
BackgroundBackground Investigating therelation-Investigating therelation-

ship betweenpremorbid functioningandship betweenpremorbid functioningand

treatmentresponse in schizophrenia istreatmentresponse in schizophrenia is

relevantto understanding the illness andrelevantto understanding the illness and

predicting treatmentoutcomes.predicting treatmentoutcomes.

AimsAims To examine the relationshipTo examine the relationship

betweenpremorbid characteristics andbetweenpremorbid characteristics and

treatmentresponse ofpeoplewithrecent-treatmentresponse ofpeoplewithrecent-

onset schizophrenia.onset schizophrenia.

MethodMethod Data came froma large,Data came froma large,

double-blindtrialofrecent-onsetpsychosisdouble-blindtrialofrecent-onsetpsychosis

treatedwith a flexible dose of risperidonetreatedwith a flexible dose of risperidone

orhaloperidol.Mediantreatment lengthorhaloperidol.Mediantreatment length

was 206 days.Premorbid functioningwaswas 206 days.Premorbid functioningwas

categorisedusing the Cannon-Spoorcategorisedusing the Cannon-Spoor

Premorbid Adjustment Scale.Premorbid Adjustment Scale.

ResultsResults Therewere significantTherewere significant

differencesbetweenthe premorbiddifferencesbetweenthe premorbid

groups on change onthe Positive andgroups on change onthe Positive and

Negative Syndrome Scale,Clinical GlobalNegative Syndrome Scale,Clinical Global

Impression severityand cognitiveImpression severity and cognitive

functioningand Extrapyramidalfunctioningand Extrapyramidal

Symptoms Rating Scale.Patients intheSymptoms Rating Scale.Patients inthe

‘stable^good’premorbid group (‘stable^good’premorbidgroup (nn¼251)251)

improvedmore thanthose in the‘stable^improvedmore thanthose inthe‘stable^

poor’ (poor’ (nn¼198) and‘declining’ (198) and‘declining’ (nn¼81)81)

groups.The‘stable^good’group receivedgroups.The‘stable^good’group received

the lowestdoses of antipsychotic andhadthe lowestdoses of antipsychotic andhad

the leastextrapyramidal symptoms.the leastextrapyramidal symptoms.

Patients inthe‘declining’group had thePatients inthe‘declining’group had the

highestdosages and themosthighestdosages and themost

extrapyramidal symptoms.extrapyramidal symptoms.

ConclusionsConclusions In first-episode psychosisIn first-episode psychosis

goodpremorbid functioning is associatedgoodpremorbid functioning is associated

with better response to treatment andwith better response to treatment and

fewerextrapyramidal symptoms.fewerextrapyramidal symptoms.

Declaration of interestDeclaration of interest None.None.

Good premorbid functioning amongGood premorbid functioning among

patients with schizophrenia andpatients with schizophrenia and

schizophrenia-like disorders is associatedschizophrenia-like disorders is associated

with better functioning at time of illnesswith better functioning at time of illness

onset (Haas & Sweeney, 1992; Rabinowitzonset (Haas & Sweeney, 1992; Rabinowitz

et alet al, 2002; Strous, 2002; Strous et alet al, 2004) and better, 2004) and better

outcomes in both patients with a first epi-outcomes in both patients with a first epi-

sode (Shtaselsode (Shtasel et alet al, 1992; Bromet, 1992; Bromet et alet al,,

1996; Silverstein1996; Silverstein et alet al, 2002, 2003; Strous, 2002, 2003; Strous

et alet al, 2004) and patients with chronic, 2004) and patients with chronic

disorder (Gittelman-Klein & Klein,disorder (Gittelman-Klein & Klein,

1969; Cannon-Spoor1969; Cannon-Spoor et alet al, 1982; Keefe, 1982; Keefe

et alet al, 1989; Childers & Harding, 1990;, 1989; Childers & Harding, 1990;

FindlingFindling et alet al, 1996; Rabinowitz, 1996; Rabinowitz et alet al,,

2005). Studies examined outcomes cross-2005). Studies examined outcomes cross-

sectionally but not longitudinally; hence,sectionally but not longitudinally; hence,

it was not possible to be certain that theit was not possible to be certain that the

observed association between good pre-observed association between good pre-

morbid functioning and favourable out-morbid functioning and favourable out-

come was owing to a better response tocome was owing to a better response to

treatment in those with good premorbidtreatment in those with good premorbid

functioning. An alternative explanationfunctioning. An alternative explanation

might be that better outcomes amongmight be that better outcomes among

patients with good premorbid functioningpatients with good premorbid functioning

may reflect the fact that they had a lessmay reflect the fact that they had a less

severe form of illness and therefore contin-severe form of illness and therefore contin-

ued better functioning upon initiation ofued better functioning upon initiation of

treatment.treatment.

The goal of our study was to compareThe goal of our study was to compare

treatment response in recent-onset psycho-treatment response in recent-onset psycho-

sis patients with goodsis patients with good vv. poor premorbid. poor premorbid

functioning in a large and lengthy clinicalfunctioning in a large and lengthy clinical

trial, in which the participants weretrial, in which the participants were

assessed prior to beginning antipsychoticassessed prior to beginning antipsychotic

treatment and at regular intervals there-treatment and at regular intervals there-

after. The design of the trial allowed us toafter. The design of the trial allowed us to

examine the association between pre-examine the association between pre-

morbid functioning and treatment responsemorbid functioning and treatment response

while controlling for baseline differences inwhile controlling for baseline differences in

illness severity.illness severity.

METHODMETHOD

The data presented here consist of an analy-The data presented here consist of an analy-

sis of a retrospectively collected premorbidsis of a retrospectively collected premorbid

assessment, collected at time of entry intoassessment, collected at time of entry into

a double-blind, randomised controlleda double-blind, randomised controlled

multicentre trial comparing a typical andmulticentre trial comparing a typical and

a novel antipsychotic drug in recent-onseta novel antipsychotic drug in recent-onset

psychosis (Schoolerpsychosis (Schooler et alet al, 2005), and the, 2005), and the

baseline and end-point clinical, cognitivebaseline and end-point clinical, cognitive

and safety assessments of patients enrolledand safety assessments of patients enrolled

in the trial.in the trial.

ParticipantsParticipants

The trial was conducted in 11 countries andThe trial was conducted in 11 countries and

enrolled psychotic patients aged 16–45enrolled psychotic patients aged 16–45

years who had been given within the pre-years who had been given within the pre-

vious 12 months a diagnosis (based on thevious 12 months a diagnosis (based on the

Structured Clinical Interview for DSM–IVStructured Clinical Interview for DSM–IV

Disorders; FirstDisorders; First et alet al, 1994) of schizo-, 1994) of schizo-

phrenia, schizophreniform disorder orphrenia, schizophreniform disorder or

schizoaffective disorder, and who had aschizoaffective disorder, and who had a

maximum of two lifetime psychiatric hospi-maximum of two lifetime psychiatric hospi-

talisations for psychosis. The cumulativetalisations for psychosis. The cumulative

exposure to antipsychotic drugs could notexposure to antipsychotic drugs could not

have exceeded 12 weeks at the time of entryhave exceeded 12 weeks at the time of entry

to the study. Participants in both treatmentto the study. Participants in both treatment

groups started with a once-daily dose ofgroups started with a once-daily dose of

1 mg which could be increased to 2 mg on1 mg which could be increased to 2 mg on

day 4 and thereafter by 1 mg each week,day 4 and thereafter by 1 mg each week,

up to a maximum daily dose of 4 mg. In ex-up to a maximum daily dose of 4 mg. In ex-

ceptional cases (i.e. for people showing in-ceptional cases (i.e. for people showing in-

sufficient response in whom no more thansufficient response in whom no more than

mild extrapyramidal symptoms weremild extrapyramidal symptoms were

observed at a dosage of 4 mg per day), theobserved at a dosage of 4 mg per day), the

dosage could be increased further by 1 mgdosage could be increased further by 1 mg

a week up to a maximum daily dose ofa week up to a maximum daily dose of

8 mg. The mean modal total daily dosage8 mg. The mean modal total daily dosage

of risperidone was 3.3 mg and for haloper-of risperidone was 3.3 mg and for haloper-

idol it was 2.9 mg. The most commonly ta-idol it was 2.9 mg. The most commonly ta-

ken daily dose for each of the drugs (modeken daily dose for each of the drugs (mode

dose) was 3 mg. The study was conducteddose) was 3 mg. The study was conducted

according to good clinical practice (Foodaccording to good clinical practice (Food

and Drug Administration, 2005) and wasand Drug Administration, 2005) and was

approved by local institutional reviewapproved by local institutional review

boards. All participants gave informedboards. All participants gave informed

written consent to take part in the study.written consent to take part in the study.

The flow of participants through theThe flow of participants through the

trial is shown in Fig. 1. The final sampletrial is shown in Fig. 1. The final sample

for the efficacy analysis included 534 per-for the efficacy analysis included 534 per-

sons (154 women, median age 25.0 years;sons (154 women, median age 25.0 years;

380 men, median age 23.8 years), of whom380 men, median age 23.8 years), of whom

349 had a DSM–IV diagnosis of schizo-349 had a DSM–IV diagnosis of schizo-

phrenia, 149 schizophreniform disorderphrenia, 149 schizophreniform disorder

and 36 schizoaffective disorder. Three per-and 36 schizoaffective disorder. Three per-

sons left the trial before treatment wassons left the trial before treatment was

started but after randomisation, and onestarted but after randomisation, and one

was removed from the trial for use of disal-was removed from the trial for use of disal-

lowed medication before the trial. Onelowed medication before the trial. One

centre, which enrolled 21 patients, wascentre, which enrolled 21 patients, was

removed from the trial in the early stagesremoved from the trial in the early stages

owing to violation of good clinical practice,owing to violation of good clinical practice,

and data from those patients are notand data from those patients are not

included in the analysis. Fourteen per centincluded in the analysis. Fourteen per cent

((nn¼76) of the sample had no high-school76) of the sample had no high-school
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education, 26.6% (education, 26.6% (nn¼141) had some141) had some

high-school education, 21.5% (high-school education, 21.5% (nn¼114)114)

completed high school, 29.9% (completed high school, 29.9% (nn¼159)159)

completed some post-high-school educationcompleted some post-high-school education

and 7.5% (and 7.5% (nn¼40) completed college.40) completed college.

Women were significantly older at the timeWomen were significantly older at the time

of first psychotic symptoms than menof first psychotic symptoms than men

(median 23.9 years(median 23.9 years vv. 22.6 years; Mann–. 22.6 years; Mann–

WhitneyWhitney UU¼24154,24154, zz¼2.89,2.89, PP¼0.004).0.004).

Patients were treated and followed up untilPatients were treated and followed up until

the last patient to be enrolled had had thethe last patient to be enrolled had had the

opportunity to be treated for 1 yearopportunity to be treated for 1 year

(median duration of actual treatment 205(median duration of actual treatment 205

days).days).

AssessmentsAssessments

The analysis included scores on theThe analysis included scores on the

Premorbid Adjustment Scale (PAS;Premorbid Adjustment Scale (PAS;

Cannon-SpoorCannon-Spoor et alet al, 1982), the Positive, 1982), the Positive

and Negative Syndrome Scale (PANSS;and Negative Syndrome Scale (PANSS;

Kay & Singh, 1989), Clinical GlobalKay & Singh, 1989), Clinical Global

Impression (CGI; Guy, 1976) scales forImpression (CGI; Guy, 1976) scales for

Severity of Illness and Improvement, theSeverity of Illness and Improvement, the

Extrapyramidal Symptoms Rating ScaleExtrapyramidal Symptoms Rating Scale

(ESRS; Chouinard(ESRS; Chouinard et alet al, 1980) and a cogni-, 1980) and a cogni-

tive assessment battery. All measures weretive assessment battery. All measures were

applied at baseline before drug administra-applied at baseline before drug administra-

tion and (with the exception of the PAS) attion and (with the exception of the PAS) at

regular intervals throughout the trial.regular intervals throughout the trial.

The PAS is a 28-item rating scale of so-The PAS is a 28-item rating scale of so-

cial isolation, peer relationships, function-cial isolation, peer relationships, function-

ing outside of the family and schooling outside of the family and school

performance for four age periods (ages upperformance for four age periods (ages up

to 11 years, 12–15 years, 16–18 years,to 11 years, 12–15 years, 16–18 years,

and 19 years and above) as well as social-and 19 years and above) as well as social-

sexual aspects of life starting at age 15sexual aspects of life starting at age 15

years. The PAS also includes a section ofyears. The PAS also includes a section of

nine general items relating to educationalnine general items relating to educational

and job achievement, work and school per-and job achievement, work and school per-

formance immediately preceding the onsetformance immediately preceding the onset

of psychosis, as well as the highest level ofof psychosis, as well as the highest level of

independence from family achieved, highestindependence from family achieved, highest

level of social personal adjustment, degreelevel of social personal adjustment, degree

of interest in life and energy level. Theof interest in life and energy level. The

PAS was completed using all available data,PAS was completed using all available data,

including interviewing the patient andincluding interviewing the patient and

when available interviews with collateralwhen available interviews with collateral

informants. A description of the PAS datainformants. A description of the PAS data

for this cohort has been presented else-for this cohort has been presented else-

where by Rabinowitzwhere by Rabinowitz et alet al (2002).(2002).

The cognitive assessment battery,The cognitive assessment battery,

which is described in greater detail else-which is described in greater detail else-

where (Harveywhere (Harvey et alet al, 2003), included the, 2003), included the

following:following:

(a)(a) the Wechsler Memory Scale – Revisedthe Wechsler Memory Scale – Revised

Visual Reproduction sub-test, I and IIVisual Reproduction sub-test, I and II

(Wechsler, 1987), a test of learning(Wechsler, 1987), a test of learning

memory for non-verbal stimuli;memory for non-verbal stimuli;

(b)(b) the Rey Auditory Verbal Learning Testthe Rey Auditory Verbal Learning Test

(Spreen & Strauss, 1998), a test of(Spreen & Strauss, 1998), a test of

verbal learning and memory;verbal learning and memory;

(c)(c) the Continuous Performance Test –the Continuous Performance Test –

Identical Pairs version (CornblattIdentical Pairs version (Cornblatt et alet al,,

1989), a test of vigilance;1989), a test of vigilance;

(d)(d) Verbal Fluency Examinations (Lezak,Verbal Fluency Examinations (Lezak,

1997), including category and phono-1997), including category and phono-

logical fluency;logical fluency;

(e)(e) the Wechsler Adult Intelligence Scale –the Wechsler Adult Intelligence Scale –

Revised, Digit Symbol sub-testRevised, Digit Symbol sub-test

(Wechsler, 1978), a test of psycho-(Wechsler, 1978), a test of psycho-

motor speed and attention;motor speed and attention;

(f)(f) the Wisconsin Card Sorting Testthe Wisconsin Card Sorting Test

(Heaton(Heaton et alet al, 1993), a measure of, 1993), a measure of

executive functioning (e.g. cognitiveexecutive functioning (e.g. cognitive

flexibility, maintenance of a cognitiveflexibility, maintenance of a cognitive

set and working memory).set and working memory).

Cognitive testing was administered atCognitive testing was administered at

baseline, at months 3 and 6, and then everybaseline, at months 3 and 6, and then every

6 months through to month 48. The tests,6 months through to month 48. The tests,

which were demonstrated to be comparablewhich were demonstrated to be comparable

across cultures (Harveyacross cultures (Harvey et alet al, 2003), were, 2003), were

translated from standard English versionstranslated from standard English versions

into French, Finnish, German, Hebrewinto French, Finnish, German, Hebrew

and Afrikaans and administered to partici-and Afrikaans and administered to partici-

pants in their native language. A centralpants in their native language. A central

monitoring facility evaluated case recordmonitoring facility evaluated case record

forms, and all forms with errors were re-forms, and all forms with errors were re-

turned for correction. If the problems wereturned for correction. If the problems were

the results of errors in administration, thethe results of errors in administration, the

cognitive testing data on those patientscognitive testing data on those patients

were not included in the study databasewere not included in the study database

(Harvey(Harvey et alet al, 2005). All testers and asses-, 2005). All testers and asses-

sors were college-educated, had previoussors were college-educated, had previous

experience and were fluent in English,experience and were fluent in English,

although testing was done in the localalthough testing was done in the local

language. Training in administering all thelanguage. Training in administering all the

study assessment instruments was given instudy assessment instruments was given in

small group training sessions at the localsmall group training sessions at the local

sites, as well as in regional meetings.sites, as well as in regional meetings.

The PAS was completed for 530 of theThe PAS was completed for 530 of the

534 participants, the PANSS for 533 and534 participants, the PANSS for 533 and

the cognitive assessment for 508, withthe cognitive assessment for 508, with

completed data on all measures availablecompleted data on all measures available

for 503 participants. On the PAS, our mainfor 503 participants. On the PAS, our main

study measure, data per item were missingstudy measure, data per item were missing

as follows: on the childhood items only 1as follows: on the childhood items only 1

case had missing data on one item; on thecase had missing data on one item; on the

early adolescence items data were missingearly adolescence items data were missing

in 2–6 cases for any given item; on latein 2–6 cases for any given item; on late

adolescence 2–12 cases had missing dataadolescence 2–12 cases had missing data

for any given item, with the most missingfor any given item, with the most missing

data on social aspects of sexual life duringdata on social aspects of sexual life during

adolescence and immediately beyond; foradolescence and immediately beyond; for

adulthood items, which were to be com-adulthood items, which were to be com-

pleted only for persons aged 19 years andpleted only for persons aged 19 years and

over, data were missing in 9 cases for twoover, data were missing in 9 cases for two

items. On four of the six general items theitems. On four of the six general items the

maximum number of missing cases per itemmaximum number of missing cases per item

was 2; on one item (change in school orwas 2; on one item (change in school or

work performance before onset) data werework performance before onset) data were

missing in 20 cases and on a similar itemmissing in 20 cases and on a similar item

(measuring job change and school(measuring job change and school

attendance) data were missing in 18 cases.attendance) data were missing in 18 cases.

Statistical analysisStatistical analysis

Using the scoring method developed byUsing the scoring method developed by

Cannon-SpoorCannon-Spoor et alet al (1982) for the PAS,(1982) for the PAS,

average scores for each life stage wereaverage scores for each life stage were

computed by summing the item scores re-computed by summing the item scores re-

ceived for each item in a section and divid-ceived for each item in a section and divid-

ing them by the possible score. The possibleing them by the possible score. The possible

score is the highest score obtainable byscore is the highest score obtainable by

adding the maximum score for all itemsadding the maximum score for all items

completed. Thus, for example, if a personcompleted. Thus, for example, if a person

receives ratings of 2, 3, 3 and 2 for the fourreceives ratings of 2, 3, 3 and 2 for the four

items in the childhood section, the totalitems in the childhood section, the total

score for that section would be 10. As thescore for that section would be 10. As the

total possible score for this is 24total possible score for this is 24

(6+6+6+6), the total score divided by the(6+6+6+6), the total score divided by the

possible score in this example is 0.42.possible score in this example is 0.42.

When no information was available for aWhen no information was available for a

particular item, the item was not scored.particular item, the item was not scored.

The score for the section is expressed asThe score for the section is expressed as

total score/possible score for the itemstotal score/possible score for the items

rated.rated.

For typology of premorbid functioning,For typology of premorbid functioning,

as in other studies (Larsenas in other studies (Larsen et alet al, 1996; Ra-, 1996; Ra-

binowitzbinowitz et alet al, 2002; Strous, 2002; Strous et alet al, 2004),, 2004),

the Haas & Sweeney (1992) classificationthe Haas & Sweeney (1992) classification

method was used in which patients are di-method was used in which patients are di-

vided into ‘stable–good’, ‘stable–poor’ andvided into ‘stable–good’, ‘stable–poor’ and

‘declining’ premorbid functioning cate-‘declining’ premorbid functioning cate-

gories. The notion of examining patternsgories. The notion of examining patterns

of premorbid development and course hasof premorbid development and course has

3 232

Fig. 1Fig. 1 Flow of participants through study.Flow of participants through study.
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been empirically validated (Larsenbeen empirically validated (Larsen et alet al,,

2004). A ‘declining’ PAS was defined as:2004). A ‘declining’ PAS was defined as:

‘a pattern of worsening scores from childhood‘a pattern of worsening scores from childhood
over the remaining premorbid periods and theover the remaining premorbid periods and the
equivalent of a two-point change over four pre-equivalent of a two-point change over four pre-
morbid stages (childhood, early adolescence,morbid stages (childhood, early adolescence,
late adolescence and adulthood) or a propor-late adolescence and adulthood) or a propor-
tional decline for cases inwhich illness onset wastional decline for cases inwhich illness onset was
before late adolescence or adulthood’ (Haas &before late adolescence or adulthood’ (Haas &
Sweeney,1992).Sweeney,1992).

In accordance with the scoring criteria,In accordance with the scoring criteria,

the remaining cases were regarded as stablethe remaining cases were regarded as stable

and the median value (0.36) of the PASand the median value (0.36) of the PAS

total score was used as a cut-off point tototal score was used as a cut-off point to

divide the cases into ‘stable–good’ anddivide the cases into ‘stable–good’ and

‘stable–poor’ groups. Based on this, 47%‘stable–poor’ groups. Based on this, 47%

((nn¼251) of the patients were in the251) of the patients were in the

‘stable–good’ group, 37% (‘stable–good’ group, 37% (nn¼198) in the198) in the

‘stable–poor’ group and 15% (‘stable–poor’ group and 15% (nn¼81) in81) in

the ‘declining’ group. This distribution re-the ‘declining’ group. This distribution re-

sembles other studies using this classifica-sembles other studies using this classifica-

tion method, in which the ‘stable–good’tion method, in which the ‘stable–good’

group ranged from 30% to 39%, thegroup ranged from 30% to 39%, the

‘stable–poor’ group from 28% to 39%‘stable–poor’ group from 28% to 39%

and the ‘declining’ group from 21% toand the ‘declining’ group from 21% to

42% (Haas & Sweeney, 1992; Larsen42% (Haas & Sweeney, 1992; Larsen etet

alal, 1996; Strous, 1996; Strous et alet al, 2004)., 2004).

Univariate analyses of covariance com-Univariate analyses of covariance com-

paring the premorbid groups on changeparing the premorbid groups on change

from baseline on PANSS total, ESRS maxi-from baseline on PANSS total, ESRS maxi-

mum, CGI Severity, CGI Change score,mum, CGI Severity, CGI Change score,

mean modal dose and composite cognitivemean modal dose and composite cognitive

score, were conducted while controllingscore, were conducted while controlling

for baseline score for each measure,for baseline score for each measure,

diagnosis, gender, age, study centre anddiagnosis, gender, age, study centre and

randomised drug treatment condition. Forrandomised drug treatment condition. For

CGI Change scores the CGI severity wasCGI Change scores the CGI severity was

used as a baseline control. The compositeused as a baseline control. The composite

cognitive score was created by computingcognitive score was created by computing

the mean of thethe mean of the zz-scores for each cognitive-scores for each cognitive

measure in the current study, as describedmeasure in the current study, as described

by Harveyby Harvey et alet al (2005). Follow-up tests(2005). Follow-up tests

using the least-squares procedure were usedusing the least-squares procedure were used

after detection of significant between-groupafter detection of significant between-group

differences. Effect size for the primary com-differences. Effect size for the primary com-

parison of the ‘stable–good’ and ‘stable–parison of the ‘stable–good’ and ‘stable–

poor’ groups was calculated using etapoor’ groups was calculated using eta

squared and for ease of reporting was con-squared and for ease of reporting was con-

verted to Cohen’sverted to Cohen’s dd (Cohen, 1976), which(Cohen, 1976), which

is the difference between groups dividedis the difference between groups divided

by the pooled standard deviation. Cohenby the pooled standard deviation. Cohen

(1976) has defined effect sizes of 0.20–(1976) has defined effect sizes of 0.20–

0.50 as small, 0.50–0.80 as medium and0.50 as small, 0.50–0.80 as medium and

over 0.80 as large.over 0.80 as large.

RESULTSRESULTS

Table 1 shows significantly more improve-Table 1 shows significantly more improve-

ment in the ‘stable–good’ group comparedment in the ‘stable–good’ group compared

with the ‘stable–poor’ group on the meanwith the ‘stable–poor’ group on the mean

change in PANSS total, positive, negativechange in PANSS total, positive, negative

and general psychopathology scales, CGIand general psychopathology scales, CGI

Severity, cognitive functioning and CGISeverity, cognitive functioning and CGI

Improvement. The ‘stable–good’ group alsoImprovement. The ‘stable–good’ group also

had lower dosages. Although numericallyhad lower dosages. Although numerically

the ‘stable–good’ group had lowerthe ‘stable–good’ group had lower

maximum ESRS scores than the ‘stable–maximum ESRS scores than the ‘stable–

poor’ grouppoor’ group, these differences were not, these differences were not

statistically significant. All effect sizestatistically significant. All effect size

scores were small, ranging from 0.11 toscores were small, ranging from 0.11 to

0.35.0.35.

The ‘declining’ group comparisons withThe ‘declining’ group comparisons with

the ‘stable–good’ group were similar tothe ‘stable–good’ group were similar to

those of the ‘stable–poor’ group. Numeri-those of the ‘stable–poor’ group. Numeri-

cally those in the ‘declining’ groupcally those in the ‘declining’ group

improved the least, had the most extrapyr-improved the least, had the most extrapyr-

amidal signs and were treated with theamidal signs and were treated with the

highest drug dosages. After including modehighest drug dosages. After including mode

antipsychotic dosage as a covariate in theantipsychotic dosage as a covariate in the

model, testing differences on the ESRS,model, testing differences on the ESRS,

the ESRS differences were reducedthe ESRS differences were reduced

((FF¼1.45,1.45, PP¼0.23, effect size0.23, effect size¼0.110.11 vv..

FF¼0.50, effect size0.50, effect size¼0.06,0.06, PP¼0.44), sug-0.44), sug-

gesting that most of the association be-gesting that most of the association be-

tween better premorbid adjustment andtween better premorbid adjustment and

fewer extrapyramidal symptoms was owingfewer extrapyramidal symptoms was owing

to drug doses.to drug doses.

DISCUSSIONDISCUSSION

The results of this study demonstrate thatThe results of this study demonstrate that

goodgood vv. poor and declining premorbid. poor and declining premorbid

functioning of people who later developfunctioning of people who later develop

schizophrenia was associated with betterschizophrenia was associated with better

treatment response. The good premorbidtreatment response. The good premorbid

functioning group also needed lower dosesfunctioning group also needed lower doses

of antipsychotic medication to achieveof antipsychotic medication to achieve

clinically satisfactory treatment responseclinically satisfactory treatment response

and experienced the least extrapyramidaland experienced the least extrapyramidal

symptoms. The results thus support thesymptoms. The results thus support the

prognostic value of premorbid functioningprognostic value of premorbid functioning

in predicting magnitude of response whenin predicting magnitude of response when

treatment is first started and suggest thattreatment is first started and suggest that

premorbid functioning might be a poten-premorbid functioning might be a poten-

tially useful subtyping distinction oftially useful subtyping distinction of

patients. Clinically, it might be possible topatients. Clinically, it might be possible to

use premorbid subtyping in treatmentuse premorbid subtyping in treatment

planning: prognosis regarding treatmentplanning: prognosis regarding treatment

response could be modified based onresponse could be modified based on

premorbid course and patients with otherpremorbid course and patients with other

than ‘stable–good’ premorbid functioningthan ‘stable–good’ premorbid functioning

could be targeted for more intensive thera-could be targeted for more intensive thera-

peutic intervention. Specifically, such casespeutic intervention. Specifically, such cases

should probably receive more rapid con-should probably receive more rapid con-

sideration for transition to clozapine treat-sideration for transition to clozapine treat-

ment or treatment with more aggressivement or treatment with more aggressive

dosing regimens. Theoretically the resultsdosing regimens. Theoretically the results

may suggest different aetiologies for schizo-may suggest different aetiologies for schizo-

phrenia among cases of goodphrenia among cases of good vv. poor. poor

premorbid functioning. People with poorpremorbid functioning. People with poor

premorbid functioning might have positivepremorbid functioning might have positive

symptoms whose origin is more complexsymptoms whose origin is more complex

than those with better premorbid function-than those with better premorbid function-

ing, involving either different brain regionsing, involving either different brain regions

or different neurotransmitter systems. Theor different neurotransmitter systems. The

results also suggest that from the perspec-results also suggest that from the perspec-

tive of treatment response there is notive of treatment response there is no

difference between the ‘stable–poor’ anddifference between the ‘stable–poor’ and

‘declining’ groups, both of whom showed‘declining’ groups, both of whom showed

poor treatment response. Thus, lack ofpoor treatment response. Thus, lack of

decline in functioning from previously poordecline in functioning from previously poor

levels of functioning appears not to be anlevels of functioning appears not to be an

indicator of better prognosis.indicator of better prognosis.

One of the limitations of this study, andOne of the limitations of this study, and

other studies, is that the quality and timingother studies, is that the quality and timing

of premorbid manifestations that are basedof premorbid manifestations that are based

on cross-sectional assessments conductedon cross-sectional assessments conducted

generally at the first contact with a mentalgenerally at the first contact with a mental

health professional (McGlashan, 1988)health professional (McGlashan, 1988)

could be biased by selective or incompletecould be biased by selective or incomplete

recall on the part of the patients or familyrecall on the part of the patients or family

members. In addition the assessments weremembers. In addition the assessments were

not always based on the same sources ofnot always based on the same sources of

information, which were in some casesinformation, which were in some cases

interviews with patients and in others inter-interviews with patients and in others inter-

views with collateral informants as well. Itviews with collateral informants as well. It

is conceivable that a truly prospectiveis conceivable that a truly prospective

follow-up study, specifically designed tofollow-up study, specifically designed to

detect signs of premorbid psychosis anddetect signs of premorbid psychosis and

schizophrenia and conducted from birthschizophrenia and conducted from birth

through age of risk, would reveal a specificthrough age of risk, would reveal a specific

trajectory of social maladjustment for thetrajectory of social maladjustment for the

majority of the individuals destined to bemajority of the individuals destined to be

affected by psychosis. Alternatively, it isaffected by psychosis. Alternatively, it is

possible that the premorbid and prodromalpossible that the premorbid and prodromal

manifestations are obligatory precursors ofmanifestations are obligatory precursors of

the illness only for some of the individualsthe illness only for some of the individuals

affected or only for a subgroup of the schi-affected or only for a subgroup of the schi-

zophrenias. Another potential limitation ofzophrenias. Another potential limitation of

the study is that since data were obtainedthe study is that since data were obtained

from a sample of patients who agreed tofrom a sample of patients who agreed to

be enrolled in a medication trial, this mightbe enrolled in a medication trial, this might

have introduced a selection bias; however,have introduced a selection bias; however,

it is not obvious how this might limit theit is not obvious how this might limit the

conclusions that can be drawn from theconclusions that can be drawn from the

study. Another limitation is that onlystudy. Another limitation is that only

clinical outcomes, rather than functionalclinical outcomes, rather than functional

outcomes such as social and occupationaloutcomes such as social and occupational

functioning, were examined.functioning, were examined.

In summary, our results, taken togetherIn summary, our results, taken together

with previous studies including the baselinewith previous studies including the baseline

data from this large cohort (Rabinowitzdata from this large cohort (Rabinowitz etet

alal, 2002), suggest that premorbid level of, 2002), suggest that premorbid level of

functioning is predictive of poorer func-functioning is predictive of poorer func-

tioning at the time of onset of schizo-tioning at the time of onset of schizo-

phrenia (Haas & Sweeney, 1992; Kelleyphrenia (Haas & Sweeney, 1992; Kelley

et alet al, 1992; Larsen, 1992; Larsen et alet al, 1996; Rabinowitz, 1996; Rabinowitz

et alet al, 2002), poorer outcomes and func-, 2002), poorer outcomes and func-

tioning among patients with first-episodetioning among patients with first-episode
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PREMORBID FUNCTIONING AND TREATMENT RESPONSEPREMORBID FUNCTIONING AND TREATMENT RESPONSE

(Shtasel(Shtasel et alet al, 1992; Bromet, 1992; Bromet et alet al, 1996;, 1996;

SilversteinSilverstein et alet al, 2002, 2003) or chronic dis-, 2002, 2003) or chronic dis-

order (Gittelman-Klein & Klein, 1969;order (Gittelman-Klein & Klein, 1969;

Cannon-SpoorCannon-Spoor et alet al, 1982; Keefe, 1982; Keefe et alet al,,

1989; Childers & Harding, 1990; Findling1989; Childers & Harding, 1990; Findling

et alet al, 1996; Rabinowitz, 1996; Rabinowitz et alet al, 2005) and,, 2005) and,

based on the current study, also poorerbased on the current study, also poorer

treatment response. Premorbid functioningtreatment response. Premorbid functioning

is thus of both clinical and theoreticalis thus of both clinical and theoretical

importance and may suggest the need toimportance and may suggest the need to

consider aggressive intervention, eitherconsider aggressive intervention, either

pharmacological or psychosocial, at thepharmacological or psychosocial, at the

time of the first episode of illness.time of the first episode of illness.
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