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Brief Report

Racial Effects on Neuropsychological Functioning
in Schizophrenia

Richard R.J. Lewine, Ph.D.

Jane Caudle, M.Ln.

Objective: This study assessed the effects of race on neuropsy-
chological functioning in patients with schizophrenia.

Method: A total of 160 patients with schizophrenia completed
an extensive neuropsychological test battery. Scores were stan-
dardized to a group of 99 psychiatrically and physically healthy
subjects and categorized into seven functional domains: con-

centration, executive function, language, motor function, spa-
tial memory, verbal memory, and visual processing.

Results: African Americans (N=25) had significantly lower mean
scores on executive function, language, spatial memory, and vi-
sual processing than did Caucasians (N=135). Statistical control
for patient and family education eliminated all significant effects.

Conclusions: Educational differences in patients and families
may account for some of the performance heterogeneity re-
ported in patients with schizophrenia and should be routinely an-
alyzed with other sociodemographic factors such as race and sex.

(Am J Psychiatry 2000; 157:2038–2040)

Despite the efforts of the National Institutes of Health
to facilitate the systematic study of potential racial effects
in patients with schizophrenia, there is still little we know
about the relationship between race and biobehavioral
measures (1). Racial differences in neuropsychological
functioning are expected to be found on the basis of results
from nonclinical samples (2–5). As we indicated in an ear-
lier article (1), the majority of studies of schizophrenia fail
to mention the racial composition of their study groups;
some studies “control” for race, and a minority report ra-
cial effects that are inconsistent. The importance of report-
ing such differences inheres in possible racial differences
in etiology and therapeutic strategies. The first step, how-

ever, is a rigorous assessment of whether such differences
exist.

We took the opportunity to examine racial differences in
a large (N=160) study of neuropsychological functioning in
schizophrenia patients that was originally designed to as-
sess sex differences (6–9). There are many complex concep-
tual and methodological issues regarding the relationships
among race, ethnicity, social class, and culture that we will
not address in this analysis, as it was not designed with
those issues in mind. The study we conducted is, however,
typical of neuropsychological studies of schizophrenia and
provides a stepping stone for other, more comprehensive
analyses. The first goal was to report simple racial differ-
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ences in neuropsychological functioning. Neuropsycholog-
ical functioning is known to correlate significantly with ed-
ucational attainment (10). It was important, therefore, to
control for years of education (11–13). We did this statisti-
cally for both patients and the patients’ families of origin.

Method

Descriptions of patient recruitment and clinical assessment,
neuropsychological testing, and methods of data reduction have
been published elsewhere (6, 7). All procedures and materials
were approved by our institution’s human investigations commit-
tee. Procedures were fully explained, and all patients provided
written informed consent before participating in the study. We
studied 160 (135 Caucasian and 25 African American) patients
who met the DSM-III-R criteria for schizophrenia or schizoaffec-
tive disorder and for whom we had neuropsychological test re-
sults and information about family education. Neuropsychologi-
cal test scores were categorized into seven functional domains:
concentration, executive function, language, motor function,
spatial memory, verbal memory, and visual processing. Scores in
these functional domains were standardized relative to a healthy
comparison group.

We measured education in years completed for both patients
and patients’ families. When this information was available for
both of the patients’ parents, only the higher number of years of
education was used in the analyses. We conducted two sets of
analyses: a one-way (racial) analysis of variance on each of the
neuropsychological domain scores and a one-way (racial) analy-
sis of covariance (ANCOVA), using patient and family education
as covariants.

Results

There were no significant differences in the percentage
of men, mean age, or mean age at first hospital admission
between the two racial groups. The Caucasian schizophre-
nia patients had a significantly higher mean number of
years of education than did the African American patients
(F=5.21, df=1, 155, p=0.02). This was also true for their par-
ents (F=12.69, df=1, 158, p<0.0001).

Table 1 reveals that mean standardized neuropsycho-
logical domain scores were higher in the Caucasian group
than in the African American group. Both groups had
scores that fell significantly below those of the healthy
comparison subjects, which was reflected in scores below
0, the mean score of the healthy comparison group. The
racial effect was greatest on language (F=11.96, df=1, 121,

p=0.001), followed by visual processing (F=8.64, df=1, 117,
p=0.004), spatial memory (F=7.72, df=1, 140, p=0.006), and
executive function (F=4.21, df=1, 137, p=0.04). Racial ef-
fects on concentration, motor function, and verbal mem-
ory were not statistically significant.

ANCOVAs controlling for patient and family education
eliminated all statistically significant racial effects. Patient
education effect sizes were larger than family education
effect sizes for verbal memory (0.05 versus 0.01) and visual
processing (0.06 versus 0.03). Family education yielded
larger effect sizes than patient education on concentration
(0.06 versus 0.05), executive function (0.02 versus 0.01),
language (0.14 versus 0.11), motor function (0.07 versus
0.04), and spatial memory (0.11 versus 0.04). Pearson’s
correlation coefficients between neuropsychological
scores and patient and family education were all statisti-
cally significant at the 0.05 level. Coefficients ranged from
0.19 (executive function and patient education) to 0.48
(language and family education). Separate analysis by race
yielded comparable results.

Discussion

To our knowledge, our study is one of few to report the
results of the analysis of racial effects in schizophrenia (1).
We believe this study is unique in the literature in that it
examines the effects of the education of the family of ori-
gin on the neuropsychological functioning of patients
with schizophrenia. It is of interest that family education
had a larger effect than patient education on most do-
mains of neuropsychological functioning.

In this study, all racial (African American and Cauca-
sian) differences in neuropsychological functioning
among schizophrenia patients were explained by educa-
tion. Much of the covariance was carried by the educa-
tional level of the family of origin, suggesting that the re-
sults did not simply reflect an artifact of control for highly
correlated patient characteristics.

Socioeconomic status, reflected in part by educational
attainment, is a potentially powerful moderator of behav-
ioral measures, particularly of neuropsychological func-
tion (12, 13). It is reasonable to expect that the variability
of social class of origin may contribute to the within-group

TABLE 1. Ratings of Neuropsychological Performance by Race for 160 Patients With Schizophrenia

Domaina

Caucasian Patients African American Patients Total

N

Scoreb

N

Scoreb

N

Scoreb

Mean SD Mean SD Mean SD
Concentration 108 –0.94 1.42 21 –1.56 1.99 129 –1.04 1.58
Executive function 118 –1.10 0.87 21 –1.53 0.90 139 –1.17 0.88
Language 103 –0.47 0.92 20 –1.22 0.67 123 –0.59 0.93
Motor function 105 –1.34 1.28 21 –1.86 1.14 126 –1.42 1.27
Spatial memory 121 –0.90 1.37 21 –1.77 0.96 142 –1.03 1.35
Verbal memory 121 –0.87 1.02 22 –1.26 1.18 143 –0.93 1.05
Visual processing 101 –0.70 0.98 18 –1.44 0.98 119 –0.81 1.01
a The specific tests in each domain are listed elsewhere (7).
b Standardized relative to a healthy comparison group (14).
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performance variability that so frequently characterizes
schizophrenia.

Received Sept. 28, 1999; revision received May 16, 2000; accepted
May 17, 2000. From the Skyland Trail Health and Education Center
and the Department of Psychiatry and Behavioral Sciences, School of
Medicine, Emory University. Address reprint requests to Dr. Lewine,
Skyland Trail Health and Education Center, 1903 N. Druid Hills, At-
lanta, GA 30319; sdprrj@emory.edu (e-mail).

Supported by NIMH grant MH-44151.

References

1. Lewine R, Caudle J: At issue: race in the “decade of the brain.”
Schizophr Bull 1999; 25:1–5

2. Bernard LC: Halstead-Reitan neuropsychological test perfor-
mance of black, Hispanic, and white young adult males from
poor academic backgrounds. Arch Clin Neuropsychol 1999; 4:
267–274

3. Brown A, Campbell A, Wood D, Hastings A, Lewis JO, Dennis G,
Ford-Booker P, Hicks L, Adeshoye A, Weir R: Neuropsychologi-
cal studies of blacks with cerebrovascular disorders: a prelimi-
nary investigation. J Natl Med Assoc 1991; 83:217–224

4. Lichtenberg PA, Ross T, Christensen B: Preliminary normative
data on the Boston Naming Test for an older urban popula-
tion. Clin Neuropsychol 1994; 8:109–111

5. Penk WE, Brown AS, Roberts WR, Dolan MP, Atkins HG, Robin-
owitz R: Visual memory of black and white male heroin and
nonheroin drug users. J Abnorm Psychol 1981; 90:486–489

6. Lewine R, Haden C, Caudle J, Shurett R: Sex-onset effects on
neuropsychological function in schizophrenia. Schizophr Bull
1997; 23:57–61

7. Lewine RRJ, Walker EF, Shurett R, Caudle J, Haden C: Sex differ-
ences in neuropsychological functioning among schizophrenic
patients. Am J Psychiatry 1996; 153:1178–1184

8. Gueguerian R, Lewine R: Brain torque and sex differences in
schizophrenia. Schizophr Res 1998; 30:175–181

9. Purcell D, Lewine R, Caudle J, Price L: Sex differences in verbal
IQ—performance IQ discrepancies in patients with schizophre-
nia and normal controls. J Abnorm Psychol 1998; 107:161–165

10. Lezak M: Neuropsychological Assessment, 2nd ed. New York,
Oxford University Press, 1993

11. Albus M, Hubmann W, Mohr F, Scherer J, Sobizack N, Franz U,
Hecht S, Borrmann M, Wahlheim C: Are there gender differ-
ences in neuropsychological performance in patients with first-
episode schizophrenia? Schizophr Res 1997; 28:39–50

12. Kremen WS, Seidman LJ, Faraone SV, Pepple JR, Lyons MJ, Tsu-
ang MT: The “3Rs” and neuropsychological function in schizo-
phrenia: an empirical test of the matching fallacy. Neuropsy-
chology 1996; 10:22–31

13. Blanchard J, Neale J: Medication effects: conceptual and meth-
odological issues in schizophrenia research. Clin Psychol Rev
1992; 12:345–361

Brief Report

Exploring the Social Brain in Schizophrenia: Left Prefrontal  
Underactivation During Mental State Attribution

Tamara A. Russell, M.S.C.
Katya Rubia, Ph.D.
Edward T. Bullmore, Ph.D.
W. Soni, M.B.B.S., M.S.C.
John Suckling, Ph.D.
Michael J. Brammer, Ph.D.
Andrew Simmons, Ph.D.
Steve C.R. Williams, Ph.D.
Tonmoy Sharma, M.R.C.Psych.

Objective: Evidence suggests that patients with schizophrenia
have a deficit in “theory of mind,” i.e., interpretation of the
mental state of others. The authors used functional magnetic

resonance imaging (MRI) to investigate the hypothesis that pa-
tients with schizophrenia have a dysfunction in brain regions
responsible for mental state attribution.

Method: Mean brain activation in five male patients with
schizophrenia was compared to that in seven comparison sub-
jects during performance of a task involving attribution of men-
tal state.

Results: During performance of the mental state attribution
task, the patients made more errors and showed less blood-ox-
ygen-level-dependent signal in the left inferior frontal gyrus.

Conclusions: To the authors’ knowledge, this is the first func-
tional MRI study to show a deficit in the left prefrontal cortex in
schizophrenia during a socioemotional task.

(Am J Psychiatry 2000; 157:2040–2042)

Deficits in social functioning are a hallmark of
schizophrenia (DSM-IV). Studies (1, 2) have shown that
patients with schizophrenia have deficits in performance
on “theory of mind” tasks, i.e., requiring the interpretation
of the mental states of others.

In the study reported here, a small group of patients
with schizophrenia performed a task involving attribution
of mental state. We believe that this is the first study to in-
vestigate neurophysiological correlates of theory of mind
in patients diagnosed with schizophrenia. Using func-


