
BackgroundBackground ThemajorityofmemoryThemajorityofmemory

impairment studies in schizophrenia areimpairment studies in schizophrenia are

cohort studies using laboratory-basedcohort studies usinglaboratory-based

tests, whichmake itdifficultto estimatetests, whichmake itdifficultto estimate

the true extent andrelevance ofmemorythe true extent andrelevance ofmemory

impairment inpatientswith schizophreniaimpairment inpatientswith schizophrenia

inthe community.in the community.

AimsAims To examinethe extentofmemoryTo examinethe extentofmemory

impairment in community-basedpatientsimpairment in community-basedpatients

with schizophrenia usinga clinicallywith schizophrenia usinga clinically

relevanttest.relevanttest.

MethodMethod Allpatientswith schizophreniaAllpatientswith schizophrenia

((nn¼190) in one catchment areawere190) in one catchment areawere

identified, of whom133 were potentiallyidentified, of whom133 were potentially

eligible for the study; 73 patientseligible for the study; 73 patients

volunteered to take part.Theywerevolunteered to take part.Theywere

assessedusing the Rivermead Behaviouralassessedusing theRivermead Behavioural

MemoryTest (RBMT), the National AdultMemoryTest (RBMT), the National Adult

ReadingTest, the Positive and NegativeReadingTest, the Positive and Negative

Syndrome Scale, the Health ofthe NationSyndrome Scale, the Health ofthe Nation

Outcome Scales and the Office forOutcome Scales and the Office for

National Statistics Classification ofNational Statistics Classification of

Occupation.Their performance ontheOccupation.Their performance onthe

memory testwas comparedwiththatofmemory testwas comparedwiththatof

matched controls (matched controls (nn¼71).71).

ResultsResults Patients as a group performedPatients as a group performed

significantly worse (significantly worse (PP550.001) than0.001) than

controls onthe RBMT.Using the RBMTcontrols onthe RBMT.Using the RBMT

normative scores, 81% of patientswerenormative scores, 81% of patientswere

found to have impairedmemoryfound to have impairedmemory

comparedwith 28% of controls.comparedwith 28% of controls.

ConclusionsConclusions Usinga clinically relevantUsinga clinicallyrelevant

test, themajorityof community-basedtest, themajorityof community-based

patientswith schizophreniamayhavepatientswith schizophreniamayhave

memoryimpairment.memoryimpairment.

Declaration of interestDeclaration of interest None.None.

Memory impairment in schizophrenia hasMemory impairment in schizophrenia has

been well documented since the early obser-been well documented since the early obser-

vations of Kraepelin and Bleuler in the 19thvations of Kraepelin and Bleuler in the 19th

century. Recent reviews have documentedcentury. Recent reviews have documented

significant stable and wide-ranging memorysignificant stable and wide-ranging memory

impairment in schizophrenia (Alemanimpairment in schizophrenia (Aleman etet

alal, 1999). The importance of memory, 1999). The importance of memory

impairment stems from suggestions thatimpairment stems from suggestions that

it predicts functional outcome in schizo-it predicts functional outcome in schizo-

phrenia (Green, 1996). However, the extentphrenia (Green, 1996). However, the extent

of memory impairment is not clear, in partof memory impairment is not clear, in part

because of the shortage of epidemiologicalbecause of the shortage of epidemiological

studies of this problem in schizophrenia:studies of this problem in schizophrenia:

we found only one study that used a popu-we found only one study that used a popu-

lation-based approach (Kellylation-based approach (Kelly et alet al, 2000)., 2000).

In addition, the use of a variety of differentIn addition, the use of a variety of different

memory batteries and terminology of mem-memory batteries and terminology of mem-

ory subtypes might have contributed to theory subtypes might have contributed to the

difficulty of finding the true prevalence ofdifficulty of finding the true prevalence of

memory impairment in schizophrenia.memory impairment in schizophrenia.

Furthermore, the use of memory tests in aFurthermore, the use of memory tests in a

laboratory setting has been widely consid-laboratory setting has been widely consid-

ered as having little relevance to everydayered as having little relevance to everyday

memory problems. In this study we evalu-memory problems. In this study we evalu-

ated the extent of impairment in a popu-ated the extent of impairment in a popu-

lation-based sample using a standardisedlation-based sample using a standardised

memory test that can be incorporated intomemory test that can be incorporated into

clinical practice.clinical practice.

METHODMETHOD

SampleSample

We identified every patient with a possibleWe identified every patient with a possible

diagnosis of schizophrenia, from psychi-diagnosis of schizophrenia, from psychi-

atric records, in one catchment area ofatric records, in one catchment area of

approximately 100 000 people in south Lei-approximately 100 000 people in south Lei-

cestershire. This included examining oldcestershire. This included examining old

records of all psychiatric patients in therecords of all psychiatric patients in the

catchment area to make sure no potentialcatchment area to make sure no potential

patient was missed. The diagnoses werepatient was missed. The diagnoses were

confirmed using ICD–10 criteria (Worldconfirmed using ICD–10 criteria (World

Health Organization, 1992). The area canHealth Organization, 1992). The area can

be described as a suburban British residen-be described as a suburban British residen-

tial area with a predominantly middle-classtial area with a predominantly middle-class

working population. The two consultantsworking population. The two consultants

responsible for the area have a policy ofresponsible for the area have a policy of

not discharging patients with schizophrenianot discharging patients with schizophrenia

from their care even if the patients needfrom their care even if the patients need

minimal psychiatric input. The only excep-minimal psychiatric input. The only excep-

tions were cases of severe and incapacitatingtions were cases of severe and incapacitating

schizophrenia that necessitated a referral toschizophrenia that necessitated a referral to

rehabilitation psychiatry. Such patientsrehabilitation psychiatry. Such patients

usually move out of the area into long-termusually move out of the area into long-term

care units or sheltered accommodation.care units or sheltered accommodation.

We excluded patients with organic brainWe excluded patients with organic brain

disease, head injuries or comorbidity, anddisease, head injuries or comorbidity, and

those whose first language was not English.those whose first language was not English.

None of the participants had had electrocon-None of the participants had had electrocon-

vulsive therapy in the year prior to takingvulsive therapy in the year prior to taking

part in the study. Patients older than 60 yearspart in the study. Patients older than 60 years

were also excluded, because Kellywere also excluded, because Kelly et alet al

(2000) suggested that people above this age(2000) suggested that people above this age

with schizophrenia have a poorer cognitivewith schizophrenia have a poorer cognitive

performance than younger patients. The pa-performance than younger patients. The pa-

tients’ performance on the memory test wastients’ performance on the memory test was

compared with that of controls (compared with that of controls (nn¼71).71).

Members of the control group live in theMembers of the control group live in the

same city and were recruited by advertise-same city and were recruited by advertise-

ments in the local hospital, university andments in the local hospital, university and

supermarkets. They had no history of men-supermarkets. They had no history of men-

tal illness, and were subjected to the sametal illness, and were subjected to the same

exclusion criteria as the patient group.exclusion criteria as the patient group.

MeasuresMeasures

Rivermead Behavioural MemoryTestRivermead Behavioural MemoryTest

Participants were assessed with the River-Participants were assessed with the River-

mead Behavioural Memory Test (RBMT;mead Behavioural Memory Test (RBMT;

WilsonWilson et alet al, 1985). This test of everyday, 1985). This test of everyday

memory has good ecological validity, andmemory has good ecological validity, and

is made up of 12 measures, each aimed atis made up of 12 measures, each aimed at

testing one aspect of everyday memory:testing one aspect of everyday memory:

(a)(a) remembering a name;remembering a name;

(b)(b) remembering a hidden belonging;remembering a hidden belonging;

(c)(c) remembering an appointment;remembering an appointment;

(d)(d) picture recognition;picture recognition;

(e)(e) immediate recall of a newspaper article;immediate recall of a newspaper article;

(f)(f) delayed recall of a newspaper article;delayed recall of a newspaper article;

(g)(g) face recognition;face recognition;

(h)(h) remembering a new route (immediate);remembering a new route (immediate);

(i)(i) remembering a new route (delayed);remembering a new route (delayed);

(j)(j) delivering a message;delivering a message;

(k)(k) orientation questions;orientation questions;

(l)(l) knowing the date.knowing the date.

The RBMT has a screening score (0–12),The RBMT has a screening score (0–12),

and is not very demanding in terms of effortand is not very demanding in terms of effort

or time (it takes 25–30 min to administer).or time (it takes 25–30 min to administer).

It has been used before in schizophreniaIt has been used before in schizophrenia

studies, for example by McKennastudies, for example by McKenna et alet al

(1990) and Kelly(1990) and Kelly et alet al (2000).(2000).

National Adult ReadingTestNational Adult ReadingTest

The National Adult Reading Test (NART;The National Adult Reading Test (NART;

Nelson, 1982) is an estimate measure ofNelson, 1982) is an estimate measure of
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premorbid intelligence. It has been widelypremorbid intelligence. It has been widely

used in psychiatric research and in particu-used in psychiatric research and in particu-

lar in studies of schizophrenia (Gilvarrylar in studies of schizophrenia (Gilvarry etet

alal, 2001)., 2001).

Positive and Negative Syndrome ScalePositive and Negative Syndrome Scale

The Positive and Negative Syndrome ScaleThe Positive and Negative Syndrome Scale

(PANSS; Kay(PANSS; Kay et alet al, 1987) was given to, 1987) was given to

patients only. It is a widely used scale forpatients only. It is a widely used scale for

symptom ratings in schizophrenia.symptom ratings in schizophrenia.

Health of the Nation Outcome ScalesHealth of the Nation Outcome Scales

The Health of the Nation Outcome ScalesThe Health of the Nation Outcome Scales

(HoNOS; Wing(HoNOS; Wing et alet al, 1998) were used for, 1998) were used for

assessment of the psychiatric patients’ cur-assessment of the psychiatric patients’ cur-

rent community functioning.rent community functioning.

Demographic factorsDemographic factors

Demographic data for all participants wereDemographic data for all participants were

documented, including occupation groupdocumented, including occupation group

using the Office for National Statisticsusing the Office for National Statistics

classification (see Appendix). In addition,classification (see Appendix). In addition,

duration of illness and age at onset forduration of illness and age at onset for

the patients were documented throughthe patients were documented through

information provided by the patient andinformation provided by the patient and

verified from medical records, includingverified from medical records, including

first documentation by general practi-first documentation by general practi-

tioners. Duration of illness was defined astioners. Duration of illness was defined as

the period between the time that first psy-the period between the time that first psy-

chotic symptoms were reported and thechotic symptoms were reported and the

time of current assessment. Age at onsettime of current assessment. Age at onset

was defined as the age when first psychoticwas defined as the age when first psychotic

symptoms were reported.symptoms were reported.

Assessment procedureAssessment procedure

A psychologist administered the cognitiveA psychologist administered the cognitive

assessments independently from the clinicalassessments independently from the clinical

assessment, which was made by a clinicianassessment, which was made by a clinician

(M.A.-U.) masked to the cognitive assess-(M.A.-U.) masked to the cognitive assess-

ment. The responsible consultants (J.B.ment. The responsible consultants (J.B.

and S.F.) assessed the patients’ level of com-and S.F.) assessed the patients’ level of com-

munity functioning using the HoNOS, andmunity functioning using the HoNOS, and

were also unaware of the cognitive assess-were also unaware of the cognitive assess-

ment. Illness duration and age at onset werement. Illness duration and age at onset were

calculated independently by D.M.calculated independently by D.M.

Statistical analysisStatistical analysis

Sample size was calculated to achieveSample size was calculated to achieve

statistical power of an 80% possibility ofstatistical power of an 80% possibility of

obtaining significant results at 5%, whenobtaining significant results at 5%, when

submitted for ethical committee approval.submitted for ethical committee approval.

Differences between patients and controlsDifferences between patients and controls

were examined bywere examined by tt-test or-test or ww22 test, as appro-test, as appro-

priate, for demographic variables; RBMTpriate, for demographic variables; RBMT

scores were examined by logistic regression;scores were examined by logistic regression;

within-group differences were examinedwithin-group differences were examined

using analysis of variance (ANOVA); corre-using analysis of variance (ANOVA); corre-

lations were examined using Pearson’slations were examined using Pearson’s rr oror

Spearman’s rho as appropriate. The Statisti-Spearman’s rho as appropriate. The Statisti-

cal Package for the Social Sciences versioncal Package for the Social Sciences version

12 for Windows was used to analyse the data.12 for Windows was used to analyse the data.

RESULTSRESULTS

We identified 190 patients, of whom 133We identified 190 patients, of whom 133

were potentially eligible for the study. Ofwere potentially eligible for the study. Of

those not eligible, 2 did not fulfil strict diag-those not eligible, 2 did not fulfil strict diag-

nostic criteria for schizophrenia, 1 diednostic criteria for schizophrenia, 1 died

before testing, 5 had a diagnosis of sub-before testing, 5 had a diagnosis of sub-

stance misuse, 8 had a history of organicstance misuse, 8 had a history of organic

brain disease or head injury, 30 were overbrain disease or head injury, 30 were over

60 years old, and for 11 English was not60 years old, and for 11 English was not

their first language. Of the 133 eligibletheir first language. Of the 133 eligible

patients, 60 declined to take part, leavingpatients, 60 declined to take part, leaving

a total of 73 (55%) patients who were eligi-a total of 73 (55%) patients who were eligi-

ble and volunteered to take part in theble and volunteered to take part in the

study (Fig. 1). All patients who took partstudy (Fig. 1). All patients who took part

in the study were in a stable state and livingin the study were in a stable state and living

in the community, except one who was anin the community, except one who was an

in-patient at the time of the study.in-patient at the time of the study.

We compared the known socio-We compared the known socio-

demographic and clinical characteristicsdemographic and clinical characteristics

of patients who participated in the studyof patients who participated in the study

and those who did not (Table 1). Theseand those who did not (Table 1). These

characteristics included age, gender, yearscharacteristics included age, gender, years

in education, accommodation, employmentin education, accommodation, employment

status, medication prescribed, age at onset,status, medication prescribed, age at onset,

length of in-patient stay and illness dura-length of in-patient stay and illness dura-

tion. There was no significant differencetion. There was no significant difference

between the two groups except that thebetween the two groups except that the

participant group had more years inparticipant group had more years in

education. The participants were slightlyeducation. The participants were slightly

older, on average, at the time of diseaseolder, on average, at the time of disease

onset, but this difference did not reachonset, but this difference did not reach

significance.significance.

The participating group comprisedThe participating group comprised

31 women and 42 men, and the control31 women and 42 men, and the control

group 33 women and 38 men. There wasgroup 33 women and 38 men. There was

a small but statistically significant differ-a small but statistically significant differ-

ence in age (ence in age (tt¼2.48, d.f.2.48, d.f.¼142,142, PP¼0.014)0.014)

and NART score (and NART score (tt¼772.49, d.f.2.49, d.f.¼132,132,

PP¼0.014) between patients and controls0.014) between patients and controls

(Table 2).(Table 2).

RBMTscores analysisRBMTscores analysis

Binary logistic regression showed thatBinary logistic regression showed that

patients as a group performed signifi-patients as a group performed signifi-

cantly worse than controls on the RBMT,cantly worse than controls on the RBMT,

even after correcting for NART score andeven after correcting for NART score and

age (age (BB¼0.665,0.665, PP550.001). Table 3 shows0.001). Table 3 shows

the distribution of both patients and con-the distribution of both patients and con-

trols across different scores categories oftrols across different scores categories of

the RBMT scores. Reducing this into athe RBMT scores. Reducing this into a

22662 table (Table 4) showed that 81%2 table (Table 4) showed that 81%

of patients had impaired memory com-of patients had impaired memory com-

pared with 28% of controls. Thus, usingpared with 28% of controls. Thus, using

RBMT scores of impairedRBMT scores of impaired vv. normal gives. normal gives

a 76% chance of correctly predictinga 76% chance of correctly predicting

group membership (patients or controlsgroup membership (patients or controls

respectively).respectively).

AgeAge

There was a significant inverse correlationThere was a significant inverse correlation

between age and RBMT score for the wholebetween age and RBMT score for the whole

sample (patients and controls):sample (patients and controls): rr¼770.375,0.375,

two-tailed,two-tailed, PP550.001. That was also the0.001. That was also the

case when correlations for both groupscase when correlations for both groups

were examined separately, although thewere examined separately, although the

correlation was stronger between age andcorrelation was stronger between age and

RBMT score in patients (RBMT score in patients (rr¼770.369,0.369,

PP¼0.001) than in controls (0.001) than in controls (rr¼770.277,0.277,

PP¼0.020). To further examine the age ef-0.020). To further examine the age ef-

fect on both groups separately, we dividedfect on both groups separately, we divided

the two samples (patients and controls) intothe two samples (patients and controls) into

three age-groups: 18–30 years, 31–45 yearsthree age-groups: 18–30 years, 31–45 years

and 46–60 years (see Fig. 2).and 46–60 years (see Fig. 2).

Using ANOVA, we found a significantUsing ANOVA, we found a significant

difference in RBMT scores between diag-difference in RBMT scores between diag-

nostic groups (patientsnostic groups (patients vv. controls). controls)

((FF¼72.4, d.f.72.4, d.f.¼1,1, PP550.0001) and the three0.0001) and the three

age-groups (age-groups (FF¼6.5, d.f.6.5, d.f.¼2,2, PP¼0.002), but0.002), but

no significant interaction between diagnosisno significant interaction between diagnosis

and age (and age (FF¼1.7, d.f.1.7, d.f.¼2,2, PP¼0.18). The rea-0.18). The rea-

son for the lack of significant interactionson for the lack of significant interaction

is that the age effect was not linear, butis that the age effect was not linear, but

was particularly pronounced in the oldestwas particularly pronounced in the oldest

age-group (46–60 years). There was noage-group (46–60 years). There was no

drop in the RBMT score with age in thedrop in the RBMT score with age in the

control group, but there was a drop in thecontrol group, but there was a drop in the

oldest age-group in participants witholdest age-group in participants with

schizophrenia.schizophrenia.

Using one-way ANOVA, there was noUsing one-way ANOVA, there was no

significant difference in RBMT scoressignificant difference in RBMT scores

among the different age-groups of controls.among the different age-groups of controls.

However, there were significant differencesHowever, there were significant differences

among different age-groups in patientsamong different age-groups in patients

((FF¼4.686, d.f.4.686, d.f.¼2,2, PP¼0.007). The0.007). The post hocpost hoc
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Fig. 1Fig. 1 Flow chart of patients’ selection for theFlow chart of patients’ selection for the

study.study.
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Tukey honestly significant difference testTukey honestly significant difference test

showed significant differences between theshowed significant differences between the

youngest (18–30 years) and oldest (46–60youngest (18–30 years) and oldest (46–60

years) groups (years) groups (PP¼0.012) and between the0.012) and between the

middle (31–45 years) and oldest age-groupsmiddle (31–45 years) and oldest age-groups

((PP¼0.018), but no significant difference be-0.018), but no significant difference be-

tween the youngest and middle age-groups.tween the youngest and middle age-groups.

Illness duration and age at onsetIllness duration and age at onset

For 67 patients we were able to obtainFor 67 patients we were able to obtain

accurate information on the illness durationaccurate information on the illness duration

(mean 669 weeks, median 504, s.d.(mean 669 weeks, median 504, s.d.¼546),546),

length of stay (mean 186 days, median 75,length of stay (mean 186 days, median 75,

s.d.s.d.¼323) and age at onset (mean 27.2323) and age at onset (mean 27.2

years, median 26, s.d.years, median 26, s.d.¼7.9). Using Pearson7.9). Using Pearson

correlation, we found a significant inversecorrelation, we found a significant inverse

correlation between illness duration andcorrelation between illness duration and

RBMT screening score (RBMT screening score (rr¼770.335,0.335,

PP¼0.006). In contrast, there was no signif-0.006). In contrast, there was no signif-

icant correlation between length of stay oricant correlation between length of stay or

age at onset and RBMT screening score.age at onset and RBMT screening score.

MedicationMedication

Patients were on different antipsychoticPatients were on different antipsychotic

medication regimens: 29 were takingmedication regimens: 29 were taking

atypical antipsychotic agents, 33 typicalatypical antipsychotic agents, 33 typical

agents, 7 were taking both, and 4 were tak-agents, 7 were taking both, and 4 were tak-

ing no antipsychotic at the time of theing no antipsychotic at the time of the

study. Twenty-seven were taking anticholi-study. Twenty-seven were taking anticholi-

nergic medication. Analysis of variancenergic medication. Analysis of variance

showed no significant effect for type ofshowed no significant effect for type of

antipsychotic on the RBMT score; it alsoantipsychotic on the RBMT score; it also

showed no significant difference on RBMTshowed no significant difference on RBMT

score between patients taking or not takingscore between patients taking or not taking

anticholinergic medication.anticholinergic medication.

Symptom ratingsSymptom ratings

The total PANSS rating showed mild psy-The total PANSS rating showed mild psy-

chopathological disorder in 73 patientschopathological disorder in 73 patients

(mean 50.77, mode 42, range 30–84). Using(mean 50.77, mode 42, range 30–84). Using

Pearson correlation there was a significantPearson correlation there was a significant

inverse correlation between RBMT scoreinverse correlation between RBMT score

and the negative sub-scale of the PANSSand the negative sub-scale of the PANSS

((rr¼770.262, two-tailed,0.262, two-tailed, PP¼0.027). How-0.027). How-

ever, the correlation was not significant withever, the correlation was not significant with

the total score, general or positive sub-scales.the total score, general or positive sub-scales.

Occupation and HoNOS scoreOccupation and HoNOS score

There was a significant inverse correlationThere was a significant inverse correlation

between RBMT score and occupationalbetween RBMT score and occupational

groups (Spearman’s rhogroups (Spearman’s rho¼770.332, two-0.332, two-

tailed,tailed, PP550.001), i.e. the lower the score0.001), i.e. the lower the score

on the RBMT the higher the category ofon the RBMT the higher the category of

occupational group (1, managers andoccupational group (1, managers and

senior officials; 10, unemployed). This issenior officials; 10, unemployed). This is

to say that the lower a person scores onto say that the lower a person scores on

RBMT, the more likely that person wouldRBMT, the more likely that person would

be to be unemployed.be to be unemployed.

We were able to obtain HoNOS scoresWe were able to obtain HoNOS scores

for 58 patients. There was no significantfor 58 patients. There was no significant

correlation between RBMT score and thecorrelation between RBMT score and the

total HoNOS score. However, there was atotal HoNOS score. However, there was a

significant correlation between the RBMTsignificant correlation between the RBMT

score and the functional impairment sub-score and the functional impairment sub-

scale (items 4 and 5) of the HoNOSscale (items 4 and 5) of the HoNOS

(Pearson’s(Pearson’s rr¼770.297,0.297, PP¼0.02).0.02).

DISCUSSIONDISCUSSION

We report a high prevalence of memoryWe report a high prevalence of memory

impairment (over 80%) in a population-impairment (over 80%) in a population-

based study of patients with schizophrenia.based study of patients with schizophrenia.

This is based on the screening score of theThis is based on the screening score of the

RBMT, where a score of less than 10 is con-RBMT, where a score of less than 10 is con-

sidered to represent impaired memory. Thissidered to represent impaired memory. This

is, to the best of our knowledge, the secondis, to the best of our knowledge, the second

population-based study of cognitive impair-population-based study of cognitive impair-

ment in schizophrenia after that by Kellyment in schizophrenia after that by Kelly etet

alal (2000). Significantly, we were able to(2000). Significantly, we were able to

replicate their findings regarding memoryreplicate their findings regarding memory

impairment using the same test, but in aimpairment using the same test, but in a

demographically different population.demographically different population.

The patients who took part in our studyThe patients who took part in our study

were relatively young and free from psy-were relatively young and free from psy-

chotic symptoms, living in the communitychotic symptoms, living in the community

and with no documented comorbidity.and with no documented comorbidity.

The exclusion criteria were also designedThe exclusion criteria were also designed

to avoid the participation of any patientsto avoid the participation of any patients

disadvantaged in terms of age and lan-disadvantaged in terms of age and lan-

guage. Except for years in education, thereguage. Except for years in education, there

was no significant demographic or clinicalwas no significant demographic or clinical

difference between the patients who tookdifference between the patients who took

part in the study and those who declined.part in the study and those who declined.

This suggests that participants might haveThis suggests that participants might have

better memory functioning than those whobetter memory functioning than those who
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Table 1Table 1 Comparison between patients who participated or refused to take part in the studyComparison between patients who participated or refused to take part in the study

Participated (Participated (nn¼73)73) Refused (Refused (nn¼60)60) PP

Age, yearsAge, years11 39.4 (11.7)39.4 (11.7) 40.3 (9.6)40.3 (9.6) tt¼770.500.50 NSNS

Age at illness onset, yearsAge at illness onset, years11 27.2 (7.9)27.2 (7.9) 25.7 (7.3)25.7 (7.3) tt¼1.071.07 NSNS

Illness duration, weeksIllness duration, weeks11 669 (545.6)669 (545.6) 752.9 (427.5)752.9 (427.5) tt¼770.940.94 NSNS

In-patient stays, weeksIn-patient stays, weeks11 185.7 (322.7)185.7 (322.7) 217 (208.3)217 (208.3) tt¼770.610.61 NSNS

Education, yearsEducation, years11 13.6 (2.7)13.6 (2.7) 12.23 (2.5)12.23 (2.5) tt¼2.962.96 0.0040.004

Gender,Gender, nn

MaleMale 4242 3535 ww22¼0.010.01 NSNS

FemaleFemale 3131 2525

Accommodation,Accommodation, nn

IndependentIndependent 1717 2121 ww22¼4.214.21 NSNS

With partnerWith partner 1818 1111

With parentsWith parents 2727 1818

SupportedSupported 1010 77

ResidentialResidential 11 33

EmploymentEmployment22 ww22¼10.0310.03 NSNS

Anticholinergic treatment,Anticholinergic treatment, nn

YesYes 2727 2222 ww22¼0.250.25 NSNS

NoNo 4646 3737

Antipsychotic treatment,Antipsychotic treatment, nn

AtypicalAtypical 3737 2929 ww22¼0.090.09 NSNS

TypicalTypical 2424 2222

MixedMixed 88 66

Antipsychotic-freeAntipsychotic-free 44 22

1. Mean (s.d.).1. Mean (s.d.).
2. Standard Occupational Classification 2000 (see Appendix).2. Standard Occupational Classification 2000 (see Appendix).

Table 2Table 2 Comparison between patients and control group demographicsComparison between patients and control group demographics

Patients (Patients (nn¼73)73) Controls (Controls (nn¼71)71) Inferential test statisticsInferential test statistics PP

Gender, M:FGender, M:F 42:3142:31 38:3338:33 NSNS NSNS

Age, years: mean (s.d.)Age, years: mean (s.d.) 39.4 (11.7)39.4 (11.7) 34.4 (12.4)34.4 (12.4) 2.482.48 0.0140.014

NARTscore: mean (s.d.)NARTscore: mean (s.d.) 112.7 (6.6)112.7 (6.6) 115.5 (6.4)115.5 (6.4) 772.492.49 0.0140.014

F, female; M, male; NART,National Adult ReadingTest.F, female; M, male; NART,National Adult ReadingTest.
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MEMORY IMPAIRMENT IN SCHIZOPHRENIAMEMORY IMPAIRMENT IN SCHIZOPHRENIA

declined to take part in the study. There-declined to take part in the study. There-

fore, the prevalence of memory impairmentfore, the prevalence of memory impairment

reported would be a conservative estimatereported would be a conservative estimate

of its overall prevalence in schizophreniaof its overall prevalence in schizophrenia

when taking other confounding factorswhen taking other confounding factors

(clinical or demographic) into consideration.(clinical or demographic) into consideration.

This is supported by the findings of TamlynThis is supported by the findings of Tamlyn

et alet al (1992) who used the same test (RBMT)(1992) who used the same test (RBMT)

to examine their cohort; they reported ato examine their cohort; they reported a

much higher prevalence of memory impair-much higher prevalence of memory impair-

ment in their subgroup of chronically illment in their subgroup of chronically ill

and hospitalised patients, 27 out of 28 ofand hospitalised patients, 27 out of 28 of

whom scored in the impaired range.whom scored in the impaired range.

The prevalence of schizophrenia in ourThe prevalence of schizophrenia in our

study population (1.9 per 1000) is at thestudy population (1.9 per 1000) is at the

lower end of that expected (1.4–4.6 perlower end of that expected (1.4–4.6 per

1000 population; Jablensky, 2000). This1000 population; Jablensky, 2000). This

could be explained by the demographiccould be explained by the demographic

characteristics of the catchment area. As acharacteristics of the catchment area. As a

suburban district, it is more likely to havesuburban district, it is more likely to have

a lower prevalence of psychotic disordersa lower prevalence of psychotic disorders

compared with city centres, which are asso-compared with city centres, which are asso-

ciated with higher morbidity in generalciated with higher morbidity in general

(Mortensen(Mortensen et alet al, 1999). In addition,, 1999). In addition,

patients who develop schizophrenia mightpatients who develop schizophrenia might

well migrate towards the city centre, espe-well migrate towards the city centre, espe-

cially when they need supported or hostelcially when they need supported or hostel

accommodation, which is most likely toaccommodation, which is most likely to

be available in urban areas. This was parti-be available in urban areas. This was parti-

cularly true for our study because patientscularly true for our study because patients

who needed rehabilitation services andwho needed rehabilitation services and

supported accommodation were movedsupported accommodation were moved

outside the catchment area.outside the catchment area.

RBMTand schizophreniaRBMTand schizophrenia

Our study suggests that the RBMT is a goodOur study suggests that the RBMT is a good

clinical marker for memory impairment inclinical marker for memory impairment in

schizophrenia. This is supported by pre-schizophrenia. This is supported by pre-

vious use of the RBMT in studies of schizo-vious use of the RBMT in studies of schizo-

phrenia, which consistently showed thatphrenia, which consistently showed that

people with this disorder underperform onpeople with this disorder underperform on

this test (McKennathis test (McKenna et alet al, 1990; Kelly, 1990; Kelly et alet al,,

2000). Our study had the advantage, com-2000). Our study had the advantage, com-

pared with previous studies, of the inclu-pared with previous studies, of the inclu-

sion of a control group. This made itsion of a control group. This made it

possible to examine the ability of thepossible to examine the ability of the

RBMT in discriminating between patientsRBMT in discriminating between patients

and controls. It is not common in psychi-and controls. It is not common in psychi-

atric research to have an instrument withatric research to have an instrument with

such a good ability (76%) to predict patientsuch a good ability (76%) to predict patient

or control status. A similar ability (76%)or control status. A similar ability (76%)

was reported in previous work (Palmerwas reported in previous work (Palmer etet

alal, 1997); however, this involved a more, 1997); however, this involved a more

demanding neuropsychological batterydemanding neuropsychological battery

which is difficult to incorporate into every-which is difficult to incorporate into every-

day clinical practice, and furthermoreday clinical practice, and furthermore

lacked the specificity of everyday memory.lacked the specificity of everyday memory.

Therefore, the RBMT has the potential toTherefore, the RBMT has the potential to

become an important tool in our clinicalbecome an important tool in our clinical

practice for the identification of memorypractice for the identification of memory

impairment in schizophrenia, which mayimpairment in schizophrenia, which may

help predict functional outcome.help predict functional outcome.

Specificity of memory impairmentSpecificity of memory impairment

The premorbid IQ reported for the patientsThe premorbid IQ reported for the patients

in this study was much higher than thatin this study was much higher than that

reported in previous studies. This is anotherreported in previous studies. This is another

indication that our sample can be consideredindication that our sample can be considered

among the less ill of patients with schizo-among the less ill of patients with schizo-

phrenia, making the memory impairment re-phrenia, making the memory impairment re-

ported even more significant.ported even more significant. The differenceThe difference

in premorbid IQ between patients and con-in premorbid IQ between patients and con-

trols was small in clinical terms, but statisti-trols was small in clinical terms, but statisti-

cally significant. However, even aftercally significant. However, even after

correcting for this difference in premorbidcorrecting for this difference in premorbid

IQ, patients’ performance on the RBMTIQ, patients’ performance on the RBMT

was worse than that of controls. Therefore,was worse than that of controls. Therefore,

the underperformance of patients on thethe underperformance of patients on the

RBMT, as a measure of working memory,RBMT, as a measure of working memory,

cannot be explained as a symptom of gener-cannot be explained as a symptom of gener-

alised reduction of intellectual ability, but isalised reduction of intellectual ability, but is

rather a specific cognitive deficit. Further-rather a specific cognitive deficit. Further-

more, this deficit was not related tomore, this deficit was not related to

symptom rating, except for negative symp-symptom rating, except for negative symp-

toms, or medication in clinically stabletoms, or medication in clinically stable

patients. This supports the view that memorypatients. This supports the view that memory

impairment is a core element of the clinicalimpairment is a core element of the clinical

presentation of schizophrenia.presentation of schizophrenia.

The association between memoryThe association between memory

impairment and the negative symptomsimpairment and the negative symptoms

sub-scale of the PANSS is an importantsub-scale of the PANSS is an important

replication of previous findings (Bermanreplication of previous findings (Berman etet

alal, 1997). Conceptually, both denote the, 1997). Conceptually, both denote the

lack of a normally existing function. Morelack of a normally existing function. More

importantly, this is further evidence thatimportantly, this is further evidence that

they may have a common underlying sub-they may have a common underlying sub-

strate (Rossistrate (Rossi et alet al, 1997). This is an import-, 1997). This is an import-

ant contribution of neuropsychologyant contribution of neuropsychology

towards better understanding of the under-towards better understanding of the under-

lying pathophysiology of schizophrenia.lying pathophysiology of schizophrenia.

Memory impairment and level ofMemory impairment and level of
functioningfunctioning

The association of memory impairmentThe association of memory impairment

with occupational group provides furtherwith occupational group provides further

evidence for the importance of suchevidence for the importance of such

impairment in schizophrenia. This echoesimpairment in schizophrenia. This echoes

previous findings (Green, 1996), which sug-previous findings (Green, 1996), which sug-

gested an association between memorygested an association between memory

impairment and functional outcome. Thisimpairment and functional outcome. This

would have important implications for thewould have important implications for the

development of any intervention thatdevelopment of any intervention that

involves the use of memory. First, it sug-involves the use of memory. First, it sug-

gests that patients with such impairmentgests that patients with such impairment

might not benefit from interventions thatmight not benefit from interventions that

require intact memory. Second, it mightrequire intact memory. Second, it might

be necessary to include memory remedia-be necessary to include memory remedia-

tion programmes in rehabilitation servicestion programmes in rehabilitation services

to improve level of functioning. Furtherto improve level of functioning. Further

validity for the RBMT comes from the sig-validity for the RBMT comes from the sig-

nificant correlation with the functionalnificant correlation with the functional

impairment sub-scale of the HoNOS. Thisimpairment sub-scale of the HoNOS. This

finding echoes that previously reported byfinding echoes that previously reported by

KellyKelly et alet al (2000), which reinforces the(2000), which reinforces the

importance of memory impairment in influ-importance of memory impairment in influ-

encing level of functioning in patients withencing level of functioning in patients with

mental illness.mental illness.
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Table 3Table 3 Rivermead Behavioural MemoryTest screening scoreRivermead Behavioural MemoryTest screening score

Severely impairedSeverely impaired

(0^2)(0^2)

Moderately impairedModerately impaired

(3^6)(3^6)

PoorPoor

(7^9)(7^9)

NormalNormal

(10^12)(10^12)

Patients (Patients (nn¼73)73) 22 2525 3232 1414

Controls (Controls (nn¼71)71) 00 11 1919 5151

Table 4Table 4 Rivermead Behavioural MemoryTestRivermead Behavioural MemoryTest

screening scores reduced to ‘impaired’ or ‘normal’screening scores reduced to ‘impaired’ or ‘normal’

ImpairedImpaired

memorymemory

(0^9)(0^9)

NormalNormal

memorymemory

(10^12)(10^12)

TotalTotal

nn (%)(%)

PatientsPatients 59 (81)59 (81) 14 (19)14 (19) 73 (100)73 (100)

ControlsControls 20 (28)20 (28) 51 (72)51 (72) 71 (100)71 (100)

ww22¼39.569, d.f.39.569, d.f.¼1,1, PP550.001 (two-tailed)0.001 (two-tailed)

Fig. 2Fig. 2 Performance of different age-groups on thePerformance of different age-groups on the

Rivermead Behavioural MemoryTest (Rivermead Behavioural MemoryTest (PP550.001for0.001for

patientspatients vv. controls in all age-groups).. controls in all age-groups). &&, patients, patients

((nn¼73);73);&&, controls (, controls (nn¼71).71).
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Age and memory impairmentAge andmemory impairment

An interesting finding emerged when weAn interesting finding emerged when we

divided the patient and control groups,divided the patient and control groups,

separately, into three different age cate-separately, into three different age cate-

gories. The average RBMT scores forgories. The average RBMT scores for

the controls were not significantly differentthe controls were not significantly different

across age-groups and remained within theacross age-groups and remained within the

normal memory category. In contrast, thenormal memory category. In contrast, the

patients’ average RBMT scores remainedpatients’ average RBMT scores remained

within the impaired memory range acrosswithin the impaired memory range across

age-groups. In addition, there was a signif-age-groups. In addition, there was a signif-

icant reduction in the average score for theicant reduction in the average score for the

oldest group of patients, which suggestsoldest group of patients, which suggests

that memory impairment as a subset ofthat memory impairment as a subset of

cognitive performance is compromisedcognitive performance is compromised

before the age of 60 years (cf. Kellybefore the age of 60 years (cf. Kelly et alet al,,

2000). We can conclude that memory2000). We can conclude that memory

decline might have a different course indecline might have a different course in

schizophrenia compared with that in theschizophrenia compared with that in the

general population and that older peoplegeneral population and that older people

with schizophrenia (aged 46–60 years) arewith schizophrenia (aged 46–60 years) are

significantly disadvantaged compared withsignificantly disadvantaged compared with

younger people with this disorder.younger people with this disorder.

The significance of the associationThe significance of the association

between illness duration and memorybetween illness duration and memory

impairment reported in this study raisesimpairment reported in this study raises

important issues. Ostensibly, one canimportant issues. Ostensibly, one can

conclude that memory function in schizo-conclude that memory function in schizo-

phrenia has a deteriorating course. How-phrenia has a deteriorating course. How-

ever, it is important to examine theever, it is important to examine the

impact of potential mediating factors, suchimpact of potential mediating factors, such

as the course of the illness, before such aas the course of the illness, before such a

conclusion can be drawn definitively. Thisconclusion can be drawn definitively. This

is particularly important in the absence ofis particularly important in the absence of

clear neuropathological evidence to supportclear neuropathological evidence to support

a degenerative nature of the illness (Woods,a degenerative nature of the illness (Woods,

1998). Therefore, what can be concluded1998). Therefore, what can be concluded

from the result of this study is that longerfrom the result of this study is that longer

illness duration might carry a higher riskillness duration might carry a higher risk

of worsening memory impairment.of worsening memory impairment.

Finally, it is not known whether mem-Finally, it is not known whether mem-

ory impairment which was identified byory impairment which was identified by

the RBMT is exclusive to schizophrenia orthe RBMT is exclusive to schizophrenia or

extends to other psychotic disorders.extends to other psychotic disorders.

Bipolar affective disorders have also beenBipolar affective disorders have also been

associated with cognitive impairment,associated with cognitive impairment,

including memory impairment, during theincluding memory impairment, during the

acute phase of the illness as well as duringacute phase of the illness as well as during

euthymic periods (Thompsoneuthymic periods (Thompson et alet al, 2005)., 2005).

However, a review by Martinez-AranHowever, a review by Martinez-Aran etet

alal, 2000 suggested that during symptom, 2000 suggested that during symptom

remission cognitive dysfunction in patientsremission cognitive dysfunction in patients

with bipolar disorder is more likely towith bipolar disorder is more likely to

improve. In addition, relatives of patientsimprove. In addition, relatives of patients

with schizophrenia show cognitive deficitswith schizophrenia show cognitive deficits

such as memory impairment, whereassuch as memory impairment, whereas

relatives of patients with affective bipolarrelatives of patients with affective bipolar

disorders do not show such impairmentdisorders do not show such impairment

(Keri(Keri et alet al, 2001). These findings suggest, 2001). These findings suggest

that cognitive dysfunction in general, andthat cognitive dysfunction in general, and

memory impairment in particular, may bememory impairment in particular, may be

a possible trait marker for schizophreniaa possible trait marker for schizophrenia

to a greater degree than for bipolar affec-to a greater degree than for bipolar affec-

tive disorders. Further research is neededtive disorders. Further research is needed

to clarify this issue.to clarify this issue.
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APPENDIXAPPENDIX

Standard OccupationalStandard Occupational
Classification 2000 (from theClassification 2000 (from the
Office for National Statistics)Office for National Statistics)
11 Managers and senior officialsManagers and senior officials

22 Professional occupationsProfessional occupations

33 Associate professional and technical occupationsAssociate professional and technical occupations

44 Administrative and secretarial occupationsAdministrative and secretarial occupations

55 Skilled trades occupationsSkilled trades occupations

66 Personal service occupationsPersonal service occupations

77 Sales and customer service occupationsSales and customer service occupations

88 Process, plant andmachine operativesProcess, plant andmachine operatives

99 ElementaryoccupationsElementaryoccupations

1010 UnemployedUnemployed
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