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Objective: Interview-based measures of
cognition may serve as potential copri-
mary measures in clinical trials of cogni-
tive-enhancing drugs for schizophrenia.
However, there is no such valid scale
available. Interviews of patients and their
clinicians are not valid in that they are un-
related to patients’ levels of cognitive im-
pairment as assessed by cognitive perfor-
mance tests. This study describes the
reliability and validity of a new interview-
based assessment of cognition, the
Schizophrenia Cognition Rating Scale
(SCoRS), that involves interviews with pa-
tients and informants.

Method: Sixty patients with schizophre-
nia were assessed with the SCoRS and
three potential validators of an interview-
based measure of cognition: cognitive per-
formance, as measured by the Brief Assess-
ment of Cognition in Schizophrenia (BACS);
real-world functioning, as measured by
the Independent Living Skills Inventory;

and functional capacity, as measured by
the University of California, San Diego, Per-
formance-Based Skills Assessment (UPSA).

Results: The SCoRS global ratings were
significantly correlated with composite
scores of cognitive performance and func-
tional capacity and with ratings of real-
world functioning. Multiple regression
analyses suggested that SCoRS global rat-
ings predicted unique variance in real-
world functioning beyond that predicted
by the performance measures.

Conclusions: An interview-based mea-
sure of cognition that included informant
reports was related to cognitive perfor-
mance as well as real-world functioning.
Interview-based measures of cognition,
such as the SCoRS, may be valid copri-
mary measures for clinical trials assessing
cognitive change and may also aid clini-
cians desiring to assess patients’ level of
cognitive impairment.

(Am J Psychiatry 2006; 163:426–432)

The magnitude of neurocognitive deficits in schizo-
phrenia ranges from moderate to severe (1–3), and most
aspects are strongly related to real-world functioning (4,
5). The standard assessments of neurocognition in schizo-
phrenia are performance-based tests, and clinical trials
assessing the impact of new medicines or behavioral ther-
apies on neurocognitive deficits in schizophrenia nor-
mally use performance tests as a primary outcome mea-
sure. Experts from an initiative established by the National
Institute of Mental Health (NIMH) Measurement and
Treatment Research to Improve Cognition in Schizophre-
nia (MATRICS) project have recommended that the pri-
mary outcome measure for clinical trials of new medica-
tions to improve cognition should be a test battery
assessing cognition in seven cognitive domains: vigilance,
working memory, processing speed, verbal learning and
memory, visual learning and memory, reasoning and
problem solving, and social cognition.

However, from a clinical outcomes perspective, the sole
reliance on performance measures to assess cognition
and cognitive changes has limitations. Clinicians, family

members, and patients may not fully appreciate the rele-
vance of improved performance on cognitive tests, and
these individuals are rarely qualified to measure cognitive
performance. In the absence of a framework for assessing
the beneficial aspects of these treatments, clinicians’ mo-
tivation to prescribe potential cognitive-enhancing inter-
ventions may be reduced, and the motivation of patients
and family members to improve treatment adherence will
be lessened. This issue has been of substantial importance
in other conditions, such as Alzheimer’s disease, where
cognition is a treatment target (6). Many clinicians would
like to be able to reliably assess the opinion of a patient or
a patient’s family or caregiver about the patient’s level of
neurocognitive deficits. For instance, clinicians often re-
port that a patient appears cognitively more intact or more
alert with a new antipsychotic medication, yet they do not
have a method to measure this change. Such a scale would
enable a clinician to document evidence of improvement.
It also may serve as a screening instrument for research
studies aiming to identify patients with cognitive impair-
ment or for clinicians making a determination as to
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whether medication specific for cognitive improvement is
warranted. Finally, many clinical psychiatrists may view
cognition as outside of their expertise because they do not
have an adequate tool to measure it. Such rating methods
may increase the extent to which clinicians consider neu-
rocognitive deficits as targets of their treatment strategies.

Such a measure is also likely to be useful for clinical tri-
als. The current position of the U.S. Food and Drug Ad-
ministration (FDA) is that improvement on cognitive tests
will not be a sufficient criterion for accepting treatment
response with a potentially neurocognition-enhancing
drug. Previous FDA decisions have reflected the view that
cognitive performance changes need to be accompanied
by additional changes that have relevance for clinicians
and consumers, referred to as face validity. The Division of
Neuropharmacological Drug Products at the FDA has pre-
viously required additional outcomes beyond perfor-
mance measures in clinical trials for the treatment of cog-
nitive impairment in Alzheimer’s disease (7). Thus, it is
likely that any clinical trial of cognitive improvement in
schizophrenia will require a so-called coprimary measure
in addition to cognitive performance. Furthermore, while
eventual changes in real-world functioning (e.g., employ-
ment, independence in residential status) are the main
goal of any treatment directed at cognitive enhancement,
these changes may occur too slowly to be detected during
the course of a typical clinical trial of relatively short dura-
tion or may be influenced by outside factors, such as fi-
nancial disincentives (8, 9).

Panel members from an FDA NIMH MATRICS workshop
on Clinical Trial Designs for Neurocognitive Drugs for
Schizophrenia suggested two potential types of assess-
ment techniques for consideration as coprimary mea-
sures: functional capacity and interview-based assessment
of cognition. This panel also suggested that the validity of
these measures should be supported by good test-retest re-
liability, demonstrated associations with cognitive perfor-
mance measures, and demonstrated associations with
real-world functioning (10) (www.matrics.ucla.edu).

Previous studies of interview-based assessments of cog-
nitive function in patients with schizophrenia have shown
either nonsignificant or small correlations with cognitive
performance (11–14). However, with the exception of the
Stip et al. (14) study, these studies have not used a scale
that was specifically designed to address the cognitive def-
icits of schizophrenia. In addition, these studies have re-
lied upon patients’ self-reports or clinicians’ impression of
patients’ cognitive deficits. None has included informant
reports of patients’ cognitive function. It is possible that a
report from an individual who sees the patient regularly is
required to obtain an accurate view of the patient’s level of
cognitive functioning.

The current study describes the characteristics of a new
interview-based assessment of cognition administered to
patients and their informants, the Schizophrenia Cogni-
tion Rating Scale (SCoRS), and the extent to which it meets

the criteria for validity described by the FDA NIMH MAT-
RICS panel. Although the test-retest reliability of the mea-
sure will be addressed in another study investigating the
longitudinal use of the SCoRS, the current study tested the
internal consistency and interrater reliability of the SCoRS
and established the extent to which it correlated cross-
sectionally with cognitive performance measures as as-
sessed by a brief cognitive battery, the Brief Assessment of
Cognition in Schizophrenia (BACS) (15) and a clinical rat-
ing scale measure of real-world functioning, the Indepen-
dent Living Skills Inventory (ILSI) (16). This study also in-
cluded a measure of performance-based assessment of
functional capacity, the University of California, San Di-
ego, Performance-Based Skills Assessment (UPSA) (17),
enabling a determination of the relationship between the
two types of measures under consideration by the FDA as
coprimary measures: interview-based assessments and
functional capacity assessments.

Method

Patients

Sixty patients with DSM-IV schizophrenia were assessed with a
battery of cognitive and functional measures, including the
SCoRS. One patient dropped out of the study before sufficient
data could be collected, and two additional patients did not com-
plete the performance-based assessment of functional skills. The
demographic characteristics of the patient group are described in
Table 1. Forty-seven (78%) of the patients who provided data were
men. All patients were receiving antipsychotic medications. Eight
patients were receiving monotherapy with olanzapine, seven with
risperidone, 10 with aripiprazole, six with clozapine, three with
quetiapine, one with haloperidol, one with diflunisal, and 11 were
receiving antipsychotic medication as part of a blind study of an-
tipsychotic treatments. Thirteen patients were being treated with
two antipsychotic medications. The majority of patients in this
study (N=55) were inpatients in a rehabilitation center at John
Umstead Hospital, during which they received ongoing behav-
ioral treatment, such as occupational therapy, recreational ther-
apy, group therapy that focused on activities of daily living, cop-
ing skills,  household management, and substance abuse
counseling. Patients in this setting were required to have stable
symptoms without acute exacerbation. An additional five pa-
tients were included in the study who had recently been admitted
to an inpatient treatment facility at John Umstead Hospital. All
procedures were approved by the Human Subjects Committees of
Duke University Medical Center and John Umstead Hospital. The
patients were assessed for competence to provide informed con-
sent. If they were competent, the study was explained to them,
and they were asked to participate and provide informed consent.
A separate report on the validity of neurocognitive tests has been
published from the group described in this study (18).

TABLE 1. Demographic Characteristics of Patients With
Schizophrenia

Characteristic N Mean SD
Age (years) 60 35.07 9.74
Education (years) 60 11.68 2.06
Mother’s education (years) 44 13.02 2.65
Father’s education (years) 34 12.26 3.49
Wide-Range Achievement Test, 

3rd Ed. reading test score 56 44.95 7.59
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Part 1: SCoRS

Item Generation

The SCoRS is an 18-item interview-based assessment of
cognitive deficits and the degree to which they affect day-
to-day functioning. A global rating is also generated. Some
of the items for the scale were developed based upon the
content included in the Brief Cognitive Scale (19) for as-
sessing patients with dementia and mild cognitive impair-
ment. These items were modified, and additional items
were developed by the study’s principal investigator
(R.S.E.K.), a master’s-level psychologist (M.P.), a research
assistant with 5 years of experience with patients with
schizophrenia (T.M.W.), and a research assistant with 1
year of experience giving cognitive assessments to pa-
tients with schizophrenia (J.W.K.). The items were devel-
oped to assess the cognitive domains of attention, mem-
ory, reasoning and problem solving, working memory,
language production, and motor skills. These areas were
chosen because of the severity of impairment of these do-
mains in many patients with schizophrenia and the dem-
onstrated relationship of these areas of cognitive deficit to
impairments in aspects of functional outcome (4, 5). The
initial item pool was used in a pilot study on five patients
to obtain information regarding the usefulness of the
items and the anchor points. After these ratings, modifica-
tions were made, and the formal protocol was begun. The
data from those five pilot patients are not included in this
report.

Two examples of items from the SCoRS are, “Do you
have difficulty with remembering names of people you
know?” and “Do you have difficulty following a TV show?”

Each item is rated on a 4-point scale. Higher ratings re-
flect a greater degree of impairment. It is possible to make
a rating of “n/a” for “not applicable” (e.g., if the patient is
illiterate, items related to reading are rated “n/a”). Each
item has anchor points for all levels of the 4-point scale.
The anchor points for each item focus on the degree of im-
pairment and the degree to which the deficit impairs day-
to-day functioning. Interviewers considered cognitive def-
icits only and did their best to rule out noncognitive
sources of the deficits. For example, a patient may have
had severe difficulty managing money because he never
learned how to count money, which would suggest that
the limitation was related to level of education and not
cognitive impairment.

Complete administration of the SCoRS included two
separate sources of information that generated three dif-
ferent ratings: an interview with the patient, an interview
with an informant of the patient (family member, friend,
social worker, etc.), and a rating by the interviewer who
administered the scale to the patient and informant. In-
formal time estimates suggest that each interview re-
quired an average of about 12 minutes of interview time
and 1 or 2 minutes of scoring time. The informant based
his or her responses on interaction with and knowledge of

the patient; we aimed to identify the informant as the per-
son who had the most regular contact with the patient in
everyday situations. In this study, all of the informants
were staff members. The interviewer’s rating reflected a
combination of the two interviews incorporating the in-
terviewer’s observations of the patient. The informant rat-
ings were completed within 7 days of the administration of
the patient rating.

A global rating was determined by the patient, infor-
mant, and interviewer after the 18 items were rated. For
the patient and informant interviews, the global rating re-
flects the overall impression of the patient’s level of cogni-
tive difficulty in the 18 areas of cognition assessed and is
rated 1–10. The interviewer global ratings were highly cor-
related with a mean of the 18 items (r=0.88, df=57,
p<0.001). The interviewer global ratings were more highly
correlated with the global ratings based upon the inter-
view with the informant (r=0.81, df=57, p<0.001) than the
interview with the patient (r=0.24, df=57, p=0.07), suggest-
ing that if information from a patient and informant was
discrepant, interviewers tended to favor the opinion of the
informant. Furthermore, multiple regression analyses
suggested that significant variance in interviewer global
ratings was accounted for by the informant global ratings
(R2=0.65, F=107.56, df=1, 57, p<0.001), but no additional
variance was accounted for by the patient global ratings
(R2 change=0.00, F=0.52, df=1, 57, n.s.).

Interrater Reliability

Two interviewers (M.P. and T.M.W.) participated in the
same interview of 11 patients. Intraclass correlations of the
relationship between the ratings generated by the two in-
terviewers were calculated to assess the interrater reliabil-
ity of the 18 SCoRS items. Thirteen of the 18 items had an
intraclass correlation coefficient (ICC) of 1.00, indicating
absolute agreement between the two interviewers for all 11
patients. The ICCs for four of the other five items were
greater than 0.90, and the lowest ICC for an item (“Do you
have difficulty walking as fast you would like?”) was 0.81.

Internal Consistency

Internal consistency for the scale was calculated by us-
ing Cronbach’s alpha coefficient, which was found to be
0.79. Examination of the contribution of the individual
items to the total scale scores indicated that there were no
items whose deletion would have improved the overall in-
ternal consistency of the scale by more than 0.01.

Part 2: Validity Assessments

In order to examine the validity of the SCoRS, the rela-
tionship of the SCoRS to measures of cognitive and func-
tional outcome in schizophrenia was determined. These
assessments are described in the following paragraphs, as
are the analyses performed to determine the estimated va-
lidity of the SCoRS.
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BACS

The BACS takes approximately 30 minutes and is de-
vised for easy administration and scoring by nonpsychol-
ogists (15). It is specifically designed to measure treat-
ment-related improvements and includes alternate forms.
The BACS has high test-retest reliability and is as sensitive
to cognitive dysfunction in schizophrenia as standard bat-
teries requiring 2.5 hours of testing time (15). The battery
of tests in the BACS includes brief assessments of reason-
ing and problem solving, verbal fluency, attention, verbal
memory, working memory, and motor speed.

List Learning Test (verbal memory). Patients are pre-
sented with 15 words and then asked to recall as many as
possible. This procedure is repeated five times. The out-
come measure is the total number of words recalled. There
are two alternate forms.

Digit Sequencing Task (working memory). Pa t i e n t s
are presented with clusters of numbers of increasing
length. They are asked to tell the experimenter the num-
bers in order, from lowest to highest. The trials are of in-
creasing difficulty. The outcome measure is the total num-
ber of correct items.

Token Motor Task (motor speed). Patients are given
100 plastic tokens and asked to place them into a container
as quickly as possible for 60 seconds. The outcome mea-
sure is the total number of tokens placed in the container.

Category Instances Test (semantic fluency). Patients
are given 60 seconds to name as many words as possible
within the category of supermarket items. The outcome
measure is the total number of unique words generated.

Controlled Oral Word Association Test (letter flu-
ency). In two separate trials, patients are given 60 sec-
onds to generate as many words as possible that begin
with the letters F and S. The outcome measure is the total
number of unique words generated.

Tower of London Test (reasoning and problem solv-
ing). Patients look at two pictures simultaneously. Each
picture shows three different-colored balls arranged on
three pegs, with the balls in a unique arrangement in each
picture. The patients are told about the rules in the task
and are asked to provide the least number of times the

balls in one picture would have to be moved to make the
arrangement of balls identical to that of the opposing pic-
ture. The outcome measure is the number of trials on
which the correct response is provided. There are two al-
ternate forms.

Symbol Coding (attention and processing speed).
As quickly as possible, patients write numerals 1–9 as
matches to symbols on a response sheet for 90 seconds. The
outcome measure is the total number of correct responses.

Composite Score. A composite score is calculated by
comparing each patient’s performance on each measure to
the performance of a healthy comparison group (15). The
standardized z scores from each test are summed, and the
composite score is the z score of that sum. The composite
score has high test-retest reliability in patients with schizo-
phrenia and healthy comparison subjects (ICC>0.80).

ILSI

The ILSI is a standard functional assessment instrument
measuring the extent to which individuals are able to
competently perform a broad range of skills important for
successful community living (16). The scale includes 89
items covering 11 subscales, including personal manage-
ment, hygiene and grooming, clothing, basic skills (e.g.,
personal phone number), interpersonal skills, home
maintenance, money management, cooking, resource uti-
lization, general occupational skills, and medication man-
agement. Data are obtained from an interview with the
patient who is asked to provide information about his or
her performance. Each of the items is rated according to
the extent to which an individual is able to perform a skill,
as well as the extent of assistance or guidance required.
There is strong internal consistency among the items of
this scale, with Cronbach’s alpha coefficient equaling 0.82.
An overall score was created for the ILSI by calculating a
mean of all 11 subscales.

UPSA

The UPSA assesses the skills necessary for functioning
in the community by asking patients to perform relevant
tasks and rating their performance (17). Skills are assessed
in the following five areas: household chores, communica-

TABLE 2. Pearson Correlations Among Measures Used to Test Patients With Schizophreniaa

Measure

Pearson Correlation (r)

Independent 
Living Skills 
Inventory 

Total Score

Performance-
Based Skills 
Assessment 
Total Score

Schizophrenia Cognition Rating Scale 
Global Ratings

Patient Informant Interviewer
Brief Assessment of Cognition in Schizophrenia 

composite score 0.420* 0.650** –0.063 –0.415* –0.540**
Independent Living Skills Inventory total score 0.406* 0.078 –0.460** –0.481**
Performance-Based Skills Assessment total score –0.129 –0.509** –0.525**
Schizophrenia Cognition Rating Scale global ratings
Patient 0.356* 0.235
Informant 0.808**
a N for all correlations was between 55 and 59.
*p<0.01. **p<0.001.
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tion, finance, transportation, and planning recreational
activities. As an example of a household chore task, pa-
tients are given a recipe for rice pudding and then asked to
prepare a written shopping list. They are presented with
an array of items in a mock grocery store (e.g., milk, va-
nilla, cereal, soup, rice, canned tuna, cigarettes, a can of
beer, crackers), asked to pick out the items that they would
need to prepare the pudding, and told to write down the
items that they would still need to buy. Points are given for
each correct item on the shopping list. Completion of
tasks in each of the five areas takes about 30 minutes. The
UPSA has been found to have excellent reliability, includ-
ing good test-retest stability, and is highly sensitive to dif-
ferences between patients with schizophrenia and healthy
comparison subjects (17). An overall score was calculated
for the UPSA by taking a mean of the scores in each area.

In order to keep knowledge of a patient’s cognitive per-
formance from biasing SCoRS and ILSI ratings, the tester
who assessed cognitive performance with the BACS and
functional capacity with the UPSA was always a different
person from the interviewer who assessed cognition with
the SCoRS and real-world functioning with the ILSI. In ad-
dition, raters remained blind to the results of the measures
they did not administer.

Results

Pearson correlations were calculated between the
SCoRS global ratings and three external validators: mea-
sures of cognition (BACS), performance-based assess-
ment of functioning (UPSA), and real-world assessment of
functioning (ILSI). The strongest correlations between the
SCoRS measures and the validators were with the inter-
viewer’s global rating. For none of the validators did the
patient or informant global ratings account for significant
variance beyond that accounted for by the global inter-
viewer rating. Therefore, all subsequent analyses will re-
port only the relationships with interviewer’s global rating.
The SCoRS interviewer global rating was significantly cor-
related with the BACS composite score, the UPSA total
score, and the ILSI total score (Table 2).

Stepwise regression analyses were conducted to deter-
mine the unique variance in real-world functioning ac-
counted for by BACS, UPSA, and SCoRS ratings. These anal-
yses suggested that the SCoRS interviewer global rating
predicted unique variance in real-world functioning as
measured by the ILSI more than that predicted by the BACS
and UPSA. When the BACS and UPSA were entered as the
first step of a stepwise linear regression analysis predicting
ILSI scores, they accounted for a significant proportion of
the variance (R2=0.187; F=6.11, df=2, 53, p=0.007). In the
second step of the regression, the SCoRS accounted for sig-
nificant additional variance in ILSI scores (R2 change=
0.077; F=5.41, df=1, 52, p=0.02). When the order of entry
into the regression equation was reversed, the SCoRS ac-
counted for significant variance in ILSI scores as the first

step in the regression (R2=0.225; F=15.68, df=1, 54, p<0.001).
In the second step of the regression, the BACS and UPSA did
not account for significant additional variance beyond the
SCoRS (R2 change=0.039; F=1.37, df=2, 52, n.s.).

Discussion

An interview-based assessment of cognition, the SCoRS,
meets two of the criteria established by the FDA NIMH
MATRICS panel for coprimary outcome measures for cog-
nitive enhancement trials in schizophrenia. SCoRS global
ratings were strongly correlated with cognitive perfor-
mance, as measured by the BACS, and strongly correlated
with real-world functioning, as measured by the ILSI. The
third criterion for coprimary outcome measures, test-re-
test reliability, was not assessed in this cross-sectional
study but will be assessed in a longitudinal study. How-
ever, the SCoRS was shown in this study to have excellent
interrater reliability.

In contrast to the current study, previous studies have
not found a strong relationship between neurocognitive
performance and ratings of cognition (11–14). However,
these studies have relied upon either self-report or clini-
cian report of patients’ cognitive functions, and none have
incorporated data from both patients and informants into
ratings determined by a systematic set of queries posed
and then rated by an interviewer. The methodology of the
SCoRS involves an assessment of cognitive functioning
based upon the opinions of the patient and an informant
and an interviewer’s decisions about which source of infor-
mation is more reliable for each item and the global rating.
The data from this study suggest that when the patient’s
and informant’s ratings were discrepant, an interviewer
was more likely to use the informant’s ratings when deter-
mining the global ratings. In fact, as in previous work, the
patients’ ratings did not account for significant variance
beyond the informants’ ratings for objective validators, in-
cluding the cognitive performance score, functional ca-
pacity score, or real-world functioning score (12–14).

These data suggest that a patient interview might not be
a necessary component of an interview-based assessment
of cognition. On the other hand, while an informant was
available for all of the patients in this study, these results
suggest that interview-based assessments for patients
who do not have someone who observes them regularly
might be missing crucial information. This dependence
upon informants is a weakness of the interview-based
methodology that will present challenges for the inclusion
of some schizophrenia patients in clinical trials. Current
work is under way to develop more extensive interviews
for patients who do not have available informants.

The SCoRS interviewer global ratings were strongly re-
lated to cognitive performance. This validity criterion is
clearly the most important in determining that the SCoRS
assesses behaviors that are related to cognition. Although
the methodologies involved in assessing cognition by in-
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terview (with the SCoRS) and by performance (with the
BACS) are very different and always involved different rat-
ers blind to the score on the other measure, there was con-
siderable shared variance in these two outcome measures,
suggesting that a common element of cognition is being
measured. These data suggest that the SCoRS meets this
criterion for being a potentially useful coprimary measure
for clinical trials of potentially cognition-enhancing drugs
for patients with schizophrenia.

The importance of cognition in schizophrenia hinges on
its relationship to real-world functioning. The key valida-
tor of a cognitive scale is thus its relationship to a measure
of real-world functioning. In this study, the SCoRS inter-
viewer global ratings were strongly related to independent
functioning, as measured by the ILSI. In fact, the correla-
tion of the SCoRS with real-world functioning was stron-
ger than the relationship of the cognitive performance
score (BACS) or a performance-based measure of func-
tional capacity (UPSA) was with real-world functioning.
These performance measures did not account for addi-
tional variance in ILSI scores beyond the SCoRS. These
data indicate that the SCoRS measures the aspects of cog-
nition that are indeed relevant for real-world functioning.

The higher correlations of real-world functioning with
the SCoRS than with performance-based measures may
be due in part to content similarity or method variance.
Some of the SCoRS items ask the informant to provide in-
formation about functional skills performance, whereas
the ILSI rates real-world outcome. This information was
collected from the same sources and focuses on the same
content. In contrast, the two performance measures do
not explicitly reference real-world outcomes; factors
jointly influencing performance, such as social or test-tak-
ing anxiety, may be operative. However, method variance
is unlikely to be the only explanation for the strength of
these correlations. In other studies, cognitive and func-
tional skills performance have been found to be highly
correlated in patients with schizophrenia, whereas both of
these performance domains were essentially unrelated to
patient self-reports of quality of life or functional disability
(20). In contrast, the SCoRS ratings were well associated
with performance-based validation measures as well as
real-world outcomes, providing validation information
that crossed over method of data collection.

One of the weaknesses of the methodology of this study
was that all patients were living in a rehabilitation setting
in which their cognition-related behavior could be viewed
by staff members, who served as informants. Further, data
on the frequency of informant contact were not collected.
Treatment trials to test cognitive enhancement with new
compounds are likely to involve outpatients who have less
frequent contact with individuals who will serve as infor-
mants (10). These informants may produce less reliable
information that may be more easily biased by noncogni-
tive factors, such as mood symptom changes. Thus, the re-
liability and validity assessments of the SCoRS reported in

this study are likely to be higher than can be expected in a
typical cognitive enhancement clinical trial.

In sum, the SCoRS is a new interview-based assessment
of cognition designed to measure the severity of cognitive
deficits as viewed by patients, informants, and interview-
ers. The data from this study suggest that this instrument
is valid in that global ratings are strongly correlated with
cognitive performance, functional outcome, and func-
tional capacity. While the test-retest reliability has not yet
been determined, the interrater reliability of the measure
is very high. Several features of the SCoRS procedure may
contribute to its greater validity compared to previous
scales; these features include systematic queries, use of in-
formant reports, and ratings based on a distillation of all
sources of information. The SCoRS may serve as a poten-
tial coprimary measure for FDA trials of cognitive-en-
hancing medications in patients with schizophrenia. It
also may be useful for clinicians as a means of collecting
data about their patients’ neurocognitive deficits and may
thus increase the extent to which clinicians consider neu-
rocognitive deficits as treatment targets.

Presented in part at the 43rd annual meeting of the American Col-
lege of Neuropsychopharmacology, San Juan, Puerto Rico, Dec. 12–
16, 2004. Received Jan. 27, 2005; revision received April 15, 2005;
accepted April 25, 2005. From the Department of Psychiatry and Be-
havioral Sciences, Duke University Medical Center; the Department
of Psychiatry, Mount Sinai School of Medicine, New York; and the VA
Veterans Integrated Service Network 3 Mental Illness Research, Edu-
cation, and Clinical Center, The Bronx, N.Y. Address correspondence
and reprint requests to the Department of Psychiatry and Behavioral
Sciences, Duke University Medical Center, Durham, NC 27710;
richard.keefe@duke.edu (e-mail).

Supported by a grant to Dr. Keefe from Janssen Pharmaceutica.
The authors receive royalties for use of the Schizophrenia Cognition

Rating Scale and the Brief Assessment of Cognition in Schizophrenia.
The authors thank the study patients for their contributions and

the following members of the treatment and research staff at John
Umstead Hospital and Duke University Medical Center: Joseph P.
McEvoy, William H. Wilson, Thomas Guthrie, and Edward Eastman.

References

1. Saykin AJ, Gur RC, Gur RE, Mozley PD, Mozley LH, Resnick SM,
Kester DB, Stafiniak P: Neuropsychological function in schizo-
phrenia: selective impairment in memory and learning. Arch
Gen Psychiatry 1991; 48:618–624

2. Harvey PD, Keefe RSE: Cognitive impairment in schizophrenia
and implications of atypical neuroleptic treatment. CNS Spectr
1997; 2:1–11

3. Heinrichs RW, Zankanis KK: Neurocognitive deficit in schizo-
phrenia: a quantitative review of the evidence. Neuropsychol-
ogy 1998; 12:426–444

4. Green MF: What are the functional consequences of neurocog-
nitive deficits in schizophrenia? Am J Psychiatry 1996; 153:
321–330

5. Green MF, Kern RS, Braff DL, Mintz J: Neurocognitive deficits
and functional outcome in schizophrenia: are we measuring
the “right stuff”? Schizophr Bull 2000; 26:119–136

6. Nestor PJ, Sheltens P, Hodges JR: Advances in the early detec-
tion of Alzheimer’s disease. Nat Med 2004; 10:S34–S41

7. Laughren T: A regulatory perspective on psychiatric syndromes
in Alzheimer disease. Am J Geriatr Psychiatry 2001; 9:340–345



432 Am J Psychiatry 163:3, March 2006

SCHIZOPHRENIA COGNITION RATING SCALE

ajp.psychiatryonline.org

8. Green MF, Nuechterlein KH, Gold JM, Barch D, Cohen J, Essock
S, Fenton WS, Frese F, Goldberg TE, Heaton RK, Keefe RSE, Kern
RS, Kraemer H, Stover E, Weinberger DR, Zalcman S, Marder
SR: Approaching a consensus cognitive battery for clinical trials
in schizophrenia: the NIMH-MATRICS Conference to select cog-
nitive domains and test criteria. Biol Psychiatry 2004; 56:301–
307

9. Rosenheck R, Leslie D, Keefe RSE, McEvoy J, Swartz M, Perkins
D, Stroup S, Hsaio J, Lieberman J: Barriers to employment for
people with schizophrenia. Am J Psychiatry 2006; 162:411–417

10. Buchanan RW, Davis M, Goff M, Green MF, Keefe RSE, Leon AC,
Nuechterlein KH, Laughren T, Levin R, Stover E, Fenton W,
Marder SR: A summary of the FDA-NIMH-MATRICS workshop
on clinical trial design for neurocognitive drugs for schizophre-
nia. Schizophr Bull 2005; 31:5–19

11. Moritz S, Ferahli S, Naber D: Memory and attention perfor-
mance in psychiatric patients: lack of correspondence be-
tween clinician-rated and patient-rated functioning with neu-
ropsychological test results. J Int Neuropsychol Soc 2004; 10:
623–633

12. van den Bosch RJ, Rombouts RP: Causal mechanisms of subjec-
tive cognitive dysfunction in schizophrenic and depressed pa-
tients. J Nerv Ment Dis 1998; 186:364–368

13. Harvey PD, Serper MR, White L, Parrella MJ, McGurk SR, Mori-
arty PJ, Bowie C, Vadhan N, Friedman J, Davis KL: The conver-
gence of neuropsychological testing and clinical ratings of cog-
nitive impairment in patients with schizophrenia. Compr
Psychiatry 2001; 42:306–313

14. Stip E, Caron J, Renaud S, Pampoulova T, Lecomte Y: Exploring
cognitive complaints in schizophrenia: the Subjective Scale to
Investigate Cognition in Schizophrenia. Compr Psychiatry
2003; 44:331–340

15. Keefe RSE, Goldberg TE, Harvey PD, Gold JM, Poe M, Coughe-
nour L: The Brief Assessment of Cognition in Schizophrenia: re-
liability, sensitivity, and comparison with a standard neurocog-
nitive battery. Schizophr Res 2004; 68:283–297

16. Menditto AA, Wallace CJ, Liberman RP, VanderWal J, Jones NT,
Stuve P: Functional assessment of independent living skills.
Psychiatr Rehabilitation Skills 1999; 3:200–219

17. Patterson TL, Goldman S, McKibbin CL, Hughs T, Jeste DV: UCSD
Performance-Based Skills Assessment: development of a new
measure of everyday functioning for severely mentally ill
adults. Schizophr Bull 2001; 27:235–245

18. Keefe RSE, Poe M, Walker TM, Harvey PD: The relationship of
the Brief Assessment of Cognition in Schizophrenia (BACS) to
functional capacity and real-world functional outcome. J Exp
Clin Neuropsychol (in press)

19. Krishnan KKR, Levy RM, Wagner HR, Chen G, Gersing K, Do-
raiswamy PM: Informant-rated cognitive symptoms in normal
aging, mild cognitive impairment, and dementia: initial devel-
opment of an informant-rated screen (Brief Cognitive Scale) for
mild cognitive impairment and dementia. Psychopharmacol
Bull 2001; 35:79–88

20. McKibbin C, Patterson TL, Jeste DV: Assessing disability in older
patients with schizophrenia: results from the WHODAS-II. J
Nerv Ment Dis 2004; 192:405–413


