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Objective: Atypical antipsychotic medi-
cations have generally been found to be
more effective than conventional antipsy-
chotics in the treatment of negative
symptoms. Whether the benefits derived
from the atypical agents are the result of
improvements in primary versus second-
ary negative symptoms is unclear. The au-
thors examined the effects of olanzapine
on primary and secondary negative
symptoms for patients with severe nega-
tive symptoms who did or did not have
the deficit syndrome.

Method: Thirty-nine outpatients with
schizophrenia and severe negative symp-
toms were assessed for the presence of
the deficit syndrome and entered into a
12-week, open-label study of olanzapine.
Positive and negative symptoms, extrapy-
ramidal side effects, quality of life, and

level of functioning of the patients were
assessed at baseline and endpoint.

Results: All 39 patients completed the
12-week protocol; 13 of the patients had
deficit negative symptoms, and 26 had
nondeficit negative symptoms. Patients
who had nondeficit negative symptoms
demonstrated improvements in positive
and negative symptoms, level of function-
ing, and extrapyramidal side effects over
baseline. In contrast, patients meeting cri-
teria for the deficit syndrome improved
significantly over baseline only in extrapy-
ramidal side effects.

Conclusions: The results of this study
suggest that olanzapine is efficacious for
secondary negative symptoms in schizo-
phrenia but fail to support the contention
that olanzapine has a direct beneficial ef-
fect on primary negative symptoms.

(Am J Psychiatry 2000; 157:987–993)

The negative symptoms of schizophrenia are deficien-
cies in vital areas of human endeavor, including motiva-
tion, verbal and nonverbal communication, experiencing
pleasure, interest in socialization, and expression of affect.
Negative symptoms are consistently found to be predic-
tors of community functioning, especially compared with
positive symptoms (1, 2). The increased recognition of the
central role of negative symptoms has led to the routine
inclusion of instruments that measure negative symp-
toms, such as the Scale for the Assessment of Negative
Symptoms (SANS) (3) and the Positive and Negative Syn-
drome Scale (4), in pharmacological and psychosocial
treatment studies of schizophrenia.

Several studies comparing atypical antipsychotic medica-
tions with conventional antipsychotics have found the atyp-
ical agents to be superior for the treatment of negative
symptoms (5). However, this conclusion is limited by con-
cerns as to whether the atypical agents have a direct effect
on primary negative symptoms (i.e., those negative symp-
toms intrinsic to schizophrenia) or an indirect effect medi-
ated by an improvement in the putative causes of secondary
negative symptoms, such as medication side effects (e.g.,
akinesia), inadequate social stimulation, unrecognized de-
pression, and/or the intrusion of positive symptoms (5).

There have been a few attempts to address these con-
cerns. One strategy has been the use of path analysis, a

statistical technique based on multiple regression analysis
in which relationships among variables can be direct (i.e.,

A to C) or indirect (i.e., A to B to C). This statistical ap-

proach has been used in studies demonstrating direct ef-

fects on negative symptoms with risperidone (6) and olan-

zapine (7). In these studies, the relationships included in

the model were the drug’s direct effects on negative symp-

toms as well as indirect effects mediated by improvement

in positive symptoms, depressive symptoms, and extrapy-
ramidal side effects. Changes in ratings of negative symp-

toms during treatment that could be linked to (i.e., medi-

ated by) improvements in positive symptoms, depression,

and extrapyramidal side effects were subtracted from the

total change score. The remaining proportion of variance

unexplained by these factors was interpreted as a direct ef-

fect of the drug on primary negative symptoms.

The path analysis method, however, is limited by how

completely the model identifies relevant variables and di-

rect and indirect relationships between them (8, 9). Previ-

ous work has not explicitly distinguished between primary

and secondary negative symptoms. Because no direct

measure of secondary negative symptoms was available,

attributions of direct and indirect effects on negative

symptoms had to be based on estimates derived from the

presumed causes of secondary negative symptoms. The
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validity of this path analytic method rests on the assump-
tion that all of the relevant “causes” have been included.

It seems unlikely that positive symptoms, depression,
and extrapyramidal side effects are the only causes of
secondary negative symptoms in schizophrenia. Other
causes may be relevant to the study of negative symptoms,
such as lack of environmental stimulation, demoraliza-
tion, and anxiety (10). Additionally, the causes of second-
ary negative symptoms can exacerbate each other. For in-
stance, extrapyramidal symptoms can worsen anxiety,
depression, and positive symptoms, each of which, in
turn, can elevate negative symptoms (11).

The studies mentioned failed to include these variables in
the model. Moreover, neither the risperidone (6) nor the
olanzapine (7) study made any attempt to include measure-
ment and psychometric sources of variance in the model,
such as interrater reliability, validity of assessment instru-
ments, or time lag between improvements in mediating vari-
ables (e.g., positive symptoms) and the therapeutic effect on
negative symptoms. Ultimately, concluding that statistical
variance unexplained by some limited set of mediating vari-
ables necessarily represents a direct effect on negative symp-
toms is at best an extrapolation of the data (12).

A more straightforward approach to distinguishing be-
tween direct treatment effects on primary negative symp-
toms and indirect effects mediated by improvements in the
causes of secondary negative symptoms is to separately
categorize these two types of negative symptoms by apply-
ing the deficit-nondeficit distinction (13). In this formula-
tion, the deficit syndrome refers to a subtype of negative
symptoms that are prominent, primary, and enduring fea-
tures of a patient’s clinical presentation. In contrast, non-
deficit negative symptoms are transient and secondary to
depression, anxiety, extrapyramidal side effects, social
deprivation, or positive symptoms. The deficit/nondeficit
categorization requires an intensive evaluation of the indi-
vidual patient to make a distinction between primary ver-
sus secondary negative symptoms as well as enduring ver-
sus transient negative symptoms. This distinction can be
derived only from a longitudinal assessment of the relevant
parameters. The Schedule for the Deficit Syndrome is a rat-
ing scale designed for such an assessment (14).

In a preliminary report from a study that prospectively
assessed deficit versus nondeficit negative symptoms, cloz-
apine had no beneficial effect on deficit symptoms while
significantly improving nondeficit negative symptoms (15).
However, in the final report from that study (16), there was
no evidence of clozapine’s efficacy on either deficit or non-
deficit negative symptoms. Another research group (7), us-
ing a proxy measure to define a putative deficit syndrome
subgroup, reported that olanzapine was an effective treat-
ment for patients with the deficit syndrome. These results
have been questioned because the investigators did not
compare the clinical features of the putative deficit and
nondeficit groups with those of groups diagnosed with the

full Schedule for the Deficit Syndrome, leaving in doubt the
validity of the proxy determinations (12).

The present study is an attempt to replicate and extend
studies of the effects of olanzapine on primary and sec-
ondary negative symptoms, using patients prospectively
assessed with the full Schedule for the Deficit Syndrome.
The research question was whether patients with negative
symptoms of similar severity but different types (i.e., defi-
cit versus nondeficit) would show divergent responsive-
ness to olanzapine. We hypothesized that patients with
the deficit syndrome would be relatively nonresponsive to
olanzapine, but patients with nondeficit negative symp-
toms would respond to olanzapine, showing an overall de-
crease in negative symptoms as well as a modest improve-
ment in level of functioning and quality of life.

Method

Subjects

Clinicians at the San Fernando Mental Health Center were
asked to refer clinically stable outpatients with a chart diagnosis
of chronic schizophrenia, no psychiatric hospitalizations for 1
year, and severe negative symptoms for a study of the effects of
olanzapine on negative symptoms. Fifty-one patients were re-
ferred for the study. After a complete description of the study was
given to the patients, written informed consent was obtained.

A diagnosis of chronic schizophrenia was confirmed by using
the Structured Clinical Interview for DSM-IV Axis I Disorders, Pa-
tient Edition (SCID-P) (17). They were then evaluated with the
SANS (3) as a screening tool. The global subscale scores of the
SANS were added (range=5–25), and the 40 patients with a com-
bined global subscale score of 18 or higher were determined to
have severe negative symptoms and were thus eligible for the
treatment phase of the study. None of the participants met crite-
ria for any other current axis I diagnosis. One of the patients was
subsequently dropped from the study because of uncertainty in
the deficit/nondeficit categorization (see Results section).

Twenty-eight (72%) of the 39 patients were men; the mean age
of the patients was 37.8 years (SD=7.1). Four individuals (10%)
were African American, 13 (33%) were Caucasian, and 22 (56%)
were of Latino heritage. Twenty-seven participants (69%) lived
with their families, and 12 (31%) lived in residential care homes in
the community. The mean age at illness onset was 22.5 years (SD=
5.1), and the mean duration of illness was 15.4 years (SD=7.1).

Procedures

At baseline, demographic and clinical history information was
collected, including age, sex, ethnicity, socioeconomic status of
parents, age at illness onset, duration of illness, current dose of an-
tipsychotic medication, and use of antiparkinsonian medication.
The participants were also rated for positive and negative symp-
toms, level of functioning, extrapyramidal side effects, and quality
of life. Also at baseline, the patients were characterized into deficit
and nondeficit subgroups, the key distinction in this study.

Before participating in the study, all of the patients were receiv-
ing oral preparations of conventional antipsychotic medications
prescribed by their clinic psychiatrist. After confirmation that they
met study criteria (SCID-P diagnosis of schizophrenia and a total
score on the global subscale items of the SANS of 18 or higher), pa-
tients began a 2-day washout period during which their antipsy-
chotic and antiparkinsonian medications were discontinued.

After the washout, patients began treatment with 10 mg of
olanzapine at bedtime and continued to receive this medication
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for 12 weeks. An open-label design was used because the study
was not a comparison between medication conditions but,
rather, a comparison of olanzapine’s efficacy on two negative
symptom subtypes (i.e., deficit versus nondeficit). Because the
key variable in the study was the negative symptom subtype, the
clinic psychiatrists and the raters were kept blind to the patients’
subtype designations. The 12-week duration was selected be-
cause previous studies of olanzapine suggested that efficacy for
both positive and negative symptoms would be apparent within
this time frame (7).

Over the first 4 weeks of the study, the dose of olanzapine was
titrated by the clinic psychiatrist, using clinical judgment to max-
imize efficacy or to minimize side effects in a range from 5 to 30
mg. Clinic psychiatrists did not use any formal symptom or side
effect rating scales. After week 4, the olanzapine dose was fixed for
the remainder of the 12-week trial. At the end of the 12 weeks, pa-
tients were again rated for positive and negative symptoms, level
of functioning, extrapyramidal side effects, and quality of life.

Throughout the course of the study, treatment was provided to
the patients by their usual clinic psychiatrist, who at no time was
informed of the patient’s negative symptom subtype. The clinic
psychiatrists were asked not to administer adjunctive agents (e.g.,
antidepressants, anxiolytics, sedative-hypnotics, or antiparkinso-
nian drugs) prophylactically. Instead, they were asked to use
these medications when clinically indicated and to record their
reasons. Compliance was assessed weekly by a pill count and
medication review by the clinic psychiatrist. In addition, all pa-
tients had a compliance plan that consisted of medication checks
by family members and/or mental health care providers who had
extensive contact with them. All 39 patients were judged by their
psychiatrists to have taken 80% or more of their olanzapine doses.

Measures

The patients were categorized into deficit or nondeficit sub-
groups by using the Schedule for the Deficit Syndrome (14), a sem-
istructured interview that defines the deficit syndrome as having at
least two negative symptoms of at least moderate severity present
for the preceding 12 months even during periods of clinical stabil-
ity and in the absence of factors such as anxiety, drug effect, posi-
tive symptoms, mental retardation, and depression. Besides self-
report, confirming information was obtained from the referring cli-
nicians and family members. One of us (A.K.) received formal train-
ing in the use of the Schedule for the Deficit Syndrome from Brian
Kirkpatrick, M.D., its first author. Using the training materials of the
Maryland Psychiatric Research Center, A.K. trained K.T. on the
Schedule for the Deficit Syndrome to high interrater agreement on
the global categorization (kappa=0.84). After this training, all study
participants were categorized independently by A.K. and K.T. Nei-
ther of the Schedule for the Deficit Syndrome raters served as the
clinic psychiatrist for any of the study participants.

Positive symptoms were calculated by summing the scores on
the four positive symptom items of the Brief Psychiatric Rating
Scale (BPRS) (18): conceptual disorganization, hallucinations,
unusual thought content, and delusions. Each of these items is
rated on a 7-point severity scale (1=absent; 7=extremely severe).
Negative symptoms were assessed with the SANS (3), which per-
mits ratings of the severity of negative symptoms on five 0–5-
point subscales (affective flattening or blunting, alogia, avolition-
apathy, anhedonia-asociality, and attention). Each of the sub-
scales includes a global item that serves as a summary measure of
that subscale. The total SANS rating was derived by adding the
patients’ scores on the global items for each of the five subscales
(maximum=25). The SANS and BPRS were administered by one of
us (R.Z.), who was blind to the participants’ negative symptom
subtype. This rater was trained to excellent reliability (kappa=
0.81) at the Diagnostic and Psychopathology Unit of the Univer-

sity of California, Los Angeles, Research Center for Treatment and
Rehabilitation of Psychosis.

Additionally, each patient was rated for level of functioning
with the Clinical Global Impression (CGI) scale (19) and quality of
life with the Quality of Life Scale (20). Trained master’s-level re-
search associates who were blind to the participants’ negative
symptom subtype administered the CGI and Quality of Life Scale.
Intraclass correlation coefficients for the CGI and Quality of Life
Scale were 0.78 and 0.84, respectively. The Simpson-Angus Rating
Scale (21) was used to assess extrapyramidal symptoms and was
administered by R.Z. The SANS, BPRS, CGI, Quality of Life Scale,
and Simpson-Angus Rating Scale were administered at baseline
and at the end of the 12-week trial of olanzapine.

Statistical Analyses

Two-tailed t tests were used to determine the significance of
within-group and between-group differences. Chi-square tests of
distribution were also used to test significance. Effect sizes were
calculated by using Cohen’s d (22) to determine if lack of signifi-
cance could be due to low statistical power. A regression equation
was used, as was analysis of variance.

Results

The raters agreed on the deficit/nondeficit categoriza-
tion for 39 of the 40 patients: 13 patients met criteria for
the deficit syndrome and 26 patients did not. The patient
on whom there was disagreement was not included in the
analyses. All 26 participants who were categorized as hav-
ing nondeficit negative symptoms did not meet criteria for
the deficit syndrome because they had not had persistent
negative symptoms for the previous 12 months.

Group comparisons were made on demographic and
clinical characteristics as depicted in Table 1; two-tailed t
tests or chi-square tests of distribution were used to test
significance. No significant differences between the
groups were found in age, sex, ethnicity, or socioeconomic
status; nor were there any significant differences between
the groups before their study participation in terms of
dose of conventional antipsychotic medication or number
of patients taking antiparkinsonian medication. The defi-
cit patients were significantly younger at onset of illness
and had a longer duration of illness (Table 1).

All patients in both groups continued to take olanzapine
for the full 12 weeks of treatment and completed both the
baseline and posttreatment assessments. Endpoint doses
of olanzapine and the percentage of participants who re-
ceived adjunctive medications in each group were com-
pared; these comparisons are shown in Table 2. The pur-
pose of these analyses was to examine possible group
differences in medication regimens that could account for
differential treatment effects on positive and negative
symptoms. According to t tests, there were no significant
differences in olanzapine dose or use of adjunctive medi-
cations between the deficit and nondeficit patients.

To determine if there were pretreatment group differences
in any of the outcome variables, independent group t tests
were conducted. At baseline, deficit and nondeficit patients
did not differ significantly on positive psychotic symptoms
(t=0.38, df=37, p=0.70) or extrapyramidal side effects (t=1.88,
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df=37, p=0.07). However, deficit patients did have more se-
vere negative symptoms (t=3.37, df=37, p=0.002, Cohen’s d=
1.10), a lower level of functioning (t=3.63, df=37, p=0.001,
Cohen’s d=1.20), and a poorer quality of life (t=2.17, df=37,
p=0.04, Cohen’s d=1.20) than their nondeficit counterparts.

To determine if there were differences between the
groups after olanzapine treatment, independent group t
tests were conducted on each of the outcome variables
(Table 3). Participants were not randomly assigned to
groups at pretreatment; rather, assignment was deter-
mined by negative symptom subtype (i.e., deficit versus
nondeficit), which formed the basis for the main research
question. Other pretreatment differences in the outcome
variables could be integral to or derive directly from this
grouping variable of interest; therefore, no attempt was
made to control for baseline differences statistically. All
measures were coded as continuous variables. Also, effect
sizes were calculated by using Cohen’s d (22) to determine
if lack of significance could be due to low statistical power.

After treatment with olanzapine, the nondeficit group
had significantly lower levels of negative symptoms and
positive symptoms as well as higher levels of functioning
and quality of life than the deficit group (Table 3). There
was no statistically significant difference between the
groups in extrapyramidal side effects after 12 weeks of
treatment with olanzapine.

To control for type 1 error, Bonferroni corrections
(based on k=5) were conducted on the variables that

showed significant group differences. After applying these
corrections (adjusted significance level: p≤0.01), differ-
ences in negative symptoms, positive symptoms, and level
of functioning remained statistically significant, but dif-
ferences in quality of life did not. We also repeated the be-
tween-groups analysis using pre- to postintervention
changes (rather than absolute values) as the dependent
variable. The results were essentially the same.

Within-group comparisons using paired t tests also dem-
onstrated differential effects of olanzapine on deficit versus
nondeficit patients. From baseline to posttreatment, partic-
ipants with deficit negative symptoms showed no statisti-
cally significant changes in positive symptoms, quality of
life, negative symptoms, or level of functioning (Table 3).
Participants with deficit symptoms did demonstrate a sig-
nificant improvement in extrapyramidal symptoms (Table
3). In contrast, participants with nondeficit negative symp-
toms improved significantly, with large effect sizes not only
for extrapyramidal symptoms but also for positive symp-
toms, negative symptoms, and level of functioning (Table
3). Participants with nondeficit negative symptoms did not
improve significantly in quality of life.

To examine the hypothesis that nondeficit negative symp-
toms are secondary to the effects of positive symptoms, med-
ication side effects, and depression, a regression equation
was conducted. The percentages of change in positive symp-
toms, extrapyramidal symptoms, and the depression item of
the BPRS from before to after treatment were entered simul-
taneously as predictors. The percentage of change in nega-
tive symptoms from before to after treatment was the depen-
dent variable. The result of this model was a significant F
value (F=3.99, df=3, 22, p=0.02), which accounted for 35% of
the variance in negative symptom change. It should be noted
that the only single significant predictor was change in de-
pression score (beta=0.69, t=3.22, df=22, p=0.004).

Discussion

The results of this study strike a cautionary note with re-
spect to the inferences that can be drawn from using a

TABLE 1. Baseline Demographic and Clinical Characteristics of 39 Schizophrenic Patients With and Without the Deficit Syn-
drome Who Entered a 12-Week Study of Olanzapine Treatment

Characteristic

Nondeficit Group (N=26) Deficit Group (N=13)

N Mean SD N Mean SD

Sex
Male 18 10
Female 8 3

Race
African American 3 1
Caucasian 9 4
Latino 14 8

Age (years) 36.4 6.7 40.8 8.9
Socioeconomic status of parents (Hollingshead-Redlich scale) 3.7 0.8 3.3 0.9
Age at onset (years)a 23.7 4.9 20.0 5.5
Duration of illness (years)b 12.7 6.0 20.8 9.3
Antipsychotic dose in chlorpromazine equivalents (mg/day) 326.9 148.1 313.5 146.7
Taking antiparkinsonian agents 14 6
a Difference between deficit and nondeficit groups was significant (t=3.27, df=37, p=0.003).
b Difference between deficit and nondeficit groups was significant (t=3.37, df=37, p=0.0005).

TABLE 2. Olanzapine Doses and Adjunctive Medication Use
at the End of a 12-Week Study of Olanzapine Treatment for
Schizophrenic Patients With and Without the Deficit Syn-
drome

Medication

Nondeficit Group 
(N=26)

Deficit Group
(N=13)

N % Mean SD N % Mean SD

Olanzapine (mg/day) 15.8 6.3 18.5 8.2
Antidepressants 2 8 1 8
Anxiolytics 5 19 2 15
Sedative-hypnotics 4 15 1 8
Antiparkinsonians 3 12 0 0
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path analysis approach to distinguish direct and indirect
effects of antipsychotic medications on negative symp-
toms. We found that only individuals with nondeficit neg-
ative symptoms, which appear to be at least in part sec-
ondary to factors such as positive symptoms, depression,
and extrapyramidal side effects, demonstrated significant
improvements in negative symptoms after a 12-week trial
of olanzapine. Indeed, 35% of the improvement in nega-
tive symptoms experienced by the patients who did not
have the deficit syndrome was accounted for by their im-
provements in positive symptoms, extrapyramidal symp-
toms, and depression. Of the 26 patients with nondeficit
negative symptoms, 24 experienced a decrease in negative
symptoms from baseline to posttreatment; 21 of these 24
patients improved in either positive symptoms (N=18)
and/or extrapyramidal side effects (N=16). Each of the
three remaining patients showed improvements in the de-
pression item of the BPRS. Individuals with deficit symp-
toms, which are presumed to be intrinsic to the disorder
(i.e., primary) and thus the likely target for a direct effect of
medication, showed no improvement of negative symp-
toms with olanzapine. The results of this study stand in
contrast to the path analysis study of olanzapine (7),
which concluded that olanzapine had a direct salutary ef-
fect on negative symptoms.

This study is the second to our knowledge to demonstrate
differential results from a psychopharmacological inter-
vention between prospectively assessed groups with dis-
tinct negative symptom subtypes. The first such study (15)
was a preliminary report and indicated that clozapine had
no beneficial effect on deficit symptoms, although it signif-
icantly improved nondeficit negative symptoms. However,
in the final report from that study (16), there was no evi-
dence of any superior efficacy or long-term effect of clozap-
ine on either deficit or nondeficit negative symptoms. In
our study, by contrast, individuals with schizophrenia who
manifested nondeficit negative symptoms demonstrated a
significant improvement in negative symptoms with olan-
zapine but those with the deficit syndrome did not.

The conflicting negative symptom results between the
Buchanan et al. study (16) and our current study may re-
flect differences in the medications used (i.e., olanzapine
versus clozapine) or differences in the baseline severity of

positive and extrapyramidal symptoms. The former expla-
nation is unlikely because clozapine is at least as effica-
cious as olanzapine for negative symptoms (23). The latter
explanation is more likely because patients in the Bucha-
nan et al. study had significant but only modest reduc-
tions in positive symptoms and low levels of baseline ex-
trapyramidal symptoms. In the current study, patients
with nondeficit negative symptoms had large effect sizes
for changes in both positive symptoms and extrapyrami-
dal symptoms. Taken together, these findings suggest that
the effects of olanzapine on negative symptoms occur
largely in the context of marked improvements in extrapy-
ramidal symptoms and/or positive symptoms.

In addition to improvements in positive symptoms,
negative symptoms, and extrapyramidal symptoms, indi-
viduals with nondeficit negative symptoms also demon-
strated significant improvement in level of functioning af-
ter taking olanzapine. Conversely, individuals with deficit
negative symptoms demonstrated no improvement in
positive symptoms or level of functioning. One explana-
tion for the lack of efficacy of olanzapine for the deficit
group is that these patients had the quantitatively greater
psychopathology and associated poorer functioning that
accompanies chronicity. However, this argument is tem-
pered by the fact that the deficit and nondeficit groups did
not differ in positive symptoms at baseline, suggesting
that the treatment refractoriness of the deficit group re-
flects the qualitative differences between individuals with
deficit and nondeficit negative symptoms.

There is now mounting evidence to support the subtyp-
ing of individuals with schizophrenia who have the deficit
syndrome (24–29). Our findings suggest that subtyping has
discriminative and predictive validity for both symptomatic
and functional improvement following olanzapine treat-
ment. Results from this study, together with neuroanatomi-
cal (27–29) and neurocognitive (24) findings, suggest quali-
tative differences between patients with schizophrenia who
do or do not have the deficit syndrome. Specifically, the def-
icit syndrome may represent a distinct pathophysiological
entity with implications for the course and treatment of
schizophrenia and perhaps its etiology. The clinical mani-
festations of the individual with schizophrenia who has the
deficit syndrome resemble Kraepelin’s classic description of

TABLE 3. Baseline and End-of-Study Measures for Schizophrenic Patients With and Without the Deficit Syndrome Who
Completed a 12-Week Study of Olanzapine Treatment

Measure

Nondeficit Group (N=26) Deficit Group (N=13) Week 12 Between-
Group Analysis (df=37)Baseline Week 12 Analysis (df=25) Baseline Week 12 Analysis (df=12)

Mean SD Mean SD t p da Mean SD Mean SD t p da t p da

BPRS 11.2 3.3 9.1 2.6 4.75 0.0001 0.93 11.6 3.1 11.7 3.5 0.14 0.89 0.03 2.62 0.01 0.85
SANS 20.5 2.1 16.5 3.2 7.73 0.0001 1.50 22.8 1.9 22.1 2.3 1.58 0.14 0.23 5.80 0.0001 2.10
CGI 4.7 0.7 3.3 0.7 7.35 0.0001 1.40 5.7 1.0 5.1 0.8 1.61 0.13 0.38 7.62 0.0001 2.50
Quality of Life 

Scale 41.2 10.3 42.2 9.8 1.54 0.14 0.30 34.7 8.4 35.4 9.3 1.41 0.18 0.14 2.07 0.04b 0.71
Simpson-Angus 

Rating Scale 2.0 0.7 1.2 0.4 6.50 0.0001 1.30 2.5 0.7 1.5 0.5 4.38 0.001 1.50 1.97 0.06 0.60
a Cohen’s effect size.
b Not statistically significant after application of Bonferroni correction.
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dementia praecox (30). These patients frequently experi-
ence an insidious onset of illness, a chronic deteriorating
course, and a poor response to clinical interventions. This
course type has been classified as the most severe and unre-
lenting form of schizophrenia (31, 32).

This study also highlights the need for clinicians to
assess the roles of depression, positive symptoms, and
extrapyramidal side effects as well as the lack of social in-
teraction (e.g., impoverished environments, institutional-
ization) in the presence of negative symptoms because
they have implications for intervention. First, these factors
need to be targeted for treatment because they may be eti-
ologically related to secondary negative symptoms. Sec-
ond, there is some evidence that these factors may re-
spond to atypical antipsychotic medications (5). Third,
assessment of secondary factors would allow identifica-
tion of those individuals whose clinical state can most ef-
fectively be improved by atypical agents or social skills
training (33). This is not to suggest, however, that individ-
uals with the deficit syndrome should be bypassed as can-
didates for treatment. On the contrary, this study stresses
the need to find more effective means of treating these in-
dividuals instead of labeling them as treatment failures or
nonresponders. It is possible that the negative symptoms
observed in these individuals require pharmacological
strategies apart from antipsychotic agents (34–37).

Although the concept of a deficit-nondeficit dichotomy
has been influential over the past decade, another theory
has been elucidated (38). The theory, which to date has lit-
tle empirical support, identifies three separable types of
negative symptoms: 1) deficit or primary, enduring nega-
tive symptoms that are intrinsic to the disease process,
2) primary, nonenduring negative symptoms that are in-
trinsic to the disorder but wax and wane like positive
symptoms, and 3) secondary negative symptoms that are
associated with positive symptoms, extrapyramidal side
effects, depression, and lack of environmental stimula-
tion. While recognizing the limitations of the path analysis
method for identifying direct effects on primary negative
symptoms (12), how do we understand the results of these
studies of atypical antipsychotic medications (6, 7)? One
possibility is that the unexplained variance, rather than
representing a direct effect of atypical antipsychotic med-
ications on primary, enduring (deficit) negative symp-
toms, may reflect a direct effect on this putative, nonen-
during type of primary negative symptom. Further
support for this hypothesis is the fact that the regression
equation created from the data of the current study, which
included positive symptoms, extrapyramidal symptoms,
and depressive symptoms, explained only 35% of the vari-
ance. Of course, before this hypothesis can be tested,
much clinical and basic science research remains to be
done to provide support for the existence of primary, non-
enduring negative symptoms.

The poorer outcomes observed among patients with the
deficit syndrome were not due to group differences in olan-

zapine dose. Mean dose was actually somewhat higher
among deficit patients (Table 2). Although the difference
was not significant, deficit patients were more likely (62%
versus 35%) to have doses increased from the starting level
of 10 mg to 20 mg or more. It is implausible that higher
doses in this range were a cause of poorer symptom out-
comes. Rather, because doses were determined clinically
rather than experimentally, this difference is more likely a
reaction to the poorer outcomes in that group than a cause.

As to other possible confounding variables, only three
patients in the nondeficit group, and no patients in the def-
icit group, received antiparkinsonian medications, too
small a number for a statistical evaluation. The groups
differed in age at onset and consequently in duration of
illness (there were no statistical differences in age). Al-
though chronicity could play a role in treatment response,
we chose not to control statistically for age at onset because
this may be a variable integral to the deficit syndrome sub-
type. This issue, however, deserves further examination.

All participants in this study manifested very high levels
of negative symptoms and moderate levels of positive
symptoms before the intervention. Although this constel-
lation of symptoms is not unusual among stable outpa-
tients receiving treatment in a community mental health
center, the generalizability of the results may be limited in
that patients with lower levels of negative symptoms and
higher levels of positive symptoms may have responded
differently. Also, the relatively short duration of the study
(12 weeks) may not have been long enough to observe the
beneficial effects of the medication on deficit negative
symptoms and quality of life.

The deficit group comprised only 13 participants, which
may represent an additional limitation to the generaliz-
ability of the results. Statistical power to detect a conven-
tional medium effect of 0.50 standard deviations was not
high (30% at two-tailed alpha=0.05 for the between-
groups comparisons), but in general the effects of most in-
terest (positive and negative symptom outcomes [Table 3])
were either very large or statistically quite small. Although
the study group was small, taken together these results are
consistent with the hypothesis that the beneficial effects
of olanzapine for negative symptoms are limited to those
patients who have secondary negative symptoms. Further
work is needed to replicate these findings in a study with a
larger number of subjects and with different atypical
agents. Also, an important next step would be to correlate
neurobiological and neuropsychological findings regard-
ing negative symptoms with differences in clinical respon-
siveness to pharmacological interventions.
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