However, some of thethose who had not. However, some of the

patients in the former group would have re-patients in the former group would have re-

covered well from their relapse by the timecovered well from their relapse by the time

these clinical and QoL instruments werethese clinical and QoL instruments were

3 4 93 4 9

Table 5Table 5 Mean 6-month service use and costs (», 1998) per patient by relapse statusMean 6-month service use and costs (», 1998) per patient by relapse status

ServiceService Non-relapse (Non-relapse (nn¼68)68) Relapse (Relapse (nn¼77)77)

Mean usageMean usage Costs (»)Costs (») Mean usageMean usage Costs (»)Costs (»)

In-patient care (days)In-patient care (days)11 0.00.0 00 57.857.8 64516451

Out-patientOut-patient

Psychiatric visitsPsychiatric visits11 1.41.4 135135 2.12.1 209209

OtherOther22 0.10.1 88 0.30.3 1919

Day hospital (visits)Day hospital (visits)22 2.32.3 133133 2.12.1 126126

Community mental health centre (visits)Community mental health centre (visits)2,32,3 2.42.4 4444 1.41.4 2525

Day care centre (visits)Day care centre (visits)11 5.95.9 106106 0.90.9 1515

Group therapyGroup therapy2,32,3 0.40.4 66 0.10.1 22

Sheltered workshopSheltered workshop33 1.11.1 4545 0.00.0 00

Specialist educationSpecialist education2,32,3 2.92.9 5252 0.00.0 00

Other (not specified)Other (not specified)33 0.60.6 1212 0.00.0 00

Visits byVisits by

PsychiatristPsychiatrist11 2.52.5 103103 2.32.3 269269

PsychologistPsychologist33 0.00.0 00 0.00.0 22

General practitionerGeneral practitioner33 1.81.8 217217 1.61.6 152152

District nurseDistrict nurse33 0.10.1 11 0.00.0 00

Communitypsychiatric nurseCommunitypsychiatric nurse33 12.612.6 10141014 5.25.2 791791

Social workerSocial worker33 0.10.1 2424 0.40.4 106106

Occupational therapistOccupational therapist33 0.00.0 11 0.80.8 4444

Home help/care workerHome help/care worker33 0.40.4 00 0.60.6 00

Total costsTotal costs11 18991899 82128212

1. Independent1. Independent tt-test significant at-test significant at PP550.05 (similar results achieved using non-parametric tests).0.05 (similar results achieved using non-parametric tests).
2. Costs not available ^ set equal to cost for day care centre.2. Costs not available ^ set equal to cost for day care centre.
3. Independent3. Independent tt-test not significant at-test not significant at PP¼0.05.0.05.

Table 6Table 6 Factors associatedwith relapse status: multivariate analyses (Factors associatedwith relapse status: multivariate analyses (nn¼131)131)11

VariableVariable Odds ratioOdds ratio22 95% CI95% CI

Age (years)Age (years) 1.071.07 1.01^1.131.01^1.13

Number of years since most recent hospital admissionNumber of years since most recent hospital admission 0.790.79 0.69^0.900.69^0.90

Previous suicide or self-harm attemptsPrevious suicide or self-harm attempts 3.933.93 1.39^11.071.39^11.07

Social relationships score (Lehman)Social relationships score (Lehman) 1.291.29 1.13^1.481.13^1.48

GAF scoreGAF score 0.930.93 0.87^0.980.87^0.98

GAF,Global Assessment of Functioning.GAF,Global Assessment of Functioning.
1. Dispersion parameter 0.99 (a value of1 indicates constant variance of the error term).1. Dispersion parameter 0.99 (a value of1 indicates constant variance of the error term).
2. Significant at2. Significant at PP550.05 controlling for gender, ethnicity, marital status, education and living arrangements (all0.05 controlling for gender, ethnicity, marital status, education and living arrangements (all
PP440.05).0.05).
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administered. This time lapse is probablyadministered. This time lapse is probably

the reason for the lack of difference.the reason for the lack of difference.

AssociationsAssociations

Multivariate analyses confirmed someMultivariate analyses confirmed some

significant correlates of relapse, and asignificant correlates of relapse, and a

reduced-formreduced-form cost equation found, ascost equation found, as

expected, that relapse status significantlyexpected, that relapse status significantly

increased total costs. The cost equationincreased total costs. The cost equation

was estimated in reduced form for twowas estimated in reduced form for two

main reasons. First, relapse status as amain reasons. First, relapse status as a

regressor captured some of the importantregressor captured some of the important

partial effects already identified in thepartial effects already identified in the

relapse function – for example, suiciderelapse function – for example, suicide

attempts, previous hospital admissionsattempts, previous hospital admissions

and social functioning – and reduced theand social functioning – and reduced the

need to include these variables further asneed to include these variables further as

independent effects in the cost analyses.independent effects in the cost analyses.

Second, clinical and QoL variables wereSecond, clinical and QoL variables were

excluded from the cost equation because itexcluded from the cost equation because it

was difficult to relate current measureswas difficult to relate current measures

with costs in the previous 6 months. Thiswith costs in the previous 6 months. This

is a problem of endogeneity: it is difficultis a problem of endogeneity: it is difficult

to ascertain the direction of causationto ascertain the direction of causation

between variables. Although higher levelsbetween variables. Although higher levels

of service use (and costs) might haveof service use (and costs) might have

improved health and reduced the likelihoodimproved health and reduced the likelihood

of relapse, relapse status might haveof relapse, relapse status might have

increased service use and costs. However,increased service use and costs. However,

given that relapse often resulted in hospita-given that relapse often resulted in hospita-

lisation (for about two-thirds of the peoplelisation (for about two-thirds of the people

in the relapse group) and in-patient costsin the relapse group) and in-patient costs

accounted for around three-quarters ofaccounted for around three-quarters of

total costs, the problem of endogeneitytotal costs, the problem of endogeneity

with relapse status was less of an issue.with relapse status was less of an issue.

Finally, a cautionary note is requiredFinally, a cautionary note is required

on measuring differences in costs andon measuring differences in costs and

health outcomes between the relapse andhealth outcomes between the relapse and

non-relapse groups. Although this methodnon-relapse groups. Although this method

is valid, a superior comparison would comeis valid, a superior comparison would come

from panel or longitudinal data that mea-from panel or longitudinal data that mea-

sure changes in outcomes prospectivelysure changes in outcomes prospectively

for a given population (cf. Robinsonfor a given population (cf. Robinson et alet al,,

1999). The costs of relapse would then be1999). The costs of relapse would then be

estimated by examining the differences inestimated by examining the differences in

costs, before, during and after relapse.costs, before, during and after relapse.

Cost-effectiveness comparisons are alsoCost-effectiveness comparisons are also

required based on experimental evaluationsrequired based on experimental evaluations

of relapse minimisation strategies.of relapse minimisation strategies.

Policy implicationsPolicy implications

The significant costs found to be associatedThe significant costs found to be associated

with relapse confirm the scale of thewith relapse confirm the scale of the

impact – in this case measured by serviceimpact – in this case measured by service

uptake – of a worsening of symptoms foruptake – of a worsening of symptoms for

people with schizophrenia. These costs willpeople with schizophrenia. These costs will

be of interest to clinicians and other deci-be of interest to clinicians and other deci-

sion-makers who face difficult choicession-makers who face difficult choices

about new but more expensive treatmentsabout new but more expensive treatments

for patients with schizophrenia. Subject tofor patients with schizophrenia. Subject to

the above cautionary comment, delayingthe above cautionary comment, delaying

the time to relapse should mean delayingthe time to relapse should mean delaying

the escalation of costs. More importantly,the escalation of costs. More importantly,

a slower or reduced rate of relapse meansa slower or reduced rate of relapse means

slower or reduced damage to the healthslower or reduced damage to the health

and quality of life of patients, and in someand quality of life of patients, and in some

cases also less adverse impact on theircases also less adverse impact on their

families.families.

Psychoeducation and related pro-Psychoeducation and related pro-

grammes have been shown to reduce medi-grammes have been shown to reduce medi-

cation non-adherence, detect prodromalcation non-adherence, detect prodromal

symptoms of relapse and reduce the ratesymptoms of relapse and reduce the rate

of hospitalisation (e.g. Birchwoodof hospitalisation (e.g. Birchwood et alet al,,

1989; Kemp1989; Kemp et alet al, 1996; Herz, 1996; Herz et alet al,,

2000). A relatively inexpensive evidence-2000). A relatively inexpensive evidence-

based intervention for reducing relapse isbased intervention for reducing relapse is

family work for patients with schizo-family work for patients with schizo-

phrenia living with a relative with highphrenia living with a relative with high

levels of expressed emotion (e.g. Xionglevels of expressed emotion (e.g. Xiong etet

alal, 1994). There is no evidence that these, 1994). There is no evidence that these

effective interventions have yet come intoeffective interventions have yet come into

widespread use.widespread use.

If new antipsychotic treatments inIf new antipsychotic treatments in

schizophrenia can improve efficacy andschizophrenia can improve efficacy and

compliance rates compared with conven-compliance rates compared with conven-

tional neuroleptic therapy, and therebytional neuroleptic therapy, and thereby

reduce relapse rates, this might bring aboutreduce relapse rates, this might bring about

reductions in the service costs of schizo-reductions in the service costs of schizo-

phrenia. In turn, as demonstrated in somephrenia. In turn, as demonstrated in some

international studies (Hamiltoninternational studies (Hamilton et alet al,,

1999), and as concluded by the National1999), and as concluded by the National

Institute for Clinical Excellence (2002),Institute for Clinical Excellence (2002),

the overall costs of the treatment could bethe overall costs of the treatment could be

reduced.reduced.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Comparedwith thenon-relapsegroup, patientswhorelapsed scoredhigher on theComparedwith thenon-relapsegroup, patientswhorelapsed scoredhigher on the
Positive andNegative Syndrome Scale andClinical Global Impression scale, and lowerPositive andNegative Syndrome Scale andClinical Global Impression scale, and lower
on the Global Assessment of Functioning, but only the latter was statisticallyon the Global Assessment of Functioning, but only the latter was statistically
significant.significant.

&& The strongest predictor of illness relapsewas associatedwith patients who hadThe strongest predictor of illness relapsewas associatedwith patients who had
made previous suicide or self-harm attempts.made previous suicide or self-harm attempts.

&& Differences in the quality of life between relapse and non-relapse cases, asDifferences in the quality of life between relapse and non-relapse cases, as
measured by the Lehman scale, were generally not significant.measured by the Lehman scale, were generally not significant.

LIMITATIONSLIMITATIONS

&& The study was cross-sectional, and limited to one geographical area of the UK.The study was cross-sectional, and limited to one geographical area of the UK.

&& Relapsewas not studied as it occurred, but in a retrospective design.Relapsewas not studied as it occurred, but in a retrospective design.

&& Multivariate analysis was applied to a small sample of patients andwith only a fewMultivariate analysis was applied to a small sample of patients andwith only a few
explanatory variables.explanatory variables.
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