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Introduction
Richard S. E. Keefe, Ph.D.
Joseph P. McEvoy, M.D.

N

egative symptoms have become increasingly important in the diagnosis and treatment of schizophrenia. Not only were negative
symptoms included for the first time as a criterion for the diagnosis of schizophrenia in DSM-IV (American Psychiatric Association 1994), but atypical
antipsychotic medications for schizophrenia, such as clozapine, risperidone,
and olanzapine, are purported to have specific effects on negative symptoms
and cognitive dysfunction. However, many controversies relating to the assessment of these symptoms have prevented researchers from drawing clear
conclusions about the efficacy of these treatments, and these areas of conflict
often prevent clinicians from making clear determinations about the treatment
response of individual patients. This book describes the latest research on the
assessment of negative symptoms and cognitive dysfunction for the purposes
of evaluating treatment efficacy in research studies and determining individual
treatment response in clinical practice.
A variety of different approaches to defining—and assessing the effects of
treatment on—schizophrenia symptoms have been developed in recent years.
The understanding of treatment response in different symptom domains in
schizophrenia has been advanced by these conceptualizations and the assessment instruments that have sprung from them. However, as is clear from the
varying methodologies used and the contradictory results reported by studies
of negative symptom response to typical and atypical antipsychotics (reviewed
by Lindenmayer in Chapter 4), no consensus has been reached regarding the
best methods for assessing negative symptom treatment response—or even for
the definition of adequate response. In addition, as discussed by Bailey in
Chapter 8, no drug has been licensed specifically for the indication of negative
symptom treatment, and the criteria for this indication have not been estab-
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lished. The negative symptoms that have been assessed and the instruments
that have been used to measure negative symptom treatment response have
varied considerably from study to study. Furthermore, the relationship
between extrapyramidal side effects and negative symptom variation as a result
of pharmacological treatment has only recently begun to be explored—yet
elucidation of this relationship is sorely needed. These issues are complex and
are addressed fully in this volume.
One of the primary difficulties faced in evaluating negative symptom
treatment response is that whereas many of the instruments currently in use
for assessing treatment outcome have significant strengths, none stands out
as clearly better than any other. Thus, the decision to use a particular scale in
a particular trial is either arbitrary or the result of a compromise between
competing needs. As a consequence, results from different research centers
addressing the same question are not comparable. In his comparison of seven
negative symptom rating scales, Lindenmayer (Chapter 4) notes that although
the reliability of all of these scales is fair to good, the temporal stability of
negative symptoms varies tremendously depending on which scale is used.
He also points out that current conceptions of and assessment methods for
negative symptoms vary tremendously, with often very little overlap. Instruments differ substantially regarding the symptoms assessed, the scaling of the
items in terms of frequency or severity of behaviors, the time period over
which symptoms are measured, and the relative emphasis on observed behaviors versus subjective complaints. Because these instruments were not designed
specifically for treatment trials, little is known about their reliability, validity,
and sensitivity in assessing negative symptom treatment response. Development of an assessment tool with a broad range of symptom dimensions and
a high degree of sensitivity to drug-associated changes that could be used by
multiple investigators evaluating the same issues would facilitate clearer
communication regarding treatment responsivity in schizophrenia. Although
a consensus agreement to use a particular instrument has not been achieved
in this area of schizophrenia research, such agreements have been reached in
other medical disciplines and for some other psychiatric disorders.
Many important sources of information regarding negative symptom
improvement or worsening are often ignored. In Chapter 7, Johnson discusses
the use of information from family members of those with schizophrenia and
the impact of negative symptoms on relatives of schizophrenic patients. He
calls for the development of specific family-oriented scales to assess negative
symptoms in clinical trials and other scientific research. Limpert and Amador,
the authors of Chapter 6, emphasize the importance of measuring the experience
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of emotion in patients with schizophrenia and explain how this subjective
aspect of negative symptoms differs from the more traditional objectively
measured facets of these symptoms. They argue that deficits in emotional
experiencing may remain refractory to improvement even in otherwise treatment-responsive patients.
The measurement of negative symptom treatment response can be
thwarted by confounding factors, such as extrapyramidal side effects of medications, depressive symptoms, and psychotic (positive) symptoms, all of which
can mimic negative symptoms. In Chapter 2, Nopoulos and colleagues discuss
strategies for disentangling primary negative symptoms from negative symptoms that are secondary to other etiologies. It is important to note that eliminating one confound (e.g., discontinuing antipsychotic medication to eliminate extrapyramidal side effects) can enhance another confound (e.g.,
exacerbating psychosis and thereby potentially worsening negative symptoms). Although statistical corrections and careful experimental design can
reduce these confounds, they cannot eliminate them completely.
In attempting to determine the best method for assessing negative
symptom treatment response, it is important to distinguish between negative
symptoms and “deficit” symptoms. As described by Buchanan and Carpenter
in Chapter 1, the deficit syndrome is characterized by a pattern of enduring negative symptoms that persist in an individual for at least 1 year and that are not
secondary to factors such as depression, medication side effects, anxiety, delusions, and hallucinations. With regard to this construct, a key question
addressed by these authors is whether “pure” negative—or deficit—symptoms
respond to treatment with atypical antipsychotics, low-dose typical antipsychotics, or behavioral interventions. Buchanan and Carpenter also present
guidelines for the treatment of patients with negative symptoms.
The effect of treatment on social functioning and subjective experience
of quality of life is likely to be evident only after a time period that extends
beyond the traditional treatment response study. Patients with neurocognitive
deficits who have been delusional and hallucinating for extended periods of
time prior to treatment may have become socially isolated and may be functioning substantially below their original level. Although these patients may
never return to their baseline level of social functioning, even small improvements in socialization may be extremely important to their quality of life, and
are worthy of assessment. These changes, however, may not occur during a
typical 6- to 8-week drug treatment trial and will require assessment beyond
this period of time. It is likely that in some patients, social functioning will
improve only after a reduction in positive symptoms, medication side effects,
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certain negative symptoms, and cognitive dysfunction that can be ameliorated
with drug treatment. As discussed by Trumbetta and Mueser in Chapter 3,
the course of social deficits is complex and is greatly affected by premorbid
social development, age at illness onset, and other symptom domains. These
authors suggest that behavioral interventions may be excellent adjuncts to
pharmacological treatment for the improvement of social deficits in schizophrenia patients.
Although cognitive impairment is not one of the the criteria for schizophrenia, most schizophrenic patients demonstrate cognitive deficits in a variety
of areas, including abstraction, attention, language, and memory. These cognitive deficits are strongly correlated with poor community functioning and
unemployment. In Chapter 3, Trumbetta and Mueser describe the importance
of neurocognitive dysfunction in the social deficits of schizophrenia. With
typical antipsychotic treatment, many of these impairments persist despite
significant amelioration of other symptoms. As discussed by Keefe in
Chapter 5, novel antipsychotics appear to improve cognitive function and may
ameliorate negative symptoms through neurocognitive mechanisms. Thus,
enhancement of cognitive functioning may play a major role in improving the
quality of patients’ lives. Specific guidelines for assessing neurocognitive treatment response are outlined by Keefe in his chapter.
Finally, what is currently known about the biological underpinnings of
negative symptom treatment response? In Chapter 9, Miller and Tandon
review the most recent research on the neurobiology of negative symptoms,
focusing on the role of various neurotransmitter systems and various brain
regions in mediating negative symptom pathology. They suggest that whereas
the possibility remains that a single pathophysiological pathway mediates negative symptoms, different etiological factors may all produce negative symptoms
via multiple pathophysiological processes. They raise the question of whether
a single treatment modality is effective for alleviating negative symptoms, or
whether distinct treatments may be effective in treating different aspects of
negative symptoms.
Despite the obvious importance of these issues to the assessment of negative symptom treatment response, they are rarely addressed directly in empirical studies of patients with schizophrenia and have never before been the
subject of an entire edited volume such as this. This book is intended for all
clinicians who treat patients with schizophrenia and who want to know and
document whether their interventions ameliorate negative symptoms and
cognitive dysfunction, as well as for all researchers studying schizophrenia,
particularly those interested in clinical issues and treatment studies.

1

Evaluating Negative
Symptom Treatment
Efficacy
Robert W. Buchanan, M.D.
William T. Carpenter Jr., M.D.

T

he construct of primary negative symptoms is central
to the understanding of schizophrenia. This aspect of schizophrenia psychopathology has proven to be independent from hallucinations, delusions, and
disorganized behavior (Buchanan and Carpenter 1994); is a robust predictor
of quality of life and social and occupational functioning (Buchanan and Gold
1996); is associated with a differential pattern of cognitive and neuropsychological functional abnormalities (Buchanan et al. 1994, 1997; Bustillo et al.
1997; Strauss 1993); emanates from a neural substrate different from the neural circuits subserving other aspects of this disorder (Carpenter et al. 1993;
Liddle et al. 1992); and is distinguished in studies of pharmacological probes
and treatments (Carpenter 1996). Primary negative symptoms also appear to
have a unique pattern of associations with etiological risk factors (e.g., genetics, season of birth, Borna disease virus; see Dworkin et al. 1988; Kendler et
al. 1986; Kirkpatrick et al. 1998; Waltrip et al. 1997).
Development of an effective treatment for primary negative symptoms is
now a leading therapeutic challenge for clinicians. However, our ability to
critically evaluate proposed treatments is compromised by important conceptual methodological limitations. In this chapter, we review the major methodological issues involved in treating patients with negative symptoms and
conducting negative symptom clinical trials, use the clozapine experience as
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an illustration of these issues, critique current attempts to deal with these issues, and conclude with recommendations for the treatment of the patient
with negative symptoms and for the optimal design of clinical trials.
We begin with two general statements concerning theory and treatment.
These statements will make explicit our underlying conceptual positions and
provide the foundation for the subsequent discussion.

Statement on Theory
Negative symptoms are important clinical features of schizophrenia, but it is
only the primary form of these symptoms that is relevant to disease etiology
and pathophysiology. This form of negative symptoms is derived from Kraepelin’s (1919/1971) description of avolitional pathology and is operationalized
through the use of the deficit syndrome concept (Carpenter et al. 1988). Enduring primary negative symptoms are referred to as deficit symptoms and meet specific criteria for primary disease trait manifestations (Kirkpatrick et al. 1989).
The distinction between deficit and secondary negative symptoms is made reliably (Kirkpatrick et al. 1989) and is essential to any investigation in which
negative symptom hypotheses are derived from schizophrenia theory.

Statement on Treatment
Patients with schizophrenia are frequently characterized by the presence of
negative symptoms, as assessed with commonly used rating scales. During
periods of symptom exacerbation or relapse, patients will often exhibit a concurrent increase in positive and negative symptom ratings. As patients recover from psychotic episodes, either spontaneously or with treatment, a
reduction is typically seen in negative symptom ratings. In patients treated
with either conventional or novel antipsychotics, it has been argued that this
reduction in negative symptom ratings demonstrates the drug’s negative
symptom efficacy and potentially represents its effect on primary negative
symptoms (Beasley et al. 1996; Goldberg 1985; Kane et al. 1988; Marder and
Meibach 1994). We would suggest that the data require a more cautious interpretation, for two reasons. First, some of the rating scale items used to assess negative symptoms are actually measures of general psychopathology.
As a result, changes in ratings for these items could reflect nonspecific improvement in global function as psychosis is reduced rather than improvement specific to the avolitional component of the illness. Second, because
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negative symptom ratings routinely include both primary negative and secondary negative symptoms, observed changes in negative symptom ratings
could simply reflect improvement in secondary negative symptoms. To the
extent that these considerations either partly or completely explain observed
negative symptom improvement, any inference regarding change in primary
negative symptoms is undermined.

Methodological Issues
Issue 1. Which symptoms should be included in the
assessment of negative symptoms?
Although there is generally widespread agreement that negative symptoms
represent diminished normal functioning (Berrios 1985), there is considerably less agreement about which symptoms should be included under the rubric of negative symptoms (Fenton and McGlashan 1992; Sommers 1985).
The inclusion of symptoms that have little construct validity undermines the
ability of clinicians and investigators to assess the presence and evaluate the
responsiveness of primary negative symptoms. For example, Goldberg
(1985) argued that placebo-controlled studies support the efficacy of conventional antipsychotics for negative and deficit symptoms. However, he included hebephrenic (i.e., disorganization) symptoms as negative symptoms.
These symptoms have limited face validity as negative symptoms, and a large
empirical database further serves to document their low construct validity
(Andreasen et al. 1995; Buchanan and Carpenter 1994).
This issue is also encountered in scales specifically designed to assess
negative symptoms. The Scale for the Assessment of Negative Symptoms
(SANS; Andreasen 1982) assesses five symptom areas: affective flattening,
alogia, avolition/apathy, anhedonia/asociality, and attention. However, studies have suggested that inappropriate affect, which is included as part of affective flattening; poverty of content of speech, which is included as part of
alogia; and attentional symptoms may not be sufficiently associated with negative symptomatology to warrant their continued inclusion on the scale (for
a review, see Buchanan and Carpenter 1994). Similarly, the Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987) includes two items, Difficulty
in Abstract Thinking and Stereotyped Thinking, that are designed to assess
cognitive functions hypothesized to be associated with negative symptoms.
However, the alpha coefficient for the PANSS negative subscale is increased
when these items are deleted (Kay et al. 1987), which, in combination with
their failure to load on the negative symptom factor with PANSS items (Kay
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and Sevy 1990), suggests that they have limited construct validity.
It is our assertion that in assessments made for the purpose of evaluating
the negative symptom efficacy of a drug, only symptoms for which there is a
broad basis of agreement should be used. Two possible approaches may be
used to guide the selection of appropriate symptoms. First, a review of extant
negative symptom rating scales reveals that only affective flattening and poverty of speech are uniformly included in these scales (Fenton and McGlashan
1992). The broad agreement on the inclusion of these two items supports
their construct validity. Second, a large number of studies have examined,
through the use of factor analytic techniques, the relationships among symptoms observed in patients with schizophrenia (Andreasen et al. 1995; Buchanan and Carpenter 1994). These studies have found that the following four
symptoms consistently load on the negative symptom factor: affective flattening, poverty of speech (alogia), avolition, and anhedonia (Buchanan and Carpenter 1994). The converging evidence from these two approaches provides
an empirical foundation supporting their construct validity and argues for
their use in the assessment of negative symptom drug efficacy.

Issue 2. Which rating scale items should be used to assess
negative symptoms?
The second methodological issue follows from the first and concerns which
items should be used in the assessment of these symptoms. To the extent that
individual scale items are unrelated or only distantly related to the negative
symptom construct they are intended to measure, they will introduce unwanted variance into the assessment of these symptoms. This problem can
be demonstrated in almost any rating scale currently used for the assessment
of negative symptoms. Factor 2 (emotional withdrawal, motor retardation,
and blunted affect) of the Brief Psychiatric Rating Scale (BPRS; Lukoff et al.
1986) has been extensively used as a proxy measure for negative symptoms.
Although blunted affect is routinely accepted as a negative symptom, emotional withdrawal, which refers to a deficiency in relating to the interviewer
and to the interview situation, and motor retardation, which refers to a reduction in energy level evidenced in slowed movements, are more problematic.
The negative symptom construct underlying diminished social behavior (i.e.,
asocial behavior) is loss of social drive (Carpenter et al. 1988; Kirkpatrick and
Buchanan 1990; Kirkpatrick et al. 1989). Loss of social drive is only one of
several mechanisms that may underlie decreased relatedness to the interviewer. Patients may be emotionally withdrawn because they are paranoid or because they are overwhelmed by their hallucinations and delusions and
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withdraw as a defensive maneuver to minimize external stimuli and/or decrease the stress on their disorganized cognitive processes (Carpenter et al.
1985). Motor retardation is a vegetative sign observed in patients with depression as well as in individuals who are catatonic or suffering from antipsychotic extrapyramidal side effects (EPS). It is conceptually unrelated to
the negative symptom loss of motivation (Carpenter et al. 1988). In the SANS,
the Impersistence at Work or School and the Grooming and Hygiene items
are designed to assess avolition/apathy; however, these symptoms are not specific to schizophrenia; patients with cognitive impairments or disorganized
behavior are also commonly observed to have difficulties in these areas (Breier et al. 1991; Green 1996).

Issue 3. Are negative symptoms primary or secondary?
The most important methodological issue in the clinical evaluation of pharmacological agents for the treatment of negative symptoms is the differentiation of primary and secondary negative symptoms. Negative symptoms may
be primary and represent an intrinsic feature of schizophrenia, or they may
be secondary to factors extrinsic to schizophrenia or to other intrinsic psychopathological features of schizophrenia. Extrinsic factors include medication
side effects (e.g., sedation, akinesia) (Carpenter et al. 1985) and environmental deprivation (Wing and Brown 1970); other intrinsic factors include positive symptoms and dysphoric affect (Carpenter et al. 1985). Both primary
negative and secondary negative symptoms may be either transient or enduring.

Case Examples
The following two case vignettes illustrate the differences between patients
with primary and secondary negative symptoms.
Mr. A is a 43-year-old man with a diagnosis of schizophrenia, undifferentiated type. He has been ill for more than 20 years and has received a broad
range of pharmacological treatments. He is extremely suspicious and occasionally presents with paranoid delusions. In addition, his speech is characterized by looseness of associations. Although Mr. A denies other positive
symptoms, he is frequently observed talking to himself. He is not depressed
or anxious, nor does he exhibit overt EPS. He is poorly groomed, is unemployed, has a reduced social network, and has no contact with family members. His affect is blunted, and his speech is diminished in amount, with
predominantly single-word replies to questions. Mr. A rarely initiates conversation. He has few interests, although he does follow several of the local
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sports teams and enjoys music. Conversing with Mr. A reveals that his
diminished social and occupational behavior is largely secondary to his
paranoia.
Mr. A is started on a new-generation antipsychotic (he had previously
been treated with the decanoate form of a conventional antipsychotic). In response to this change in treatment, his suspiciousness diminishes, his
thought disorder improves, and he is no longer observed to talk to himself.
Mr. A begins to take an increased interest in his personal appearance, which
includes leaving his apartment to go clothes shopping. In addition, he takes
on responsibility for the care of an elderly woman who lives in his apartment
complex. He spends time with her, does her food shopping, and cleans her
apartment. Mr. A is also less suspicious of his landlord. His affect is brighter,
he makes jokes, and his speech is increased in amount and spontaneity. He
states that he feels less drugged and has more energy on the new medication.
Mr. A initially presented with multiple negative symptoms, which significantly improved in association with a medication-related decrease in suspiciousness, conceptual disorganization, and sedation. The concurrent
decrease in positive and negative symptoms and in medication-induced sedation support the original conceptualization of the secondary nature of his
negative symptoms.
Mr. B is a 39-year-old man with a diagnosis of schizophrenia, undifferentiated type. Like Mr. A, he has been ill for 20 years. He experiences occasional auditory hallucinations but shows no evidence of delusions or
disorganized behavior. He is not depressed or anxious, nor does he exhibit
any evidence of EPS or sedation. In contrast to this lack of positive symptoms, Mr. B has marked negative symptoms, including flat affect, poverty of
speech (his replies are usually monosyllabic, and he rarely initiates conversation), and loss of motivation and social drive. Although he attends a psychosocial rehabilitation center, he does not engage in any of the activities
provided; nonetheless, he will perform a task when directed. Mr. B has no
friends, nor does he have any desire to make any; his social network is restricted to his family. He prefers to be alone, but is not bored or lonely. Although he listens to the radio and watches television, he does not seem to
enjoy these activities and is unable to recall what he has heard or seen.
Mr. B’s therapist comments, “I have never been able to see the person within him.”
Mr. B’s presentation remains unchanged regardless of whether he is
drug-free or being treated with conventional or new-generation antipsychotics. There are no other symptoms or environmental factors that can reasonably explain his negative symptom presentation. His presentation is
characteristic of a patient with the deficit syndrome.

Rating Scales Designed to Assess Primary Negative Symptoms
Secondary negative symptoms are responsive to a broad range of treatment
interventions, with the specific intervention dependent on the secondary
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causal factor (see below). However, their inclusion in the assessment of negative symptom responsiveness will undermine the ability of clinicians to evaluate the efficacy of a drug for primary negative symptoms. Unfortunately,
the majority of rating instruments make no attempt to differentiate primary
negative symptoms from secondary negative symptoms. As previously described, this problem is compounded to the extent that rating scales include
symptoms or items with limited construct validity.
Three rating scales—the PANSS, the Quality of Life Scale (QLS; Heinrichs et al. 1984), and the Schedule for the Deficit Syndrome (SDS; Kirkpatrick et al. 1989)—have been specifically designed to assess primary
negative symptoms.
The PANSS is purportedly designed to differentiate primary from secondary negative symptoms, and most of its items are closely associated with
the negative symptom construct they are intended to assess. In addition, the
descriptions for several items (e.g., Passive/Apathetic Social Withdrawal and
Lack of Spontaneity and Flow of Conversation) state that raters are to record
the symptom as present only when it is associated with apathy and/or avolition. However, item descriptions do not provide guidance for assessing all
possible secondary causes of negative symptoms, and secondary causes of the
Blunted Affect or Emotional Withdrawal items are not excluded.
The QLS is composed of four groups of items: Intrapsychic Foundations,
Interpersonal Relations, Instrumental Role, and Common Objects and Activities. However, despite its having been designed to assess deficit symptoms,
the QLS does not specify how either the primary/secondary or the transient/
enduring distinction is to be made, nor does it indicate which of the items
constitute deficit symptom items.
Formalization of the deficit syndrome construct and specification of criteria for its assessment led to the development of the SDS (Carpenter et al.
1988; Kirkpatrick et al. 1989), a semistructured interview of documented reliability designed to categorize patients as having either the deficit or the nondeficit form of schizophrenia. The instrument provides specific criteria for
assessing the presence, severity, and duration of six negative symptoms and
for determining whether the symptoms are primary or secondary. By definition, patients with the deficit syndrome have two or more primary and enduring negative symptoms. The “primary and enduring” criterion does not
preclude these symptoms’ responsiveness to pharmacological intervention;
rather, the distinction is designed to parallel the similar distinction made to
select patients with enduring, trait-positive symptoms for studies of clozapine
in treatment-resistant patients (Breier et al. 1994; Kane et al. 1988; Pickar et
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al. 1992). The major limitation of the SDS, with respect to its use in clinical
trials, is that it is not designed to assess change in negative symptoms. The
use of the SDS—and, specifically, the application of the deficit syndrome concept—in clinical trials is described in the following section.

Issue 4. How should change in secondary causes of
negative symptoms be assessed in clinical trials?
The fourth methodological issue concerns the assessment of change in secondary causes of negative symptoms during the conduct of a clinical trial.
Three sources of secondary negative symptoms can be readily measured:
positive symptoms, anxiety and depressive symptoms, and medication side
effects, including EPS and sedation. Failure to assess the relationship between
concurrent change in these variables and negative symptoms precludes accurate evaluation of a drug’s efficacy for primary negative symptoms. However,
the ability of clinicians to assess the extent to which observed negative symptom change is attributable to change in secondary sources of negative symptoms is limited by two factors: 1) the sensitivity and reliability of rating
instruments and 2) the presence of additional causes of secondary negative
symptoms (e.g., environmental deprivation) that cannot be practically assessed during the conduct of a clinical trial.

Issue 5. What is the ideal duration of a negative symptom
clinical trial?
Because positive psychotic symptoms, including symptoms in treatment-resistant patients, begin their response trajectory during the first week of treatment, clinical trials lasting a few weeks are usually adequate for testing a
treatment’s positive symptom efficacy (Glovinsky et al. 1992; Kane et al.
1988). In contrast, because there are no known effective treatments for primary negative symptoms, the appropriate duration of a negative symptom
clinical trial is less clear. If one leaves aside the question of whether negative
symptom response observed in clinical trials is due to primary or secondary
negative symptoms, previous experience suggests that changes in negative
symptoms are delayed relative to changes in positive symptoms (Kane et al.
1988; Lieberman et al. 1994). This would suggest that a relatively longer trial
would be appropriate.
A promising development in the treatment of primary negative symptoms is the use of agents (e.g., glycine, d-cycloserine, d-serine) that act at the
glycine site of the N-methyl-D-aspartate (NMDA) receptor complex (Goff et
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al. 1995, 1999; Heresco-Levy et al. 1999; Javitt et al. 1994; Liederman et al.
1996; Tsai et al. 1998). The results of studies employing these agents suggest
that significant negative symptom improvement may be evident as early as
2 weeks after the initiation of treatment (Goff et al. 1995). In double-blind trials, significant negative symptom improvement has been observed within 6–
8 weeks of treatment initiation (Goff et al. 1999; Heresco-Levy et al. 1999;
Javitt et al. 1994). Thus, in order to maximize the likelihood of detecting a
therapeutic effect of a drug, it is our recommendation that negative symptom
clinical trials be of at least 8 weeks’ duration.
These five methodological issues may have a marked impact on the evaluation of the efficacy of pharmacological interventions for negative symptoms. The investigation of the efficacy of clozapine for negative symptoms
highlights many of these issues.

Illustration: The Clozapine Experience
Clozapine has been found to be more effective than conventional antipsychotics for the treatment of positive symptoms in treatment-resistant patients with schizophrenia (Buchanan et al. 1998; Kane et al. 1988; Pickar et
al. 1992). In a study by Kane and colleagues (1988), clozapine was also observed to have superior efficacy for negative symptoms, as assessed with
BPRS Factor 2 and Disorientation items. However, in that study, it was not
possible to ascertain whether this effect included improvement in primary
negative symptoms, since the change in negative symptoms was associated
with significant concurrent reductions in positive symptoms and EPS. In another study of inpatients with schizophrenia, both the BPRS Factor 2 and the
SANS were used to assess negative symptom response (Pickar et al. 1992). A
significant reduction was again observed with BPRS Factor 2, leading the authors to conclude that clozapine had superior efficacy for negative symptoms.
However, as in the Kane et al. study, this change in negative symptoms occurred in the context of significant changes in positive symptoms and EPS.
Moreover, a superior advantage of clozapine for negative symptoms was not
detected by the SANS ratings.
A number of investigations have attempted to determine whether clozapine’s observed efficacy for negative symptoms includes primary negative
symptoms. In an open-labeled study, negative symptom improvement could
not be entirely accounted for by changes in positive symptoms (Meltzer
1992). However, the open-label study design, the lack of a comparison group,
the inclusion of symptoms with little construct validity, and the failure to take
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into account other sources of secondary negative symptoms precluded a primary negative symptom response interpretation (Carpenter et al. 1995). In
other studies, significant correlations between changes in negative symptoms
and changes in hallucinations and delusions (Lieberman et al. 1994; Tandon
et al. 1993a), positive formal thought disorder (Miller et al. 1994b; Tandon
et al. 1993a), and/or EPS (Lieberman et al. 1994) have been observed.
Two studies have used the SDS to directly examine the efficacy of clozapine for primary negative symptoms. In a double-blind study, clozapine
was observed to be effective for positive symptoms in both deficit and nondeficit patients. In contrast, only nondeficit patients exhibited a negative response to clozapine, with the response primarily limited to the SAN S
anhedonia/asociality subscale (Breier et al. 1994; Buchanan et al. 1998). The
observed benefit was based on a slight improvement of the subscale items in
the clozapine-treated patients and a mild worsening of the items in the haloperidol-treated patients. An important feature of this study—and a possible explanation of the limited negative symptom response observed in nondeficit
patients—was the low baseline level of EPS. Similar results were observed in
an open-labeled study conducted in inpatients with schizophrenia (Conley et
al. 1997). Patients with the deficit form of schizophrenia shared with nondeficit patients the positive symptom advantage of clozapine, but deficit patients
failed to exhibit any negative symptom benefit.
In combination, these studies suggest that clozapine’s negative symptom
efficacy is limited to secondary negative symptoms. The initial enthusiasm
for clozapine as a treatment for negative symptoms was largely based on a
failure to take into account its ability to ameliorate secondary causes of negative symptoms. Although this conclusion can be debated (Meltzer 1995), it
is strongly supported by the results of recent double-blind studies, which have
failed to document any comparative therapeutic advantage of clozapine over
haloperidol for negative symptoms (Marder et al. 1997) or any independent
effect of clozapine for negative symptoms after controlling for either EPS
(Rosenheck et al. 1997) or positive symptoms (Rosenheck et al. 1999).
The clozapine experience suggests that assertions of superior negative
symptom efficacy need to be carefully examined in the context of the methodological issues previously described. For example, risperidone has been
pronounced to have superior efficacy for negative symptoms compared with
conventional antipsychotics. This claim is primarily based on the results of
the North American multicenter study (Chouinard et al. 1993; Marder and
Meibach 1994). In that study, risperidone at 6 mg/day was more effective
than placebo in alleviating negative symptoms, and there was a trend for ris-
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peridone to be more effective than haloperidol at 20 mg/day. However, in the
European multicenter study (Peuskens 1995), there were no significant differences in negative symptom efficacy between risperidone at therapeutic doses
(4 and 8 mg/day) and risperidone at 1 mg/day (used as a subtherapeutic control dose) or between the therapeutic risperidone doses and haloperidol at
10 mg/day. The loss of the presumed therapeutic advantage for negative
symptoms when risperidone was compared with a lower therapeutic haloperidol dose raises serious questions about risperidone’s purported superior
efficacy for negative symptoms.

Approaches for Assessing Primary Negative
Symptom Response
Several approaches have been developed for facilitating evaluation of the
primary negative symptom efficacy of a drug. These approaches have principally been designed to address two methodological issues: the primary/secondary negative symptom distinction and the role of confounding variables.
The most widely used approaches involve the use of statistical techniques to
control for confounding variables. These techniques range from bivariate
correlations to path analyses. The underlying assumption in these approaches is as follows: If the negative symptom variance attributable to changes in
variables that cause secondary negative symptoms is removed, then the variance that remains reflects changes in primary negative symptoms.
The correlation between change in negative symptoms and change in
other symptoms has been used to examine the effects of conventional antipsychotic withdrawal (Miller et al. 1994a), conventional antipsychotic treatment (Tandon et al. 1990, 1993b), and clozapine treatment on negative
symptoms (Lieberman et al. 1994; Miller et al. 1994b; Tandon et al. 1993a).
Multiple regression models have also been employed. Miller and colleagues
(1994b) used this approach to examine the ability of positive, depressive, and
extrapyramidal symptoms to predict end-of-study negative symptom scores
after covarying for baseline negative symptom scores. One limitation of their
application of these models is that because both primary and secondary negative symptoms contribute to the baseline negative symptom score, that score
is not independent of the other symptom measures used in the analysis (Carpenter et al. 1995).
In post hoc analyses of the North American multicenter risperidone and
the North American double-blind olanzapine studies, path analysis was used
in an attempt to delineate the respective contributions of changes in second-
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ary causes of negative symptoms (Möller et al. 1995; Tollefson and Sanger
1997). After the researchers corrected for changes in positive, affective, and/
or extrapyramidal symptoms, an additional significant “direct” effect on negative symptoms was observed for both risperidone and olanzapine that was
not observed for haloperidol. However, unexplained variance is not necessarily equal to primary negative symptoms, for at least two reasons. First, as previously discussed, rating instruments have limited sensitivity and reliability,
which restricts their ability to capture the full extent to which secondary causes of negative symptoms may be influencing the observed variability in the
severity of negative symptoms. Second, the causes of secondary negative
symptoms vary across individuals and extend beyond the symptom measures assessed in the study, which limits the ability to statistically control for
all potential sources of secondary negative symptoms.
An alternative approach for evaluating primary negative symptom response is to select as subjects patients characterized by high levels of negative
symptoms and low levels of other symptoms. This method has been used to
assess the efficacy of amisulpiride, glycine, and d-cycloserine for negative
symptoms (Boyer et al. 1995; Goff et al. 1995; Javitt et al. 1994; Paillere-Martinot et al. 1995). The rationale for this approach is that to the extent that secondary causes of negative symptoms are either absent or minimally present
in the study population, the observed negative symptoms are more likely to
represent primary negative symptoms. This approach may provide a reasonable estimate of primary negative symptom efficacy if potential sources of secondary negative symptoms are actually eliminated.

Recommendations
In light of the issues discussed here, we propose the following guidelines for
the treatment of patients with negative symptoms and the following procedures for the design of clinical trials for the assessment of primary negative
symptom response.
With respect to the treatment of the patient with negative symptoms, the
most important issue is the differentiation of primary and secondary negative
symptoms. Although there is currently no known available treatment for primary negative symptoms, a number of effective treatments are available for
secondary negative symptoms (Buchanan et al. 1996). If a patient presents
with negative symptoms, he or she should be evaluated for the presence of
persistent positive, depressive, and/or anxious symptoms, and/or for EPS. If
a patient presents with persistent positive symptoms, that patient should ei-
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ther have his or her medication dosage adjusted or be offered a clozapine trial. Similarly, if a patient presents with affective symptoms, he or she should
be treated with adjunctive antidepressant or antianxiety agents. With a patient presents with negative symptoms and marked EPS, the clinician should
reduce the antipsychotic dosage, initiate treatment with or increase the dosage of antiparkinsonian medication, or offer the patient a trial with an antipsychotic that is less likely to cause EPS (e.g., a new-generation antipsychotic).
The clinician may use a modified version of either the SANS (i.e., minus the
Inappropriate Affect, Poverty of Content of Speech, Impersistence at Work or
School, Grooming and Hygiene, and Attention items) or the PANSS (i.e., minus the Difficulty in Abstract Thinking and Stereotyped Thinking items) to
monitor negative symptom response to the intervention in question.
With regard to the design of clinical trials to assess primary negative
symptom response, the most important step is to select patients with primary,
enduring negative symptoms (i.e., patients with the deficit form of schizophrenia) for entry into the study. The a priori selection of these patients
ensures that the patients enrolled in the clinical trial actually have the psychopathology of interest. At present, the SDS is the only available instrument
specifically designed for this purpose. Nondeficit patients with secondary
negative symptoms may also be included in the study sample. Including such
patients allows evaluation of the experimental intervention’s effect on secondary negative symptoms.
No currently available instruments are specifically designed to assess primary negative symptom change or to distinguish change in primary negative
symptoms from change in secondary negative symptoms. The SANS or the
PANSS, modified as described above, may be used to assess changes in negative symptoms during clinical trials. Other design refinements permit the assertion that observed negative symptom change involves primary negative
symptoms. Such refinements include enrolling patients with primary negative
symptoms and controlling for the influence of secondary causes of negative
symptoms. The need to control for secondary negative symptoms persists despite the inclusion of deficit syndrome patients, because such patients may
have either superimposed secondary negative symptoms or fluctuations in
symptom intensity due to secondary causes.
There are several ways to control for the influence of secondary causes
of negative symptoms. One approach is to select a clinically stable patient cohort with minimal levels of secondary sources of negative symptoms. Alternatively, one may select clinically stable patients, without consideration of the
presence of other symptoms, and conduct concurrent assessments of poten-
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tial causes of secondary negative symptoms, including positive, extrapyramidal, depressive, and anxiety symptoms. The concurrent assessments of other
symptoms may then be used to statistically control for the influence of secondary sources of negative symptoms. Although this second approach ensures the availability of suitable patients, its validity is potentially undermined
by the considerations discussed earlier in this chapter. A combination of these
two approaches may provide the optimal design. Regardless of which strategy
is employed, the use of clinically stable rather than acutely ill patients is of
primary importance.
If these procedures are followed, a significant reduction of negative
symptoms in patients with the deficit form of schizophrenia that cannot be
accounted for by changes in secondary sources of negative symptoms would
provide prima facie evidence for the efficacy of a drug for primary negative
symptoms. In contrast, if significant negative symptom reductions were observed only in nondeficit patients, the negative symptom efficacy of the drug
would be judged to be limited to secondary negative symptoms.

Summary
Several methodological issues are important in the evaluation of the therapeutic efficacy of a clinical intervention for negative symptoms. To the extent
that these issues are addressed, our ability to validly assess the efficacy of
these interventions will be significantly enhanced. The isolation of primary
negative symptoms for assessments of treatment efficacy is an example of the
general trend to single out specific symptom complexes or cognitive impairments for investigation. The methodological principles outlined for the assessment of negative symptom efficacy will also apply to the investigation of
therapeutic efficacy in these other specific areas.
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T

he question of whether the traditional or the new neuroleptics have a greater impact on negative symptoms has elicited considerable
interest during the past few years. As investigators have examined strategies
for measuring the efficacy of new neuroleptics for negative symptoms more
critically, a number of problems have been noted. Several factors are important
to consider in the assessment of negative symptoms and their response to
treatment. Two basic issues are 1) ensuring the validity of negative symptom
assessment (cross-sectionally and over time) and 2) distinguishing whether
drugs are having an impact on primary negative or secondary negative symptoms. In this chapter we first address the issue of validity of negative symptom
assessment. We then review the advantages and disadvantages of a variety of
strategies aimed at elucidating the primary versus secondary distinction.
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Validity of Negative Symptom Assessment
Although much emphasis has been placed on the importance of the primary
negative versus secondary negative distinction, the more global question of
the general validity of negative symptom assessment is rarely addressed. The
entire notion of distinguishing between primary and secondary negative
symptoms may be a moot point if the ways in which negative symptoms are
assessed are not valid. The development of diagnostic instruments and rating
scales has been of great utility in psychiatric research for quantifying psychiatric signs and symptoms. Regardless of the instrument used, the information
it elicits is only as reliable as its source. However, many factors may interfere
with a schizophrenia patient’s ability to accurately report his or her symptoms. The validity of negative symptom assessment needs to be considered,
especially given that much of the information reflected in the data obtained
from instrument ratings is based directly on patient self-report.
Our group recently reported a study designed to evaluate how accurately
patients with psychotic disorders could describe their symptoms (Flaum et al.
1993). Fifty-five subjects with psychotic disorders were evaluated with a semistructured interview, the Comprehensive Assessment of Symptoms and History (CASH; Andreasen et al. 1992), which includes the Scale for the
Assessment of Negative Symptoms (SANS; Andreasen 1989) and the Scale
for the Assessment of Positive Symptoms (SAPS; Andreasen 1984). One interviewer assigned ratings solely on the basis of information provided by the
patient. A second interviewer based ratings on information obtained from a
“best informant”; this individual was usually the patient’s mother. Finally, a
consensus set of ratings was established based on review of several sources:
inpatient evaluation, medical records, and information from the patient, family, and mental health care professionals who help care for the patient.
Paired t tests were used to compare proband, informant, and consensus
ratings for the five global negative ratings from the SANS: anhedonia/asociality, avolition/apathy, affective flattening, alogia, and attentional impairment.
The comparisons showed that there were wide discrepancies in ratings
among the three sources of information. The proband-based ratings of severity for negative symptoms were all significantly lower than the consensus ratings; however, there were no differences between informant ratings and the
consensus ratings for any of the negative symptoms. Thus, the ratings based
on information from family members closely approximated the consensus
or “gold standard” ratings, whereas patients themselves consistently underrated the severity of their negative symptoms. These findings suggest that
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structured interviews that are based on subjects’ own responses may be quite
inaccurate in measuring negative symptoms. This conclusion may be particularly important for assessment of treatment response, because underestimation of a subject’s negative symptoms at intake into a study will certainly
blunt or even mask any improvement seen over time. Therefore, information
about negative symptoms may be most valid when obtained from an informant other than, or in addition to, the patient.
This problem of underrating of negative symptoms by patients is exemplified in the following case vignette.
Mr. C is a 27-year-old man with schizophrenia who lives at home with his
mother. Until his early 20s, he was functioning quite well: he was able to
attend and complete 2 years of college before he became ill. He is somewhat
embarrassed and resentful that he now lives with his parents and relies on
their help. When asked by the physician if he is socially active, Mr. C states
that he is, and that he and his friends go out at least once a week. He also
states that he is not sedentary, is up early in the morning, grooms himself,
and spends his days helping his mother around the house.
Mr. C’s mother, however, tells a very different story. She reports that
Mr. C has been abandoned by all of the friends he used to see and that he
has not been “out” to socialize in several months. Furthermore, she states
that his daily routine is to sleep for 12–15 hours and, on waking, to lie on
the couch watching television for the remainder of the day. Rarely does
Mr. C help around the house, and his mother has to remind him frequently
to shower and groom himself.

This example highlights the importance of obtaining information from
family members to corroborate patients’ self-reports.

The Primary Versus Secondary Distinction
Originally introduced by Bleuler (1911/1950), the primary versus secondary
distinction has more recently been articulated and emphasized by Carpenter
et al. (1988). Bleuler was attempting to identify the symptoms of schizophrenia that he regarded as most fundamental: those that could explain all
other related symptoms. From Bleuler’s point of view, the most basic or
primary symptoms were those involving cognition and emotion (i.e., associations, affect, ambivalence, autism, attention, avolition). He regarded delusions and hallucinations as secondary to these more primary cognitive and
emotional symptoms and as nonspecific to schizophrenia. Carpenter and
colleagues have supplemented this psychological and clinical perspective with
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their concept of the deficit syndrome (Buchanan et al. 1990; Carpenter et al.
1988; Heinrichs et al. 1984; Kirkpatrick et al. 1989). This syndrome is characterized by the presence of negative symptoms that are “enduring,” in the
sense that they cannot be explained by any of a variety of possible
confounders, such as extrapyramidal side effects (EPS), depression, positive
symptoms, and inadequate social stimulation. Carpenter and colleagues have
argued that in order to identify primary or enduring negative symptoms,
these various confounders must be ruled out as causes through a careful clinical assessment.
While Carpenter and colleagues’ emphasis on distinguishing primary
from secondary negative symptoms has been useful and important, clinicians
and investigators have often failed to recognize that positive symptoms may
also be secondary. A number of conditions can produce secondary positive
symptoms, and these should (at least theoretically) be ruled out in any careful
pharmacological or neurobiological study of positive symptoms. Just as drugs
can produce EPS (e.g., akinesia) and thereby mimic negative symptoms, so,
too, can drugs produce akathisia and thereby mimic the agitation and disorganized behavior that we associate with positive symptoms. Just as depression can mimic negative symptoms, so, too, can euphoria and grandiosity
mimic positive symptoms such as grandiose paranoia. Negative symptoms
can also produce positive symptoms; for example, severe avolition can lead
to disorganized behavior. If one considers attentional impairment to be a
negative symptom, then it, too, can be seen as leading to a wide variety of
positive symptoms, ranging from disorganized speech and behavior to hallucinations.
The major problem with the primary versus secondary distinction is the
complexity and diversity of schizophrenia. Although these distinctions make
sense on some levels, in real life it is difficult to obtain pure measures. In real
life, symptoms co-occur much of the time.
Nonetheless, the development of new antipsychotics, some of which may
have the potential to treat negative as well as positive symptoms, has led to
an interest in attempting to distinguish both between positive and negative
symptoms and between primary and secondary negative symptoms.

Strategies for Disentangling Primary and
Secondary Negative Symptoms
Several different strategies are available with which to disentangle primary
and secondary negative symptoms in clinical drug trials. These include
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1) targeting sample selection to a more “primary” group, 2) using shorter
versus longer drug washouts, 3) using a sample of “deficit syndrome”
patients, 4) using clinical decision-making to distinguish primary from
secondary negative symptoms, and 5) using statistical techniques. Efforts by
pharmaceutical companies to determine whether new therapeutic agents are
efficacious for the treatment of negative symptoms can use one of several
different strategies. Each of these strategies has specific strengths and weaknesses, and none will resolve the problem completely.

Selection of More “Primary” Samples
One strategy for examining the effects of new antipsychotic medications is to
identify an informative group of patients low in potential confounding factors
in whom efficacy can be tested. Under this strategy, the investigator attempts
to select a group that is prima facie characterized by primary negative symptoms. One example of such a group is patients who rate high on negative
symptoms and low on positive symptoms. These patients are then selected to
have both an abundance of the symptoms whose response will be evaluated
(primary negative symptoms) and very few of the symptoms that may
confound the assessment of improvement (positive symptoms). Although this
strategy is ideal, it may be difficult to apply in reality. First, patients who meet
these initial entry criteria are relatively difficult to find. The most serious
problem that may arise is a change in the clinical picture as a consequence of
the placebo lead-in phase in clinical drug trials. Emergence of positive symptoms or depression, as well as diminution in EPS, during this time period
could change inferences about the underlying nature of negative symptoms.

Shorter Versus Longer Drug Washouts
Placebo lead-in phases are standard in most clinical drug trials. Their rationale is to establish a “baseline” against which patients’ functioning with the
new agent can be compared. Placebo lead-in periods vary from a few days to
a few weeks. Shorter periods are usually selected for convenience, but these
are likely to be much less successful in establishing a true baseline. During
brief lead-in periods (e.g., 3–5 days), little change in clinical symptoms of any
type is seen. On the other hand, longer periods of drug withdrawal (e.g.,
3 weeks) are typically characterized by an emergence of positive symptoms
and a decrease in EPS. A study conducted in our laboratory (Miller et al.
1994) to investigate the effects of antipsychotic withdrawal in 59 patients over
a 3-week period demonstrated significant increases in both negative symp-
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toms and disorganization symptoms, as well as a decrease in EPS, as rated by
the SANS (Andreasen 1989), the SAPS (Andreasen 1984), and the SimpsonAngus scale (Simpson and Angus 1970). During this 3-week period, no
changes were seen in psychotic symptoms or in depressive symptoms as
measured by the Hamilton Depression Scale (Hamilton 1960). Drug washouts lasting 3 weeks or longer provide a truer baseline than do shorter washouts. However, it was difficult to determine whether the increasing severity
of negative symptoms in these patients was secondary to the change in positive symptoms or the change in EPS. When we examined correlational relationships, we found that the negative symptom increase correlated with
increasing disorganization and psychoticism, but not with decreasing EPS.
Such correlational analyses do not permit directional inferences, however,
and thus we could not definitively determine whether the increasing disorganization caused the increased negative symptoms or vice versa.

Selection of “Deficit Syndrome” Samples
In the short–placebo lead-in strategy, the two domains of psychopathology
(negative and positive) are used as continuous variables that can then be separated by identifying extreme groups of a heterogeneous population (high
negative symptoms, low positive symptoms). Given that positive and negative symptoms of schizophrenia have been found to be independent domains,
this strategy could be taken one step further by identifying a group of patients
who are considered to be a more homogeneous and possibly etiologically
distinct group of patients—those who suffer from the deficit syndrome (as
defined by Carpenter and his group). Such patients are identified through a
careful and systematic assessment based on retrospective longitudinal observation. Carpenter et al. (1988; Kirkpatrick et al. 1989) have developed a
structured assessment instrument (the Schedule for the Deficit Syndrome
[SDS]) and operational criteria for identifying the deficit syndrome.
According to these criteria, subjects must display prominent negative symptoms for at least 12 months in the absence of likely secondary causes.
Carpenter and colleagues have demonstrated adequate reliability for these
assessment tools and have used them within their center to categorize patients
as having the deficit versus the nondeficit form of schizophrenia.
What is the difference between a sample of patients characterized by
mostly primary negative symptoms (as discussed above) and a sample of patients with the deficit syndrome? These two groups appear to have a large
amount of overlap in their definitions. One explanation is continuum-based
and suggests that deficit patients should be considered extreme cases of the
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mostly “primary” negative group. On the other hand, Carpenter’s group has
supported the notion that the deficit syndrome is etiologically distinct from
other “types” of schizophrenia and therefore should not be considered as just
an extreme expression of primary negative symptoms. They and others have
published a series of reports in which the validity of the deficit versus nondeficit distinction has been supported by differences in a variety of areas, including cognitive function (Buchanan et al. 1994), magnetic resonance imaging
(MRI) measures (Buchanan et al. 1993), risk for spontaneous dyskinesia
(Fenton et al. 1994), eye movement abnormalities (Ross et al. 1996), Borna
disease virus seropositivity (Waltrip et al. 1997) and course and outcome
(Fenton and McGlashan 1994).
Regardless of whether deficit syndrome patients constitute the extreme
end of a “primary negative” group or a separate group with distinct etiology,
it has been proposed that it may be helpful to include these patients in clinical
trials that attempt to determine whether negative symptoms respond to treatment. The rationale for this strategy is that the potential underlying causes of
secondary negative symptoms have already been ruled out. If deficit patients
show an improvement in negative symptoms with the new therapeutic agent,
their response can be interpreted as a demonstration of the agent’s effect on
primary negative symptoms. Although this strategy has much to commend
it, it also involves potential problems. Cross-center reliability in the assessment of the deficit syndrome is not yet well established, which would make
this approach more difficult to apply in multicenter trials. Also, patients who
fulfill criteria for the deficit syndrome represent only a minority of patients
with schizophrenia. Carpenter and colleagues have estimated that only 20%–
30% of schizophrenia patients have the deficit syndrome, and others have
suggested that the incidence of deficit syndrome in first-episode patients is actually much smaller (Mayerhoff et al. 1994). Although deficit syndrome patients are considered to represent a homogeneous group, limiting a study
sample to these patients would invariably result in the practical problem of
low numbers of subjects, especially if the patients are first-episode patients.
Furthermore, because of the longitudinal perspective of the deficit syndrome
criteria, their application may lead to changing conclusions.

Clinical Decision-Making
Although the strategy of selecting deficit syndrome samples may be considered the “gold standard” by virtue of providing the most homogeneous and
purest form of the target symptoms, it may not be practical in a clinical
setting. The question then becomes whether clinicians can reliably distin-
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guish between primary and secondary symptoms in the absence of extensive
longitudinal information or highly specialized rating scales and training
methods. Our group was able to address this question in the context of the
DSM-IV (American Psychiatric Association 1994) schizophrenia field trial
project (Flaum and Andreasen 1995). The reliability of the primary versus
secondary distinction was examined in a multicenter sample of 462 subjects
with nonorganic psychotic disorders. Each subject was assessed by two
raters. An interrater design (i.e., conjoint interviews) was used with half of the
subjects and a test–retest design (i.e., independent interviews by two raters
conducted 1 day apart), with the other half. All raters used the same semistructured interview instrument, which included an abbreviated version of the
SANS. In addition to the usual SANS ratings, raters were asked to indicate
whether, in their opinion, the symptom in question was primary, secondary,
or unknown (inadequate information to assess). No formal training was
provided.
For the sample as a whole, each of the negative symptoms was judged to
be primary about twice as often as secondary. This ratio varied substantially
across diagnoses. For subjects assigned a DSM-III-R (American Psychiatric
Association 1987) diagnosis of schizophrenia (n = 240), the primary:secondary ratio was consistently around 4:1 (Figure 2–1). For all other patients (including those assigned a diagnosis of psychotic mood disorder, schizoaffective
disorder, delusional disorder, and other psychotic disorders), the ratio of primary to secondary negative symptoms was approximately 1:1. For each of
the negative symptoms, raters indicated that they had adequate information
to make the primary versus secondary distinction more than 90% of the time.
Table 2–1 shows the interrater and the test–retest reliability of the primary versus secondary distinctions made by pairs of raters who had agreed that
the negative symptom was present. Kappa values for interrater reliability
ranged from 0.48 to 0.68 (median = 0.50). Kappas for test–retest reliability
ranged from 0.34 to 0.66 (median = 0.38). Therefore, despite raters’ indications that adequate information existed with which to distinguish between the
two types of negative symptoms, the interrater and test–retest reliabilities of
making the distinctions were marginal to poor. These findings suggest that
clinical decision-making may not be the best method for disentangling primary from secondary negative symptoms and call into question the usefulness
of this type of assessment.
One possible way to increase the reliability with which the primary versus secondary distinction can be made is to assess the symptoms after employing pharmacological interventions geared to remove confounders. Take,
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FIGURE 2–1. Frequency of primary and secondary negative symptoms among
patients with a DSM-III-R diagnosis of schizophrenia.
Source. Reprinted from Flaum M, Andreasen NC: “The Reliability of Distinguishing
Primary Versus Secondary Negative Symptoms.” Comprehensive Psychiatry 36:421–427,
1995. Copyright © 1995, W. B. Saunders Co. Used with permission.

TABLE 2–1.

Reliability of distinguishing primary and secondary negative symptoms

Negative symptom

Interrater reliability
kappa (n)

Test–retest reliability
kappa (n)

Affective flattening

0.685 (85)

0.368 (74)

Alogia

0.482 (54)

0.659 (45)

Avolition/apathy

0.483 (91)

0.400 (112)

Asociality/anhedonia

0.512 (104)

0.339 (127)

Note. These reliability coefficients refer only to the reliability of making the primary versus
secondary distinction, rather than also reflecting the reliability of assessing the presence or severity of negative symptoms. They are based on pairs of raters who 1) agreed that the negative
symptom was present to at least a mild degree, and 2) both indicated that adequate information
was available to make the primary versus secondary distinction.
Source. Reprinted from Flaum M, Andreasen NC: “The Reliability of Distinguishing Primary
Versus Secondary Negative Symptoms.” Comprehensive Psychiatry 36:421–427, 1995. Copyright ©
1995, W. B. Saunders Co. Used with permission.
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for example, a patient who is akinetic. Lowering antipsychotic dosages or
adding/increasing antiparkinsonian medications may improve or clear the akinesia, and one may then be able to determine that the negative symptoms
were indeed secondary to medication side effects. However, this scenario is
probably overly simplistic. It is improbable that a patient’s symptom presentation would constitute a simple dichotomy (either primary or secondary negative symptoms); rather, there would most likely be components of each. In
many cases, using pharmacological interventions in the attempt to distinguish
between primary and secondary symptoms may only confound an already
complex issue. Another downside to the use of such interventions is that the
assessment cannot be made until the pharmacological intervention has been
completed. Such a delay may be impractical for study protocols that require
regular assessments.

Applying Statistical Techniques
Statistical techniques require 1) careful selection of rating instruments to evaluate each potential confounder and 2) use of analysis of variance (ANOVA)
to separate out the sources of variance. For example, the application of
ANOVA would require the use of repeated measures (typically on a weekly
basis) to assess the various potential causes of secondary negative symptoms,
such as EPS, depression, and positive symptoms. If—in response to treatment
with a new therapeutic agent—patients show a significant improvement in
negative symptoms over a 6- to 8-week period, ANOVA can be employed to
determine whether the improvement in negative symptoms is statistically
independent from changes in other symptoms. Obviously, if a new therapeutic agent is useful for treating schizophrenia, it is also likely to produce an
improvement in positive (psychotic) symptoms. Such changes can be entered
as a covariate in analyses to determine how much of the change in negative
symptoms can be accounted for by concomitant changes in EPS, positive
symptoms, and depressive symptoms. Statistical corrections of this type can
be very helpful, but they are not definitive. They do not permit any assessment of directionality (i.e., whether an improvement in negative symptoms
in conjunction with improvement in positive symptoms is secondary to the
change in positive symptoms). Furthermore, such analyses do not allow any
inferences about underlying neurochemical or biological mechanisms.
Finally, statistical techniques typically require the use of multiple covariates.
Many different factors could account for a change in negative symptoms, and
when these factors are concurrent, it is difficult to determine clearly which of
the various covariates may actually be having any observed effect.
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Another useful statistical strategy is path analysis. This method, like
ANOVA, attempts to determine whether the effect for negative symptoms is
due to direct and/or indirect therapeutic action. Used in a study evaluating
the effects of negative symptoms in a double-blind, placebo- and haloperidolcontrolled trial with olanzapine (Tollefson and Sanger 1997), the path analytic
strategy allowed for quantification of the various effects that could lead to
negative symptom improvement. The direct effect is defined as the treatment
effect remaining after covarying for improvement in other factors that could
cause secondary negative symptoms, such as positive symptoms, depression,
and drug side effects, which are the indirect effects. With use of this strategy, the
drug’s total effect on negative symptoms can be separated into the percentage
due to direct effects and the percentage due to indirect effects.
For instance, in the Tollefson and Sanger study, patients in the olanzapine
group showed a significantly greater improvement in negative symptoms
compared with those in the placebo group. This result was then broken
down, with path analysis, to show that olanzapine’s direct effect on negative
symptoms accounted for 55% of its advantage over placebo. In addition, the
drug’s indirect effect on negative symptoms via improvement of positive
symptoms accounted for 43% of its advantage over placebo. The indirect effects on negative symptoms via improvement of depressive symptoms and
EPS were much less significant, accounting for 5% and 3%, respectively, of
olanzapine’s advantage over placebo.

Summary and Conclusions
It may be helpful to step back and identify the various rationales for distinguishing between primary and secondary negative symptoms. There appear
to be three main reasons for differentiating between these types of symptoms:
a research rationale, a clinical drug trial rationale, and a clinical practice rationale. The research rationale aims at discovering the neurobiological mechanisms underlying negative symptoms. If the goal is to elucidate the neural
substrates of negative symptoms, one strategy would be to identify the purest
possible group, and this may indeed be Carpenter’s deficit group. A sample
of this type may be much more informative than one in which the negative
symptoms are identified primarily through multivariate statistical techniques.
If the goal is simply to study neurobiology, the problems of placebo lead-ins
for clinical drug trials would probably not be relevant.
A second reason for distinguishing primary from secondary negative
symptoms is to determine efficacy in clinical drug trials. For this objective, the
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main purpose is to avoid inferring that the specific symptom reduction has
occurred, when in fact the mechanism has been side-effect reduction. In other
words, many of the newer atypical neuroleptics produce fewer EPS. Critics
have argued that the apparent efficacy of the newer medications for negative
symptoms is simply a consequence of their reduced propensity to cause EPS,
particularly in comparison with a drug such as haloperidol. It is in this context that either the application of statistical analyses with multivariate techniques or the selection of informative samples with relatively “pure” negative
symptoms has been proposed. Although the informative-sample strategy may
be preferable, the use of multivariate techniques may be adequate in some
contexts. It is probably impossible to design a perfect clinical trial that will isolate the effects of medication on primary or negative symptoms. However, the
next-best alternative is to design comparisons of typical and atypical neuroleptics that minimize as much as possible the confounding variables.
The third rationale for distinguishing primary from secondary negative
symptoms is based on clinical practice. It is important that we conclude by
considering this issue from the patient’s point of view. The majority of patients feel more comfortable on the newer medications, largely as a consequence of their fewer side effects. We as pharmacologists and academicians
would do well to remember that patients ultimately do not care whether their
symptoms are primary or secondary. They care only about the fact that they
feel better.
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Social Functioning and
Its Relationship to
Cognitive Deficits Over
the Course of
Schizophrenia
Susan L. Trumbetta, Ph.D.
Kim T. Mueser, Ph.D.

Mr. D is a 45-year-old man diagnosed with paranoid schizophrenia whose
illness developed during his second year of college. Since then, he has lived
with his parents, and they maintain a close relationship. Mr. D has worked
on and off in recent years and remains in contact with a few childhood
friends. Although he has no prominent cognitive deficits, and his negative
symptoms are mild to moderate in severity, his persistent delusion that he
invented the Boeing 747, at times resulting in attempts to gain compensation
he believes is his due, interferes with his social and vocational functioning.
Mr. D expresses mild dissatisfaction at not having more recreational pursuits, although he enjoys watching TV and going to an occasional ball game
with his father or friends.
Over the course of a year, participating in behavioral family therapy
and monthly, multiple-family support groups, Mr. D succeeds in achieving
two goals: acquiring a job in his area of interest and participating in a greater
variety of leisure activities.
Mrs. E is a 27-year-old woman diagnosed with chronic undifferentiated
schizophrenia. She lives with her husband, who has alcoholism, and their
two children, ages 1 and 4. Mrs. E experiences substantial role strain in attempting to fulfill her responsibilities as a mother. She is easily distracted,
which interferes with running a household. Of greater concern, Mrs. E’s apathy and anhedonia result in neglect of her children, and child welfare advocates have been called on repeated occasions. Her relationship with her
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husband is tense as a result of both his intermittent work history complicated by alcohol abuse and her failure to show affection for her family. Mr. and
Mrs. E have a circle of friends, including both old high school pals and
Mr. E’s current drinking buddies. Despite her negative symptoms, Mrs. E
expresses a desire to be a better mother and to improve her husband’s capacity to work by decreasing his drinking.
Over 2 years of treatment consisting of couples counseling, an alcoholism treatment program and Alcoholics Anonymous (AA) for Mr. E, and
both social skills and parenting skills training for Mrs. E, the outlook for the
E family changes for the better. Mrs. E’s ability to care for her children improves, as does her relationship with her husband. After several unsuccessful attempts to cut down on his alcohol use, Mr. E is now abstinent and has
remained so for the past 8 months, and he attends AA meetings regularly.
He has worked at the same job for the past 6 months and recently got a
raise. Mrs. E still struggles with her apathy but is more successful in achieving personal goals and feels that she has made significant progress.

These vignettes illustrate the complexities of assessing both social functioning and the multiple factors that may impinge on it in the lives of persons
with schizophrenia. By definition, social impairments characterize schizophrenia, given that current diagnostic criteria require a disturbance in one or
more major areas of functioning, such as work, interpersonal relations, or
self-care (American Psychiatric Association 1994). Social functioning has
been assessed at many levels, but it is most frequently measured in terms of
social roles and social skills. As the vignettes illustrate, both positive and negative symptoms may interfere with optimal fulfillment of social roles such as
those of worker or parent. These symptoms—as well as schizophrenia-related
neurocognitive deficits and developmental disturbances—can impair social
skills and thereby hinder the establishment and fulfillment of social roles.
As this chapter examines social functioning among persons with schizophrenia and related therapeutic interventions, we begin with a brief sketch of
social development in schizophrenia and explore how symptom severity, age
at onset, and positive and negative symptoms are related to social functioning. We then consider how specific neurocognitive deficits can affect capacities for social functioning and summarize differences in social outcomes
across demographic groups. We review interventions designed to overcome
social deficits, with an emphasis on social skills training. Finally, we conclude
with recommendations for the assessment of improvements in social functioning.
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Social Functioning Over the Course of
Schizophrenic Illness
Because recruitment for most schizophrenia studies occurs subsequent to first
hospitalization, most studies of premorbid social functioning are retrospective.
Even prospective studies of high-risk populations cannot always track subtle
premorbid changes; nevertheless, there is strong evidence that behavioral,
social, and role functioning deficits long precede illness onset. Retrospective
parental reports suggest that in childhood, preschizophrenia patients show
greater behavioral disruption—including attention and thought problems,
social withdrawal, anxious-depressed behavior, and aggression—than do their
healthy siblings (Neumann et al. 1995). Retrospective maternal reports
describe the social adjustment of schizophrenic patients as deteriorating from
childhood through adolescence while that of their siblings improves
(McCreadie et al. 1994). Such longitudinal declines in social functioning,
assessed retrospectively, are associated more strongly with more pronounced
negative symptoms after illness onset (Kelley et al. 1992). One year to 3 years
before first onset of psychotic symptoms and 2–4 years before initial hospitalization, social and role function deficits are already evident in more than half
of schizophrenic patients (Maurer et al. 1996). By the time of first hospitalization, schizophrenic patients’ occupational deficits are more severe than those
of affective disorder patients and, unlike the deficits of the latter, occur independently of social stigma, a finding more consistent with biological than with
social processes (Beiser et al. 1994). Social adjustment, as measured by the
Disability Assessment Schedule (Jablensky et al. 1980), appears to stabilize
within 2 years of diagnosis (Mason et al. 1996). Nevertheless, there is considerable heterogeneity in the course of schizophrenia, and social functioning
often fails to return to its highest premorbid levels.
Once established in premorbid and prodromal phases of the illness, individuals’ relative levels of social functioning remain fairly stable, although
acute phases obviously involve acute deterioration in social functioning. Premorbid social adjustment consistently predicts both social and general functioning over the life course (Bailer et al. 1996; Harding et al. 1987a, 1987b;
Harrow et al. 1986; Jonsson and Nyman 1991; Rund and Torgalsboen 1990).
Number of social relationships prior to first hospitalization consistently predicts both quantity and quality of relationships for several years afterward
(Carpenter and Strauss 1991; Strauss and Carpenter 1972, 1974, 1977).
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Social Functioning and Expression of
Schizophrenic Illness
Illness Severity
Social functioning, as measured by variables such as occupational functioning
and community tenure without rehospitalization, has been found to be
inversely associated with nearly all indices of illness severity among schizophrenic patients. In addition, it has been linked with poorer prognoses and
higher risks for symptom relapse (Johnstone et al. 1990; Perlick et al. 1992;
Sullivan et al. 1990) and with more numerous, severe, or persistent symptoms,
particularly negative symptoms (Bailer et al. 1996; Breier et al. 1991; Fennig
et al. 1995; Keefe et al. 1987; Maurer et al. 1996; Salokangas et al. 1989).
Poorer social functioning has also been associated with greater neurocognitive
impairment (Dickerson et al. 1996; Green 1996; Ikebuchi et al. 1996), greater
chronicity of illness (Jonsson and Nyman 1991), and longer hospitalizations
(Bland et al. 1976; Strauss and Carpenter 1974, 1977). Patients with the most
pronounced social deficits are more likely to have had premorbid schizophrenia-spectrum personality disturbances (Jonsson and Nyman 1991;
McCreadie et al. 1994), an earlier age at illness onset (Harding et al. 1987a,
1987b; Jonsson and Nyman 1991; Rund and Torgelsboen 1990; Schmidt et
al. 1995), a more insidious onset (Bailer et al. 1996; Jonsson and Nyman 1991),
and a stronger family history of schizophrenia (Keefe et al. 1987; Verdoux et
al. 1996). Patients with better social functioning, by contrast, are more likely
to have had a voluntary first hospitalization (Rund 1990) and to be of higher
socioeconomic status (Gift et al. 1986; Jonsson and Nyman 1991). They are
also more likely both to have ever married (McGlashan and Heinssen 1988)
and to have been employed in the year prior to first hospitalization (Jonsson
and Nyman 1991).
Although the severity of both positive and negative symptoms predicts
social functioning, symptom severity may not be the most important practical
predictive factor. For example, compared with symptom severity, daily living
skills (e.g., hygiene) better predict patients’ long-term global outcomes (Jonsson and Nyman 1991) and are more strongly associated with their postdischarge social activity (Tessler and Manderscheid 1982). It therefore appears
that, regardless of illness severity, improved community and daily living skills
may enhance overall social functioning.
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Age at Onset
Younger age at onset of schizophrenia has been associated with more severe
symptoms (Maurer et al. 1996; Yang et al. 1995) and poorer social functioning
(Maurer et al. 1996), although one study found an unexpected negative association between age at onset and both nonverbal social skills (facial expression,
emotional expression, and voice tone) and overall social skills (Ikebuchi et al.
1996). In this sample, however, negative symptoms were also unusually distributed. Nine of 20 patients had teenage onset, and 6 of these 9 showed higherthan-average social skills. All but 1 of these 6 had less-severe negative symptoms than the sample average (Ikebuchi et al. 1996).
Early age at onset not only is an index of illness severity but also contributes directly to social deficits in schizophrenia. Because schizophrenia onset
often occurs before either brain maturation or social and cognitive development is complete, it interferes with evolution of social skills appropriate to
adult roles (Hafner and Nowotny 1995). As a result of this early onset (earlier
than in most other adult psychiatric disorders), schizophrenia has been consistently associated with greater unemployment, less education, and lower
lifetime rates of marriage (Keith et al. 1991; Odegaard 1946, 1956, 1960). Interpersonal contact that typically occurs in vocational, educational, and social
contexts is thereby diminished and can be further reduced by long hospitalizations (Holmes-Eber and Riger 1990; Lipton et al. 1981). When schizophrenic patients return to the community, social stigma may both weaken
their existing social bonds and reduce their likelihood of forming new relationships. Ongoing symptoms such as avolition and anhedonia may further
impede initiatives required to establish and fulfill roles of worker and marital
partner, as in the case of Mrs. E, described at the beginning of this chapter.

Social Functioning and Symptom Type
Positive Symptoms
At the simplest level, positive symptoms of schizophrenia may interfere with
a person’s ability to receive information from the external environment, to
process it effectively, and to respond appropriately. Positive symptoms have
been associated with poor performance on digit-span tasks, which require
auditory attention, memory, and sequencing (Berman et al. 1997). Auditory
hallucinations affect auditory attention in particular, and thus may disrupt
related social functions, such as following the course of a conversation.
Severity of positive symptoms has been associated with poorer social
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functioning (Keefe et al. 1987; Robins and Guze 1970). Positive symptoms
sometimes have been associated with social phobia and agoraphobia (Penn et
al. 1994), dysphoria (Lysaker et al. 1995a; Mueser et al. 1991c), and psychosocial stressors (Peralta et al. 1995). Patients with positive symptoms such as
delusions and hallucinations tend to have lower global assessment of functioning scores and more hospitalizations (Peralta et al. 1995). In the case example of Mr. D (presented at the beginning of this chapter), the patient’s
tendency to discuss his delusional belief that he had invented the Boeing 747
interfered with both work and family relationships. Although his firm conviction in this belief did not change, Mr. D learned to improve his social relationships by refraining from introducing it into conversation.
However, positive symptoms seem to interfere with social functioning
less than negative symptoms do (Pogue-Geile and Harrow 1984). In fact, one
study that controlled for the effects of negative symptoms eliminated all significant effects of positive symptoms on social functioning, although both
negative and positive symptoms continued to make independent contributions to global social functioning (Breier et al. 1991). Compared with schizophrenic patients with prominent negative symptoms, those with positive
symptoms show higher levels of residential independence and are more likely
to report a range of leisure activities (C. A. Harvey et al. 1996). However,
when positive symptoms co-occur with negative symptoms, they usually reflect greater illness severity than do negative symptoms occurring alone. For
example, visual hallucinations are related to poorer mental status and occupational outcome (Coryell and Tsuang 1986) and, unlike other forms of hallucinations, are significantly associated with global severity of illness (Mueser
et al. 1990a). Patients with either mixed positive and negative symptoms or
only negative symptoms function more poorly before hospitalization and stay
longer in the hospital than do patients with only positive symptoms (PogueGeile and Harrow 1984). However, patients with only negative symptoms are
less likely to complete high school than those with either mixed symptoms or
only positive symptoms (Pogue-Geile and Harrow 1984). Negative symptoms, whether alone or in combination with positive symptoms, are associated with poorer premorbid social and educational functioning and may
therefore serve as a more reliable index of illness severity than positive symptoms.

Negative Symptoms
Although negative symptoms have been consistently associated with psychopathological severity and poorer social functioning (Bailer et al. 1996; Breier
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et al. 1991; Keefe et al. 1987; Maurer et al. 1996; Robins and Guze 1970;
Salokangas et al. 1989), these observed relationships may be inflated by
conceptual overlap. Studies controlling for such overlap, however, still show
a strong association between social deficits and those negative symptoms not
typically included in measures of social functioning, such as affective blunting
and alogia (Maurer et al. 1996).
One advantage of considering negative symptoms in relationship to social functioning is that these symptoms are fairly specific to schizophrenia
(Cuesta and Peralta 1995). Negative symptoms occur only infrequently in
other psychiatric disorders (Pogue-Geile and Harrow 1984), and when they
occur outside of schizophrenia (e.g., in affective psychosis), they have little
prognostic value (Husted et al. 1995). They do not appear to endure except
in schizophrenia (Husted et al. 1995), and their presence during nonacute
phases adds to their potential prognostic importance (Pogue-Geile and Harrow 1984). Negative symptoms show greater stability than positive symptoms, which suggests that they represent a core feature of schizophrenia
(Eaton et al. 1995; McGlashan and Fenton 1992; Mueser et al. 1991c).
Because negative symptoms are associated with most measures of illness
severity (e.g., earlier age at onset, poorer neuroleptic response, increased likelihood of premorbid schizoid or schizotypal personality disorder [Chaves et
al. 1993; Peralta et al. 1995]), they are also related to a developmental course
of social difficulties. Stable (versus unstable) negative symptoms in adulthood
are associated with poorer premorbid social relationships (Fennig et al. 1995)
as well as with poorer pre-onset adjustment and worse post-onset outcomes
(Bailer et al. 1996; Gupta et al. 1995; Larsen et al.1996; Mueser et al. 1990c;
Pogue-Geile 1989; Vazquez-Barquero et al. 1996). The presence of negative
symptoms at illness onset predicts social disability at 3 years after first hospitalization (Maurer et al. 1996). Negative symptoms are also related to reduced social competence (Bellack et al. 1990b; Jackson et al. 1989; Lysaker
and Bell 1995; Mueser et al. 1990a; Solinski et al. 1992) and to impairments
in both vocational and avocational pursuits and in social problem solving
(Bellack et al. 1994; Corrigan et al. 1994; Davidson and McGlashan 1997;
C. A. Harvey et al. 1996; Hoffman and Kupper 1997).
The “disorder of relating” construct, which includes the negative symptoms of avoidance and withdrawal, shows strong negative associations with
social functioning, surpassing social skills as a predictor of work performance
in a role-play test (Hoffman and Kupper 1997). Specific “disorder of relating”
symptoms also show strong individual associations with social and occupational function. Psychomotor retardation (C. A. Harvey et al. 1996), social
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withdrawal (Coryell and Tsuang 1986), and poverty of speech (Pogue-Geile
and Harrow 1984), for example, are all associated with poorer occupational
outcome. Psychomotor poverty is also associated with fewer leisure activities
(C. A. Harvey et al. 1996). Anergia has been associated with nonverbal-paralinguistic skill and with overall social skill, but not with verbal content (Mueser et al. 1996), which suggests that this symptom interferes more with
nonverbal social abilities than with verbal ones. Although the presence of negative symptoms consistently predicts poorer social function, not all poorly
functioning schizophrenic patients present with negative symptoms (PogueGeile and Harrow 1984).
Negative symptoms are not a unitary construct. For example, deficits in
affective response, long considered pathognomonic of schizophrenia (Bleuler
1911/1950; Kraepelin 1919/1971), may actually represent two different dimensions, one of experience and another of expression. The distinction between these dimensions is supported by factor analyses in which social
amotivation and diminished expression emerged as indices of separate, distinct factors (Sayers et al. 1996) and by numerous studies showing incongruity between schizophrenic patients’ affective experience and their affective
expression (Berenbaum and Oltmanns 1992; Berenbaum et al. 1987; Kring
and Neale 1996). Schizophrenic patients, particularly those with blunted affect, show less facial expression than do nonschizophrenic patients but report
experiencing equally intense emotion (Berenbaum and Oltmanns 1992; Berenbaum et al. 1987). In fact, while viewing films designed to elicit a wide
range of emotion, schizophrenic patients in one study showed greater skin
conductance reactivity than did nonschizophrenic control subjects (Kring and
Neale 1996), suggesting that schizophrenic patients either experience certain
affects more intensely or show more generalized autonomic hyperresponsivity than controls (Dawson and Nuechterlein 1984). This disjunction of experienced and expressed affect may impair social relationships insofar as
persons who interact with schizophrenic patients are likely to underestimate
these patients’ emotional experiences, particularly in the presence of severe
blunted affect (Blanchard and Panzarella 1998).
Diminished affective expression in speech often accompanies blunted facial affect (Andreasen et al. 1981). Certain speech anomalies are specific to
schizophrenia, and although no single pattern characterizes all schizophrenic
patients, well over half speak with either constricted timbre (volume), narrowed range of pitch, or both (Stein 1993). In normal speech, minimal volume inflection often indicates social unavailablility, and the absence of pitch
inflection conveys either disinterest or lack of emotion (Stein 1993). The mut-
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ing and restriction of melodic range of schizophrenic speech may interfere
with social interactions, since vocal volume and tone can fail to convey the
actual level of experienced emotion. Parallel to findings in studies of facial affective expression, patients with restrictions of timbre and pitch experience
more intense affect than their vocal expression would suggest (Stein 1993).
Anhedonia, long recognized to be a factor in the development of schizophrenia (Meehl 1962), appears to mediate the relationship between risk for
schizophrenia and later social dysfunction (Freedman et al. 1998). Patients either with or without affective expression deficits may experience anhedonia.
Anhedonia interferes primarily with affectively positive interpersonal interactions. In a study in which schizophrenia patients were asked to view films
with both positive and negative content, patients scoring high on physical anhedonia reported less positive mood than did those scoring lower on this factor (Blanchard et al. 1994). Anhedonia has also been associated with poorer
social skills (Beckfield 1985; Haberman et al. 1979; Numbers and Chapman
1982), but only in affiliative interactions, not in conflictual ones (Blanchard
et al. 1994). It should also be noted that anhedonia in schizophrenia patients
has been linked with neuroleptic use (Harrow et al. 1994); for this reason, the
effects of pharmacological treatments should be considered when evaluating
this symptom.

Schizophrenia Symptoms, Neurocognitive
Impairments, and Social Functioning
Given that social cognition is built upon nonsocial information-processing
abilities such as attention, memory, and executive functions (Penn et al. 1997),
it is not surprising that neurocognitive factors play an important role in social
competence (Liberman et al. 1986; McFall 1982; Spaulding et al. 1986). Penn
and colleagues (1997) estimated from a meta-analysis of previous studies that
nonsocial information processing accounts for nearly 25% of the variance in
social competence in schizophrenia, although the relationship between
nonsocial cognition and social functioning appears to be stronger among
female than male patients (Mueser et al. 1995; Penn et al. 1996).
Neurocognitive deficits are generally established at schizophrenia onset
and remain stable, with neither marked deterioration nor improvement over
time (Davidson and McGlashan 1997; Hyde et al. 1994; Roy and DeVriendt
1994). They often appear long before the onset of illness, and longitudinal
relationships between neurocognitive and social deficits are bidirectional.
The presence of premorbid childhood and adolescent neurological symptoms
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is associated with poorer adulthood social functioning in schizophrenic patients (Jonsson and Nyman 1991), and premorbid childhood social deficits
predict adulthood neurocognitive symptoms (Baum and Walker 1995).
Neurocognitive impairments often accompany negative symptoms
(Davidson and McGlashan 1997; Roy and DeVriendt 1994) and may mediate some of the associations observed between negative symptoms and social
function. In fact, negative symptoms are more strongly related to certain neurocognitive functions, such as difficulty in abstract thinking, than to certain
social ones, such as social withdrawal (McCreadie et al. 1994), and neurocognitive functioning is more consistently related to social functioning than is
symptomatology (Green 1996). Neurocognitive processes appear not only to
mediate the effects of symptoms on social functioning but also to moderate
them in a compensatory way. For example, symptomatic schizophrenic patients may process social information differently than do both healthy and
psychiatric control subjects. In a hinting task, schizophrenic patients were less
able than controls to infer true intentions from indirect speech, suggesting
that perspective-taking may be particularly difficult for them when others’
communications are indirect (Corcoran et al. 1995). However, hinting task
performance and IQ were highly correlated among schizophrenic patients
but not among controls, suggesting that schizophrenic patients rely more than
controls do on generalized intellectual abilities to infer the mental states of
others (Corcoran et al. 1995).
Patients with the most severe cognitive impairments show the most persistent deficits in social skills (Lysaker et al. 1995b). This finding reflects more
than better functioning with stronger general intelligence; specific neurocognitive deficits are differentially associated with specific dimensions of social
cognition and functioning, although this sometimes reflects a differential sensitivity of specific psychometric instruments (Penn et al. 1995). For example,
whereas social functioning was not significantly related to neuropsychological measures when measured with rating scales (Brekke et al. 1997), it showed
significant associations when measured with role-play data (Penn et al. 1995).
Nevertheless, two specific measures of neurocognitive function—secondary
verbal memory and card-sorting tasks—have demonstrated consistent relationships with social and occupational functioning across numerous studies
(Green 1996).

General Verbal and Nonverbal Abilities
One way to categorize the influence of neurocognitive deficits on social functioning is in terms of verbal and nonverbal abilities, such as those measured
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by standard IQ tests. Verbal learning is associated with general social skills
(Kern et al. 1992) and with more specific skills in emotion recognition (Bryson
et al. 1997). The verbal portion of the Wechsler Memory Scale—Revised
(Wechsler 1987) predicts social role-play performance (Mueser et al. 1991a),
and verbal memory is associated with functional outcomes in schizophrenia
(Green 1996). Although a wealth of literature examines schizophrenia-related
deficits in receptive and expressive language, little of it focuses specifically on
social outcomes. Nonetheless, it is reasonable to hypothesize that such communication deficits also hinder social interaction.
Nonverbal abilities are also associated with social functioning among
schizophrenic patients. Performance IQ correlates significantly with the receiving and processing of social information and with global social skills (Ikebuchi et al. 1996). McEvoy et al. (1996) found that a variety of parietal
functions, as measured by tasks such as the Judgment of Line Orientation test
(Benton et al. 1983), the Block Design subtest of the Wechsler Adult Intelligence Scale—Revised (WAIS-R; Wechsler 1981), the Rey-Osterrieth Complex Figure Test (Osterrieth 1944; Rey 1942), the Finger Localization test
(Benton et al. 1983), and a general Parietal Factor score, were associated with
social knowledge.
Visual memory deficits, evidenced in poorer-than-average performance
in picture completion tasks (Crookes 1984), are also related to social deficits,
and better complex visuomotor processing is associated with improved work
functioning and independent living skills (Brekke et al. 1997). Schizophrenic
patients show particular deficits in tasks of facial recognition, and these difficulties may account for their difficulties in identifying emotions from others’
facial expressions (Kerr and Neale 1993; Mueser et al. 1996). Performance on
face perception tests is related to social competence, including social adjustment on the ward and social skill, as well as to illness severity, age at first hospitalization, duration of hospitalization, and presence of anergia (Mueser et
al. 1996).

Reaction Time and Arousal
One of the most consistent findings in the neurocognitive literature is of slower
reaction times among schizophrenic patients. Patients with shorter reaction
times show better responses to psychiatric rehabilitation (Wykes et al. 1990),
better paralinguistic skills in role plays, and better social problem-solving skills
(Penn et al. 1995). At the most basic level, the psychophysiological arousal
and responses measured in reaction-time experiments are fundamental to
attention, which, in turn, is fundamental to many higher-order social functions.
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Higher levels of resting arousal and better orienting responses (as measured
by skin conductance), for example, are associated with better scores on social
outcome and role function scales (Brekke et al. 1997).
Measures of brain-wave activity related to attentional processes are also
associated with social functioning outcomes: N1 wave amplitudes, which are
related to sensory function and selective attention, show a significant association with nonverbal social skills, as does N1 latency with global social skills
(Ikebuchi et al. 1996). By contrast, more traditional neuropsychological measures (e.g., Stroop, digit symbol, block design, verbal fluency) bear no relationship to social outcome or role function, but rather are associated with
employment or independent living, which, in turn, show no relationship to
arousal and orienting responses (Brekke et al. 1997). This evidence suggests
that whereas schizophrenic patients’ impairments in social interaction skills
are proportional to their deficits in fundamental orienting processes, their success in employment and independent living is more strongly reliant on mastery of instrumental tasks for which other neurocognitive skills are necessary
(Brekke et al. 1997).

Early Information Processing
Early information processing is processing that occurs within the first few
seconds of a stimulus presentation; it involves attention, memory, and the
ability to distinguish between relevant and irrelevant stimuli. This ability is
generally assessed with tasks that require immediate responses to a series of
stimuli, such as the span of apprehension task, in which a series of digits is
presented and a response is required when a target digit appears (Penn et al.
1995). Impairments in early information processing probably result from an
inability to represent stimuli internally for current and future use (Cohen and
Servan-Schreiber 1993), from working-memory deficits (Goldman-Rakic
1992), and from deficits in vigilance (Elkins et al. 1992). Deficits in early
information processing predict social dysfunction in individuals at risk for
schizophrenia (Cornblatt et al. 1992; Cornblatt and Kelip 1994; ErlenmeyerKimling et al. 1993) and reduced global social competence in schizophrenic
patients (Penn et al. 1995). Specific social skills that require early information
processing include following a conversational topic, remembering important
interpersonal information, and attending to relevant social cues.

Contextual Processing
Early information processing includes some aspects of contextual processing.
An inability to discriminate between relevant and irrelevant information may
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impair social functioning because social behavior involves both perception of
relevant social cues and initiation of appropriate responses. Experimental
evidence shows that schizophrenic patients fail to evaluate information accurately on a consistent basis and use less effective strategies for screening out
irrelevant information (Niwa et al. 1992). Their responses to stimuli are often
delayed, suggesting difficulties in both stimulus evaluation and response organization, as well as some disjunction between the stimulus evaluation process
and the response organization process (Niwa et al. 1992). Impairments in
differentiating between target and irrelevant stimuli are observed in both auditory and visual tasks and therefore are not modality specific (Harris et al.
1985). In a study of schizophrenic patients’ performance on a free-association
task of word pairs, number and severity of psychiatric symptoms correlated
significantly with number of contextually inappropriate responses (Allen
1990). Although these contextual errors showed no association with
premorbid IQ, marital status, education, or duration of personal relationships,
they were associated with poorer employment history.

Memory
Schizophrenia appears to interfere with active, effortful processing of information (Nuechterlein and Dawson 1984), and in the passive processing of information, the failure to establish and maintain set interferes with both memory
and attention (Carter and Flesher 1995; Hogarty and Flesher 1992). Memory
impairment in schizophrenia is significantly associated with negative symptoms but not with age, IQ, positive symptoms, or general psychopathology
(Stirling et al. 1997). Although memory deficits characteristic of schizophrenia
were not widely observed in his sample, Tsuang (1982) found that patients
who experienced such deficits also had poorer marital and occupational
outcomes. More severe memory impairments, like more severe negative symptoms, may simply reflect general severity of illness, which would include severe
social deficits. However, there is also evidence that specific memory deficits
contribute to specific difficulties in social functioning. Social inference, for
example, requires memory of past contexts in order to interpret new situations,
and therefore relies specifically on episodic memory.

Attentional Processes
A large literature attests to the presence of attentional deficits among patients
with schizophrenia and their first-degree relatives, particularly in the abilities
to maintain attention, to follow and remember sequences, and to ignore irrel-
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evant input (Cornblatt et al. 1997; Nuechterlein and Dawson 1984; Mirsky
and Duncan 1986; Mirsky et al. 1992; Morice and Delahunty 1996; Weintraub
1987). One categorization of attentional processes separates them into four
areas: encoding, focus and execution, sustained attention, and cognitive flexibility (i.e., the ability to shift attention) (Mirsky et al. 1995).

Focus and Execution
The ability to focus on stimuli and respond appropriately is assessed with
tasks such as Digit-Symbol Substitution from the WAIS-R, the Stroop WordColor Interference Test (Stroop 1935), the Talland Letter Cancellation Test
(Lezak 1976), and the Trail Making Test (Reitan 1985). Both schizophrenic
patients and their relatives with psychiatric diagnoses perform more poorly
than control participants from the community on these tasks (Mirsky et al.
1995). Digit-symbol tasks, which require the substitution of abstract symbols
for numbers, are associated with emotion recognition (Bryson et al. 1997).
Poor differentiation between colors and words in the Stroop task has been
associated with communication deviance (i.e., oddly worded, unclear, and
fragmented speech) (Velligan et al. 1997), selective-attention deficits, and poor
reality monitoring (Brebion et al. 1996).

Sustained Attention
The continuous performance task (CPT), in which patients are asked to identify a target stimulus from a series of presented stimuli, measures sustained
attention (Mirsky et al. 1995) and is associated with motor speed and variability
of response latencies (van den Bosch et al. 1996). In schizophrenic patients,
poorer CPT performance is also associated with negative symptoms and
formal thought disorder (Nuechterlein et al. 1986). Also known as vigilance
or directed attention, sustained attention is consistently associated with social
problem-solving skills and with social skills acquisition among schizophrenic
patients (Bowen et al. 1994; Corrigan et al. 1994; Kern et al. 1992; Penn et
al. 1993, 1995), as well as with better medication management (Corrigan et
al. 1994). Schizophrenic patients who can distinguish signal from background
on the CPT also show better affect recognition, because they are more able
to discriminate facial expression and tone of voice from spoken words (Bryson
et al. 1997). Presumably, signal detection—specifically, discrimination of
nonverbal and paralinguistic cues—underlies more complex social cognition.
Although, historically, affective and social deficits in schizophrenia have been
conceptualized as separate domains, the two are inextricably linked (Dworkin
1992), as both require the ability to assess voice and tone accurately during
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spoken communication (paralinguistic features), to perceive nonverbal cues
correctly, and to discriminate emotions based on the verbal content of speech.
Affect recognition is also associated with scores on the Wisconsin Card Sorting
Test (WCST; Heaton 1981), the Wechsler Memory Scale figural memory
subscale, and recognition of true positives on the Hopkins Verbal Learning
Test (Brandt 1991) (Bryson et al. 1997). These data suggest that affect recognition is related not only to sustained attention but also to cognitive flexibility,
visual memory, and contextual processing.

Cognitive Flexibility
Cognitive flexibility is most often measured by performance on the WCST.
Compared with nonpsychiatric control subjects, schizophrenic patients show
significantly more perseverative errors on the WCST, indicating impairments
in cognitive flexibility and planning (Morice 1990; Morice and Delahunty
1996). These impairments, although not related to WAIS-R IQ data (Morice
and Delahunty 1996) or social problem solving (Green 1996), are associated
with poorer community functioning (Green 1996).

Executive Function
Executive function deficits are associated with poorer social adjustment (Jaeger
and Douglas 1992). On the Tower of London task (Shallice 1982), schizophrenic patients require more moves to complete an arrangement, and solve
significantly fewer rearrangements in the predetermined number of moves,
than do nonpsychiatric control subjects (Morris et al. 1995). Inaccurate planning, which does not vary by symptomatology, appears to be the cause of this
poorer performance (Morris et al. 1995). Deficits in executive function seem
to interfere with the ability to plan effectively for social behavior, thus compromising social functioning. Furthermore, schizophrenic patients show a disproportionate decline in performance as tasks become longer and more complex
(Morice and Delahunty 1996), which suggests that extended and multifaceted
interpersonal interactions may be particularly taxing for them.

Abstraction and Conceptual Organization
Persons with schizophrenia also have specific difficulties with abstract features
of social situations, such as understanding the goals of specific behaviors,
particularly when presented with an unfamiliar situation (Corrigan and Green
1993; Corrigan et al. 1996). Such difficulties in abstraction may lead to
misreading of social contexts and the motivations of others. Conceptual disor-

48

Negative Symptom and Cognitive Deficit Treatment Response

ganization, which can result from more general problems with abstraction,
can impair the ability to learn and is related to work performance in schizophrenic patients (Hoffman and Kupper 1997).

Differences in Social Functioning Across
Demographic and Subdiagnostic Groups
Age at Onset
In studies conducted in the 1970s, younger schizophrenic patients showed
better social adjustment than older patients (Bland et al. 1976, 1978). This
finding seems counterintuitive, given that earlier age at onset is generally more
prevalent among males and is associated with more severe schizophrenia.
Given that social skills are higher among female patients, one might expect
younger groups to contain more severe, chronic cases and a higher proportion
of males, both of which would be associated with poorer social functioning.
The finding of better social adjustment among younger patients may therefore
reflect biological and social processes by which social deficits increase over
time, although such declines in function have not been the norm. It is more
likely that this finding represents a cohort effect. In recent years, younger
patients have generally received more effective medication earlier in treatment,
which can arrest deteriorative processes associated with untreated or poorly
treated schizophrenia. In more recent studies, older schizophrenic patients
show better social skills than in older studies (Mueser et al. 1990c), a finding
consistent with a longitudinal trend for earlier, more effective treatment of
schizophrenia.

Gender
Schizophrenic patients’ sex differences in social functioning may be associated
with sex differences in neuropsychological functioning. When compared,
respectively, with controls of their own sex, male schizophrenic patients
showed impairments across all neuropsychological functions, whereas female
patients showed deficits only in the areas of attention, executive functions,
visual memory, and motor functions (Goldstein et al. 1998). Schizophrenic
patients differ by sex in the areas of social competence (Mueser et al. 1990b;
Perry et al. 1995), social adjustment (Smith et al. 1997), and social functioning
(Fennig et al. 1995), with women showing fewer impairments in these areas
than men. In the area of social skills, however, there is an interaction between
gender and participation in social skills training, with increasing levels of partic-
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ipation in skills training leading to much greater improvement in males than
in females (Smith et al. 1997). Nevertheless, female patients receiving social
skills training show lower negative symptom totals at discharge—specifically,
in the symptoms of alogia, avolition, and flat affect (Smith et al. 1997). These
benefits are similar to those experienced by Mrs. E (described at the beginning
of this chapter), whose participation in social skills training resulted in
improved relationships with her husband and children and a concomitant
reduction in apathy and social anhedonia.
This sex difference in social skills training outcomes must be interpreted
in light of two possible confounds, however. First, because schizophrenia onset occurs earlier in males than it does in females, the development of adult
social skills may be more disrupted for men than for women. Therefore,
men’s baseline social functioning may be more impaired than women’s, and
this factor may account, in part, for male patients’ disproportionate improvement with social skills training. Second, gender differences in social functioning are not specific to schizophrenia: such differences have also been found
in the general population. For example, there is evidence of an imprinted, Xlinked genetic locus related to social cognition and behavior, wherein women
receive one active and one inactive allele, and men, only one, inactive allele.
The effect of this differential distribution is to render women more naturally
adept in certain areas of social functioning (Skuse et al. 1997; McGuffin and
Scourfield 1997).
Although there is evidence for gender differences in social functioning
among schizophrenic patients, the relative influence of sex on outcome may
vary. For example, in a recent international study, the differential effects of
gender on outcome were not as great as the effects of research center (or nation/society), marital status, and premorbid personality traits (Jablensky and
Cole 1997). The effects on outcome of family history of psychiatric disorder
appeared to be comparable to those of gender but remained nonsignificant
because of greater variability (Jablensky and Cole 1997).

Marital Status
Epidemiological studies have consistently found higher rates of never
marrying among schizophrenic patients than among any other Axis I diagnostic group (Odegaard 1946) except that of substance abuse (Robins et al.
1991), which contains an overrepresentation of young adults who have not
passed the age of greatest “risk” for marriage. This lower rate of marriage
among schizophrenic patients has often been attributed to the fact that the
onset age of schizophrenia precedes the usual ages of marriage in the general
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population. Indeed, compared with never-married patients, ever-married
patients are generally older at illness onset and less severely ill. Although
marital status may be a social outcome of age at onset and illness severity, it
may also contribute to other social outcomes, given that marriage may provide
both a source of social support and access to a wider social network.

Age at Onset, Gender, and Marital Status
Evidence suggests that whereas age at onset of schizophrenia is unrelated to
marriage in men, women with a late onset of schizophrenia are significantly
more likely to marry than their early-onset counterparts (Lewine et al. 1997).
This finding probably reflects more than a simple sex difference in the relationship between age at onset and marriage. It should be interpreted with
caution in light of the gender differences in complexity of developmental
processes (which may interfere with marriage prior to illness onset), expectations for courtship, and ages of marriage in the general population.
In an Indian sample of married schizophrenic patients living with their
spouses, women showed greater disability than men, a difference attributed
to conditions of Indian society (Shankar et al. 1995) but also attributable to
age-at-onset differences. Women generally experience illness onset at a later
age than do men and are more likely to marry, regardless of their ultimate
level of impairment. Married women with schizophrenia thus may not differ
significantly from nonmarried women with schizophrenia in terms of illness
severity. Male schizophrenia patients who are married, however, may be less
impaired than those who are nonmarried, given that their symptoms neither
occurred early enough in life nor were severe enough to interfere with the formation of a marital relationship. Data from the World Health Organization
suggest that determinants of marriage among schizophrenic patients differ by
gender across multiple societies, with age at onset and good premorbid adjustment best predicting marriage for men, and age at onset and supportive
social environment best predicting it for women (Jablensky and Cole 1997).
Indeed, both raw and adjusted differences in mean age at onset between nonmarried and married individuals were larger for men than for women across
most cultures, as well as in the total sample (Jablensky and Cole 1997).

Therapeutic Interventions
Just as social functioning in schizophrenia may be addressed at multiple levels
of individual and collective behaviors, interventions to improve social func-
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tioning have been attempted at many levels. Some interventions involve remediation of very specific neurocognitive deficits, such as attention problems.
Others focus on social skills training to improve interpersonal functioning.
Family therapy aims at reducing tension in the family environment and
empowering family members to cope with the illness. Social network interventions generally seek to broaden and increase the efficacy of the patient’s
social network, and supported employment programs try to help patients
acquire competitive jobs and function better in work settings, thereby
promoting their integration into the larger community.

Cognitive Remediation Interventions
Interventions aimed at specific neurocognitive deficits, whether used alone or
in combination with other interventions, have been demonstrated to improve
patients’ social performance in controlled studies. Attention-focused social
training has enhanced conversation skills (Massell et al. 1991), and vigilance
and memory training have improved perception of social cues (Corrigan et
al. 1995). Other therapies designed to enhance cognitive functioning, such as
scaffolding instruction designed to boost performance on the WCST (Young
and Freyslinger 1995), may also improve both cognitive flexibility and social
interactions that require maintaining and shifting set, such as following a
conversation. However, the more generalized effects of cognitive remediation
on social functioning have not been established.

Family Interventions
Family interventions for schizophrenia have focused on reducing tension in
the family, educating family members about schizophrenia, and empowering
the family to cope better with the effects of the illness. Family intervention
programs following this model and providing at least 9 months of treatment
have significantly reduced rates either of relapse or of rehospitalization over
18–24 months (Baucom et al. 1998). Controlled studies comparing multiplefamily versus single-family treatments have reported similar reductions in
relapse and rehospitalization (Baucom et al. 1998).

Social Skills Interventions
The concept of social skills has evolved in recent years to identify the determinants of adequate social role functioning. Social skills can be defined as
those specific abilities that enable individuals to achieve instrumental (e.g.,
purchasing an item at a store) and affiliative (e.g., making friends) goals in an
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interpersonal context (Liberman et al. 1989). Whereas social skills refers to the
specific abilities necessary to achieve these goals, social competence refers to the
actual attainment of these goals or the ability to meet societally defined role
expectations (Mueser et al. 1990c).
Social skills are divided into three broad types: social perception skills,
cognitive skills, and behavioral skills (Wallace et al. 1980). This tripartite
conceptualization is based on the assumption that effective social behavior
requires individuals to perceive relevant situational parameters (e.g., recognition of the other person’s emotion), formulate goals and select strategies for
attaining those goals, and enact these strategic plans through appropriate use
of paralinguistic, nonverbal, and verbal skills.
The hypothesis that social skills contribute to social functioning has been
supported by several studies. Bellack et al. (1990a) showed that role-play assessments of social skill among schizophrenic patients were related to independent measures of social functioning in the community. In a study of
inpatients with chronic schizophrenia, Penn and colleagues (1995) reported
that social skills, as rated with an unstructured conversation probe, were significantly correlated with independent ratings of ward behavior. Finally, in a
study of patients with schizophrenia, Appelo and colleagues (1992) found
that specific social behavior, as assessed by simulated social interactions, was
significantly correlated with staff’s independent global ratings of social competence based on observations of ward behavior.
Research demonstrating that social skills performance tends to be related
to other correlates of social functioning provides further evidence for the validity of the social skills construct. Specifically, social skills impairments tend
to be more pronounced in individuals with schizophrenia than in individuals
with affective disorders or with no psychiatric disorder (Bellack et al. 1990b,
1992; Mueser et al. 1991a, 1995). Social skills deficits are also more prevalent
among males (Bellack et al. 1992; Mueser et al. 1990b, 1995), among patients
with more prominent negative symptoms (Appelo et al. 1992; Jackson et al.
1989; Lysaker et al. 1995b; Mueser et al. 1991c), and among those with more
severe cognitive deficits (Bellack et al. 1994; Mueser et al. 1991b; Penn et al.
1995).
Controlled studies of social skills interventions for patients with schizophrenia have shown that these interventions are more effective than control
treatments in reducing symptoms and improving social adjustment, although
not in reducing relapse rates (see Penn and Mueser 1996 for a review). In general, social skills training has been more effective when provided over a longer period (at least 1 year), and it is associated with greater improvements in
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specific social behaviors than in either symptoms or community functioning.
There is evidence, however, that social skills training is more effective than
milieu therapy in reducing negative symptoms at 6 months (Dobson et al.
1995) and that patients with an earlier age at onset experience greater improvements in social skills than do those with a later illness onset (Marder et
al. 1996).

Recommendations for Assessment of
Improvements in Social Functioning
As we have reviewed in this chapter, social functioning may be influenced by
a variety of illness-related and independent environmental factors. To improve
the social adjustment of persons with schizophrenia, valid and reliable
measures of social functioning are necessary. In recent years there has been a
proliferation of instruments designed to evaluate social functioning in schizophrenia and other severe mental illnesses. A comprehensive review of these
instruments is provided by Scott and Lehman (1998).
These instruments vary in format, ranging from interview-based measures and rating scales to self-report instruments and role-play tests of social
and problem-solving skill. Interview measures of social functioning, especially when they also tap the perceptions of caregivers such as family members,
tend to provide the highest level of specificity in terms of patient social behavior and deficits, and therefore are quite useful in treatment planning and outcome evaluation. The primary limitation of these instruments is that they are
time-consuming to administer, usually requiring at least 1 hour of direct interviewing with the client and often more. Examples of interview-based instruments are the Social Adjustment Scale II (Schooler et al. 1978), the Social
Dysfunction Index (Munroe-Blum et al. 1996), and the Cardinal Needs Survey (Marshall et al. 1995).
Rating scales are designed to be completed by a provider or family member who is familiar with the patient. Measures vary in length and specificity,
ranging from relatively brief assessments requiring global ratings (e.g., the
Multnomah Community Ability Scale [Barker et al. 1994a, 1994b]) to more
comprehensive scales (e.g., the Social Behavior Schedule [Wykes and Sturt
1986], the Social-Adaptive Functioning Evaluation [P. D. Harvey et al.
1997]). Although less time-consuming than interview-based assessments, rating scales usually provide less specificity as well, and they may be less sensitive to the effects of treatment.
The utility of self-report instruments in persons with schizophrenia re-
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mains unclear, at least in part because of the neuropsychological deficits so
common in the disorder (Scott and Lehman 1998). Role-play assessments of
social and problem-solving skills (see Bellack et al. 1997) provide critical information for the identification and remediation of specific skills deficits, but
they do not measure social functioning (i.e., role functioning) per se. Overall,
the optimal approach to the measurement of social functioning includes both
interview-based and provider-based assessments. To the extent that skillstraining approaches are used to improve social functioning, role-play measures are helpful and provide a high level of behavioral specificity; such measures can therefore be employed to evaluate a program’s success in improving
targeted social skills.
We conclude with specific recommendations for assessing improvements
in social functioning over the course of schizophrenia.
1. Identify areas of role functioning in which the patient has failed to live
up to others’ or his/her own expectations. Impairments in self-care skills
and in fulfillment of social roles (e.g., student, parent, worker) are common problem areas. In which areas of role functioning is the patient motivated to improve? Evaluate changes in the quality and enjoyment of
interpersonal relationships and leisure and recreational time. Although
social roles and leisure activities represent different areas of functioning,
they are strongly interrelated, and deficits in one area are often associated with deficits in the other. When evaluating improvements in interpersonal relationships, attend both to patients’ perceptions of the quality
of these relationships and to their satisfaction with them, as well as to
undesired social isolation. To determine whether improvements have
occurred in leisure and recreational activities, explore the activities formerly engaged in but subsequently discontinued by the patient, as well
as any new areas he or she has identified.
2. Determine whether the supportiveness or affective tone of family members in close contact with the patient has changed. High levels of criticism, emotional overinvolvement (e.g., intrusiveness, lack of objectivity,
extreme self-sacrificing behavior), and hostility are especially pernicious,
although warmth and appreciation of the patient may mitigate some of
the negative effects of these other emotions. Observe behaviors in meetings with individual family members and the family as a whole to evaluate whether improvements have occurred in domains such as
supportiveness or negativity.
3. Assess whether the patient’s other social networks have expanded or become more supportive. Some patients have small and highly intercon-
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nected networks, whereas others have larger, less dense networks.
Evaluate changes in both the size of the network and the extent of reciprocity. Patients with high levels of dependency tend to have social networks in which they receive numerous contacts and benefits but provide
few benefits to others, creating strained relationships. Increasing the reciprocity of relationships increases satisfaction with social contacts on the
part of both patients and others.
4. Assess changes in the severity of negative symptoms, positive symptoms, and cognitive deficits and the contributions of these changes to social functioning. Although symptoms and cognitive deficits are only
moderately correlated with social functioning, interventions that target
specific coping skills or compensatory strategies can decrease the untoward effects of symptoms and cognitive deficits on social functioning.
For example, problems with focused attention can interfere with performance in the workplace. Patients who have been taught to take regular
breaks on the job may demonstrate improved work performance. Similarly, patients who learn strategies for managing persistent positive
symptoms, such as interacting with others, listening to music on headphones, or humming when auditory hallucinations become severe, may
show improvement in their social functioning. To evaluate such changes, clinicians should focus on assessing both the presence of new coping
or compensatory skills and their associated impact on social functioning.
5. Evaluate changes in specific social skills deficits. Poor performance in areas such as eye contact, facial expressiveness, vocal tone, and appropriateness of verbal content can contribute to problems in social
relationships. To determine whether social skills have improved, assessments should focus on specific skills in specific situations and should
take into account the goals of both the patient and significant others, the
extent of the patient’s cognitive deficits, the mores of the cultural group
to which the patient belongs, medication side effects, and the social environment in which the patient resides. When blunted affect is a prominent symptom and nonverbal expressions are thereby muted, clinicians
should evaluate whether the patient has learned to express feelings verbally so as to avoid the common social misunderstanding that patients
with diminished expressiveness experience few emotions.

Conclusions
Social deficits that accompany schizophrenia are related to severity of illness
as well as to specific symptoms and neurocognitive deficits. Interventions that
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specifically address social skills, as well as those that address underlying
neurocognitive and symptom-related impairments and those that address work
and community integration, can improve social functioning in ways that
enhance quality of life for schizophrenic patients and their families.
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Evaluation of Negative
Symptoms in Short-Term
Pharmacological Trials
Jean-Pierre Lindenmayer, M.D.

T

here has been renewed recognition of and emphasis
on the central position of negative symptoms in schizophrenia. Although this
separate psychopathological domain was long ago recognized by Kraepelin
(1919/1971), who described the symptoms as “the weakening of these emotional activities which permanently form the mainspring of volition,” negative symptoms have been rediscovered in the last 10 years as a result of
biological research for more homogeneous subgroups of schizophrenic patients and the development of newer pharmacological compounds with possible effects on negative symptoms. The pathophysiological and etiological
mechanisms underlying negative symptoms are most likely different from
those underlying positive symptoms. Beyond their importance as representing an identifiable symptom group (or syndrome) within the heterogeneity of
schizophrenic symptoms, negative symptoms may also have a more specific
association with cognitive deficits, abnormal involuntary movements, and
poor social functioning. Hence, the ability to reliably recognize these symptoms and to assess their extent and response to treatment interventions is
equally important for clinicians and researchers.
As pharmacotherapy of schizophrenia has evolved and new compounds
have been developed, the amelioration of negative symptoms has become
one of the new frontiers of schizophrenia. Novel antipsychotic agents such as
risperidone (Marder and Meibach 1994), olanzapine (Tollefson et al. 1996),
sertindole (Zimbroff et al. 1997), and quetiapine (Rak and Arvanitis 1997)
have been reported to have various amounts of superior efficacy on negative
symptoms in comparison with placebo or conventional neuroleptics (usually
haloperidol). All of these reports have been based on results from short-term
69
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multicenter clinical trials conducted in a variety of schizophrenic patient
groups. In this chapter, I will review the evaluation of negative symptoms in
such trials and the assessment procedures employed, which are usually based
on symptom rating scales specifically developed to enable the researcher to
measure negative symptoms and their response to treatment.

Measurement of Negative Symptoms
Although there is overall agreement on the existence of a semi-independent
negative symptom domain (or negative syndrome) within the schizophrenic
psychopathological presentation, there is little agreement about which symptoms are distinctively negative. In a review of methods for measuring negative symptoms, Fenton and McGlashan (1992) compared seven rating scales
with regard to the types of symptoms included. In descending order of frequency, the following symptoms appeared in the seven scales: 1) affective flattening, 2) unchanging expression, 3) affective nonresponsivity, 4) lack of
vocal inflection, 5) poverty of speech, 6) poverty of content of speech,
7) anhedonia/asociality, 8) emotional withdrawal, 9) psychomotor retardation, and 10) lack of sense of purpose. Each of these 10 symptoms was included in at least two of the seven rating scales, reflecting a moderate degree of
agreement among the scales.
There is also disagreement on how best to measure the intensity of each
symptom. General requirements for the reliable measurement of negative
symptoms are as follows.
The content of a scale—that is, the item selection—is of crucial importance. A key principle for establishing good content validity is adequate representation of each facet of the construct (Nunnally 1978). Thus, if a scale sets
out to assess negative symptoms, it must sample manifestations from different functional spheres that are presumed to be involved in the negative symptom construct. The choice of negative items should reflect the underlying
construct of primary negative features—that is, the inclusion of secondary manifestations of negative symptoms should be avoided. For example, poor attention is usually a correlate of positive symptoms and should not be included
as a negative symptom. Other frequent confounds, such as depression, extrapyramidal side effects (EPS), and psychosis, must also be separated from
negative symptoms (Carpenter et al. 1988). In addition, it is crucial that a
measure of overall psychopathology be included in the scale, because negative symptoms covary strongly with global severity of illness (Kay et al.
1986). Furthermore, the intensity range of each item should cover a suffi-
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cient number of severity degrees to permit maximal sensitivity.
A second principle of content validity is the inclusion of a relatively large
number of items, since this helps to cancel out random error variance, thereby improving reliability. It is also desirable that the major subscales, both positive and negative, contain similar numbers of items, so that their potential
reliabilities are comparable. Symptom definitions need to be operationalized
and should include detailed criteria for levels of symptom severity. The specific basis for rating (e.g., patient interview vs. staff) and the duration of time
over which symptoms are to be assessed must be defined. The validity of the
assessment can be compromised if raters use different sources of information
about the patient. After the scale is constructed, studies should ascertain its
psychometric properties in terms of interrater reliability, test–retest reliability,
internal consistency, and content and construct validity. It should be noted
that few of the scales listed below fulfill these requirements.
1. Scale for the Assessment of Negative Symptoms (SANS; Andreasen 1982;
Andreasen and Olsen 1982): Andreasen pioneered the measurement of
well-defined symptoms as captured in five global domains: affective flattening, alogia, avolition/apathy, anhedonia/asociality, and attentional
impairment. Each of these global areas is rated further on specific signs
on a scale of 1 (not at all) to 5 (severe). A major problem with the SANS
is the admittance of attentional impairment as a negative symptom. This
symptom correlates highly with positive symptoms (Bilder et al. 1985;
Kay et al. 1986) and therefore should probably not have been included.
2. Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987): The
PANSS is a 30-item, seven-point rating system that was specifically developed to measure positive, negative and other symptom dimensions in
schizophrenia (Kay et al. 1987). The PAN SS items were selected
according to Crow’s positive–negative concept (Crow 1980). After a
structured clinical interview (SCI-PANSS), a positive and a negative
subscale are each assessed as the sum of 7 items, each rated on a severity
scale ranging from 1 (“absent”) to 7 (“extreme psychopathology”). The
7 negative items comprise the negative subscale: Blunted Affect,
Emotional Withdrawal, Poor Rapport, Passive/Apathetic Social Withdrawal, Difficulty in Abstract Thinking, Lack of Spontaneity and Flow
of Conversation, and Stereotyped Thinking. The sum of another
16 items that cannot definitively be classified as positive or negative
serves as a subscale of general psychopathology. Each item is fully operationalized, and the degrees of severity (1–7) are specifically anchored
with a clinical descriptor for each item. The PANSS has shown good
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psychometric properties (Lindenmayer 1997) and sensitivity to change.
It is particularly useful in tracking negative symptoms over time in
response to pharmacological interventions.
Krawiecka-Manchester Scale (Krawiecka et al. 1977): Only eight items
are included in this scale, which was specifically designed not to measure
the negative symptom construct but rather to serve as a screening instrument for large psychotic populations. Of these eight items, only four
measure negative symptoms: poverty of speech, flat affect, incongruous
affect, and psychomotor retardation. The item composition of the Krawiecka-Manchester Scale was modified by Johnstone et al. (1978) and Crow
(1985), who removed “incongruous affect” and “psychomotor retardation,” leaving only two negative symptoms—poverty of speech and flat
affect. These changes reduced the scale’s relevancy for negative symptoms.
Scale for Emotional Blunting (Abrams and Taylor 1978): This rating
scale has an adequate sampling of 12 negative symptoms reflecting the
underlying construct. However, the items are not operationalized, and
the scoring range is only 0–2, thus limiting the scale’s sensitivity to change.
Negative Symptom Rating Scale (NSRS; Iager et al. 1985): The NSRS
includes 10 negative symptoms scored on an adequate range of 0–6;
however, 3 of these symptoms (memory, attention, and judgment/decision) cannot be clearly related to either a negative or a positive construct.
Although items are well operationalized and levels of severity are
anchored, the scale includes no comparative assessment of general
psychopathology and positive features.
Negative Symptom Scale (Lewine et al. 1983): The 10 items chosen for
this scale have been excerpted from the Schedule for Affective Disorders
and Schizophrenia—Change Version (SADS-C; Endicott and Spitzer
1978) and cover some aspects of that scale’s four-negative-symptom
construct. However, a number of the items, such as fatigue, depressed
appearance, loose associations, and incoherence, either are not separable
from positive symptoms or relate to neither the positive nor the negative
symptom construct.
Schedule for the Deficit Syndrome (SDS; Kirkpatrick et al. 1989): The
criteria for the deficit syndrome require the enduring presence of at least
two of a total of six negative symptoms that are considered primary
manifestations of the illness (Kirkpatrick et al. 1992). The negative symptoms must have persisted for a minimum of 12 months. Clearly, this scale
is designed not for measuring the quantity and change of negative symp-
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toms, but rather for classifying patients into deficit/nondeficit categories.
Assignment of patients to the deficit group identifies them as having a
fixed trait of “deficit” which, by definition, is not sensitive to treatment
or course evolution. Thus, use of the SDS is appropriate only for ensuring
a certain homogeneity within a subgroup of schizophrenic patients in
studies examining specific underlying pathophysiological or neurostructural mechanisms of the negative syndrome.
Despite their inclusion of different negative items, all seven negative
symptom scales were found to be highly correlated as dimensional systems
when used by Fenton and McGlashan (1992) in the assessment of
187 schizophrenia patients, a result that supports the notion of the negative
syndrome construct.
A major theoretical problem that is only partially resolved in most of
these rating scales is the distinction between primary and secondary negative
symptoms. Carpenter and Buchanan (1989) have highlighted the need to differentiate between primary, “enduring” negative symptoms and secondary
negative symptoms due to medication effects, depression, anxiety, or environmental deprivation, as assessed with their instrument, the SDS. In addition,
patients who are classified as having the deficit syndrome must have had their
negative symptoms for at least 1 year. Consequently, Carpenter asserts that
“substantiating claims for [efficacious pharmacotherapy of primary negative
symptoms] requires distinguishing primary from secondary negative symptoms and showing that any such drug effect is independent of antipsychotic
action” (Carpenter 1992, p. 237). The requirement that negative symptoms
persist for a year renders these symptoms virtually immutable and pharmacologically resistant to treatment. Treatments to be tested with this paradigm
are almost a priori destined to fail. Carpenter’s deficit concept is, therefore,
an unsuitable model on which to base measurements of the efficacy of different treatments for negative symptoms.
On the other hand, as stated above, a number of these scales (e.g., the
PANSS, the SANS) have taken pains to include as negative items only negative symptoms that are primary in nature. Specifically, factor analytic studies
have supported the independence of negative symptoms from depression and
positive symptoms as measured by the PANSS (Lindenmayer and Kay 1989).
Furthermore, statistical procedures can be used, as described in the following
section, to examine the relationship of negative symptom change to other
possible etiological sources (e.g., EPS change).
For the clinician, the effect of a particular new treatment on the combination of primary and secondary negative symptoms may be more important
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than the treatment’s differential effect on primary versus secondary symptoms. For those “who wish to relieve the group of negative symptoms…sorting out primary versus secondary issues may be less important than
providing assistance in the recovery of normal function” (Meltzer et al. 1991).

Strategies for the Assessment of Change in
Negative Symptoms
Establishing Specific Criteria for Patient Inclusion and
Study Duration
An important strategy for the assessment of negative symptom change is the
selection of patients who present with high negative symptom and low positive symptom scores at baseline. Meltzer et al. (1991) reported on
20 neuroleptic-resistant patients with high negative and low positive symptoms and 16 patients with high negative and high positive symptoms treated
for 6 months with clozapine. The median improvement in negative symptoms in these patients was 40% after adjustment for changes in ratings of EPS
and depression. Two good design features were combined in this study. The
first of these features—selection of a patient sample with high negative and
low positive symptoms that did not change during the trial—eliminated the
possibility of a direct effect of positive symptom change on negative symptom
change. The second feature—the extended length of time used to observe
change in negative symptoms—allowed a more accurate assessment of treatment effects on primary negative symptoms. This second feature relates to
the time frame necessary for change in primary negative symptoms. It is
probable that the underlying pathophysiological mechanisms of primary negative symptoms need an extended time frame to respond to pharmacological
intervention. Therefore, short-term pharmacological studies more likely will
measure treatment effects on the combination of positive and negative symptoms, whereas longer-lasting studies (6–12 months) will measure predominantly primary negative symptoms.

Demonstrating Negative Symptom Effects in the
Absence of Positive Symptom Effects
The specific pharmacotherapeutic response of negative symptoms can also be
demonstrated when the particular compound under study has no effect on
positive symptoms. One such study was conducted by Heresco-Levy et al.
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(1996), who examined the effect on both negative and positive symptoms of
adding glycine to a stable antipsychotic regimen. Eleven treatment-resistant
patients with chronic schizophrenia completed this double-blind, placebocontrolled, 6-week crossover trial of adjuvant glycine therapy. All patients
showed stable pretreatment baselines without change in PANSS scores during the 2 weeks prior to randomization. Patients receiving glycine addition
showed a significant decrease in PANSS negative symptoms (37.0 to 24.4; F =
42.5; P < .0001). Positive symptoms did not change significantly (24.6 to
21.0) over this 6-week trial. No change in EPS was observed. The effect of
glycine on negative symptoms remained significant after correcting for the effects of changes in cognitive symptoms or depression (F = 6.8; P < .032),
pointing to a marked decrease in primary negative symptoms without change
in psychosis or extrapyramidal symptoms.
Although the use of study designs that specifically select patients with
high scores on negative symptoms or that examine compounds with exclusive anti–negative symptom action are needed, new antipsychotic compounds may have simultaneous antipsychotic and antinegative effects. These
compounds are most often tested initially in patients with acute exacerbations
of psychosis—a population in which the differential diagnosis of negative
symptoms is notoriously difficult. In the following section, I review a number
of statistical procedures that have been used to tease out negative symptom
change from other possible mediating change processes in these trials.

Using Statistical Correction
Among the various statistical strategies for assessing negative symptom
change, three have been most frequently used to elucidate the relationship of
negative symptom change with other possible mediating processes.

Correlational Analysis
This procedure was used by Miller et al. (1994) in a study examining the response of negative symptoms to clozapine. In this 6-week uncontrolled trial
with 29 treatment-resistant patients, improvements in negative, psychotic,
and disorganization factors, as measured by the Scale for the Assessment of
Positive Symptoms (SAPS; Andreasen 1984) and the SANS, were found. A
significant improvement was also reported for EPS. Although these change
scores were all correlated with negative symptom change, only the correlation of negative-factor change with disorganization-factor change was statistically significant (r = .52, P < .01). These results point to the relative
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independence of negative symptom change from positive symptom change
but also to some relationship between improvement in negative symptoms
and improvement in disorganization symptoms. While this relationship does
not imply causality, it nonetheless brings up two questions: 1) Did negative
symptoms improve parallel to and independent from disorganization symptoms? and 2) Did improvement in disorganization symptoms (e.g., formal
thought disorder or poverty of content of speech) mediate the improvement
in negative symptoms? Given the simultaneous presence of negative and disorganization symptoms in these patients, these questions cannot be fully answered with the present design. Correlational analysis thus provides limited
further insights on the nature of negative symptom change.

Multiple Regression Analysis
To determine whether other secondary causes are contributing to the improvement in negative symptoms, these secondary factors can be entered into
stepwise multiple regression models. Models can examine whether baseline
negative symptom ratings or changes in psychotic symptoms or EPS can predict the final negative symptom ratings. In the study by Miller et al. (1994),
the baseline negative symptom score was the only significant predictor of the
negative symptom rating at endpoint (F = 10.2; P = .004) after other possible
confounding factors—such as change in psychotic symptoms or in EPS—were
accounted for.

Analysis of Covariance
Analysis of covariance can be used to compare improvements in negative
symptoms in different treatment groups of a pharmacological trial while controlling for the effects of possible confounds, such as change in positive symptoms or in EPS. An analysis of this type of was conducted with the PANSS
and the Extrapyramidal Symptom Rating Scale (ESRS; Chouinard et al.
1980) data in the North American risperidone study (Chouinard et al. 1993;
Marder and Meibach 1994). In that study, a total of 523 patients with DSMIII-R (American Psychiatric Association 1987) diagnoses of schizophrenia
were randomized to 1) one of four different dosages of risperidone (2, 6, 10,
or 16 mg/day), 2) haloperidol at 20 mg/day, or 3) placebo. Patients were treated for 8 weeks, and outcomes were assessed with the PANSS. Statistically significant differences relative to placebo were seen in positive symptoms in
response to the 6-mg, 10-mg, and 16-mg daily dosages of risperidone and in
response to the 20-mg daily dose of haloperidol. PANSS negative symptom
scores were significantly reduced compared with placebo in patients receiving

Evaluation of Negative Symptoms in Short-Term Pharmacological Trials

77

the 6 mg and 16 mg risperidone doses, whereas EPS were higher in patients
treated with 16 mg of risperidone or 20 mg of haloperidol. The level of EPS
in patients receiving 6 mg/day of risperidone was no higher than that in the
placebo group. The question that arose was whether the improvement in negative symptoms seen in patients receiving 6 mg/day of risperidone was mediated by risperidone’s low level of EPS. To address this question, our group
(J. P. Lindenmayer and S. R. Kay, unpublished) conducted an analysis of covariance on the endpoint PANSS negative symptom change with change in
ESRS total symptom change as covariate. The results indicated that the
change in negative symptoms in patients treated with 6 mg (P < .0001),
10 mg (P < .03), and 16 mg (P < .001) of risperidone remained significant
compared with placebo treatment, while the 2-mg risperidone group and the
haloperidol group showed no difference from placebo-treated patients. This
finding is even further strengthened by the observation that patients receiving
16 mg/day of risperidone showed improvement in negative symptoms despite
having the highest level of EPS of any of the risperidone groups. These results support the ability of the PANSS to differentiate between negative symptoms and EPS in acute schizophrenic patients treated with pharmacological
agents.

Path Analysis
Möller et al. (1995) have proposed the use of path analysis to differentiate between indirect and direct effects. This technique allows a drug’s direct effects
on certain symptoms to be assessed by separating those effects from the
drug’s indirect effects on other symptoms. Path analysis has been applied in
trials with atypical antipsychotics to examine the effect of these agents on negative symptoms while correcting for confounding effects from baseline negative symptoms, positive symptoms, depression, and EPS. In two such trials
(R. Tandon, C. Silber, and R. Mack, presentation at the 10th Congress of the
European College of Neuropsychopharmacology, Vienna, Austria, 13–
17 September 1997), 497 and 462 schizophrenic patients were randomized in
two different studies examining the efficacy of sertindole (M93-113 and M93O98) to 12, 20, or 24 mg of sertindole and compared with 4, 8, and 16 mg of
haloperidol. The path analysis revealed that sertindole’s direct effect on
PANSS negative symptoms was significantly greater than that of haloperidol.
Thus, the use of this technique allowed investigators to separate sertindole’s
direct effects on negative symptoms from its indirect effects on those symptoms via reduction in EPS (since sertindole has a lower propensity to cause
EPS than does haloperidol).
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Factor Analysis
Another useful strategy for examining change in negative symptoms is factor
analysis, an approach that uses rating scales measuring a wide spectrum of
psychopathology to identify semi-independent but coexisting domains of psychopathology. Lindenmayer (1993) conducted a principal components analysis in 517 DSM-III-R-diagnosed schizophrenia inpatients who were part of
the North American risperidone study. Factor analysis of the patients’ baseline PANSS scores yielded five symptom domains explaining 56.2% of the
variance: negative, positive, cognitive, excitement, and depression/anxiety.
Examination of the correlations among these items revealed that whereas the
negative and depression/anxiety items were independent, the negative and
cognitive items were significantly correlated at .3 (P < .03).

Clinical Implications
The issues involved in the assessment of negative symptoms are different for
clinicians than for researchers. Historically, the positive symptoms of schizophrenia—delusions, hallucinations, and disorganized behavior—were emphasized. Patients with predominantly negative symptoms were less likely to be
brought to the attention of a treating clinician, perhaps because such patients
were not seen as presenting management problems. The first challenge for clinicians is to learn to recognize negative symptoms in their patients. Clinicians
must therefore elevate their recognition threshold for negative symptoms and
recognize that many of these symptoms are amenable to pharmacological
treatment. One way to increase awareness of these symptoms’ presence in patients is to use a validated rating scale. Ideally, clinicians could include one of
the assessment instruments described above in their routine clinical evaluations of schizophrenic patients.
In addition, some shorter clinical assessment instruments have been introduced that can be administered either by the treating psychiatrist or by
other trained mental health professionals working with the patient. One such
instrument is the Negative Symptom Assessment (Chiles et al. 1999). This
measure was developed as part of the Texas Medication Algorithm—Schizophrenia Module (Chiles et al. 1999) and consists of four questions that are
rated by the examiner on a four-point scale. This short assessment tool has
shown good correlation with assessments conducted with more formal negative symptom scales. Another instrument, the Psychosis Evaluation tool for
Common use by Caregivers (PECC), was derived from the PANSS (Kay et
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al. 1989) and has been modified by De Hert et al. (1999). It contains most of
the PANSS items, clustered into five syndromal domains, one of which is a
negative syndrome domain, as proposed originally by Lindenmayer et al.
(1995). The severity levels (1–7) of each item have been simplified and four
new items have been added. Both of these shorter instruments can easily be
used as follow-up and outcome measures in routine psychopharmacological
inpatient and outpatient treatment of schizophrenic patients.
More clinically oriented clues as to the presence and extent of negative
symptoms are summarized in the guidelines provided below.
1. Base the assessment of negative symptoms on the interview with the patient and the reports of significant others and of the nursing staff in order
to obtain information on the patient’s social interactions, initiatives, degree of speech output, and quality of interactions. Use multiple sources
of information.
2. Observe the patient’s facial expression during the course of the interview, the degree of his or her use of gestures to support conversation,
and the facial response to a humorous intervention by the clinician.
3. Conduct an examination of the extrapyramidal system to diagnose akinesia and bradykinesia, which can confound negative symptoms.
4. Determine whether depression, demoralization, and/ anhedonia, which
also can overlap with negative symptoms, are present.
5. Assess the speech latency and verbal output of the patient in his or her
responses to questions by the interviewer. Patients with significant negative symptoms will take considerable time to answer questions, and the
overall verbal output will be impoverished. Similarly, patients’ overall reaction time will be prolonged in the presence of significant negative
symptoms.
These guidelines are demonstrated in the following clinical example.
Mr. F, a 36-year-old single man, has a long history of psychiatric admissions
over the past 15 years and a diagnosis of schizophrenia, chronic undifferentiated type. He was discharged 4 months ago to the local community mental
health center after a 3-week admission due to psychotic decompensation following his noncompliance with antipsychotic medication. He was restabilized on an intramuscular depot antipsychotic regimen, which he tolerates
well without significant EPS. At present, Mr. F attends the day program at
the community mental health center, lives in a supervised residence, and has
minimal contacts with his family. He denies delusional thinking, shows a
mild thought disorder, and complains of occasional auditory hallucinations,
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which, however, do not interfere with his day-to-day functioning. At the center, Mr. F is observed to have minimal contacts with his peers and to lack
initiative. He is clearly detached from persons and events in the milieu, although he is docile and will attend group activities on prompting, but with
little active participation. When asked why he is not more involved, Mr. F
answers that he is not interested in the program. In response to questions
about current political events, he shows only moderate awareness of what is
going on in the world, despite the fact that he watches television at the center
whenever there are no activities scheduled. Mr. F tends to his personal
needs but is somewhat neglectful of his attire. He has no friends in the center
despite the fact that he spent time there after his previous discharges. In oneon-one conversation, his verbal output is limited and he avoids direct eye
contact. Mr. F denies feelings of depression or demoralization; he states
that, overall, he likes the center.
Mr. F demonstrates clear negative symptoms that have been stable for
the past 4 months. There is no significant contribution from EPS or depression. Mr. F is enrolled in an active program with disease-specific activities.
He is eventually switched from his typical antipsychotic medication to an
atypical one and shows a partial response in his negative symptoms. Mr. F
becomes more involved during group meetings, his verbal output increases,
and he no longer avoids direct eye contact. Although his occasional auditory
hallucinations remain, Mr. F’s level of interaction clearly increases.

Conclusions
Negative schizophrenic symptoms can be measured in a reliable and valid
manner with a number of rating scales. The choice of a particular rating scale
depends on the specific aims of the study at hand. Scales such as the SANS
and the PANSS have succeeded to some extent in measuring primary negative symptoms separate from depression, positive symptoms, and EPS confounds. However, distinguishing between primary and secondary negative
symptoms is very difficult, especially during an acute psychotic phase, when
the two domains of psychopathology often coexist. Change in negative symptoms can be measured through the use of appropriate study designs or by applying specific statistical procedures to reduce the influence of the effects of
other processes, such as EPS, positive symptoms, and depression. Although
these procedures allow for a satisfactory assessment of change under different
pharmacological conditions, new techniques that quantify “negative” behaviors—such as analyses of vocal acoustics (Knight and Roff 1985), ratings of
facial movements (Andreasen et al. 1981), and measures of speech quantity
and rate (Alpert 1983)—must be explored further in order to achieve greater
specificity in the assessment of negative symptoms.
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Negative Symptoms and
the Assessment of
Neurocognitive Treatment
Response
Richard S. E. Keefe, Ph.D.

Mr. G is a 34-year-old man with chronic schizophrenia. He developed
symptoms of schizophrenia when he was 23. He had been employed as a
short-order cook from ages 21–29, working at several different restaurants
for a few months at a time before either being fired or quitting because of
the anxiety he experienced while working during the busy times of the day.
He eventually learned to request the “graveyard” shift, which was less busy.
But even that work became too stressful for him. He found that he often forgot orders, and he sometimes would even forget what he was making while
he was in the middle of cooking it. His worst problem was that when he had
several orders to cook at once, he had great difficulty in developing a plan
to organize all the orders at the same time. Sometimes he tried to cook too
many dishes and would burn food. Other times he cooked too few orders,
and angry customers would complain about him. The managers of the restaurants in which he worked usually became fed up with what they thought
was his lazy attitude. Even those who knew he had a mental illness thought
that he did not care about his work because he moved so much more slowly
than the other cooks. When Mr. G tried to explain that he was moving as
fast as he could, the managers did not believe him. Finally, Mr. G gave up
on the idea that he could work. He has been unemployed for the past
5 years.

Like many patients with schizophrenia, Mr. G has significant cognitive deficits. Results of a neuropsychological testing battery suggest that his attention
and verbal memory are very poor, with scores in the bottom 10%–15% range
compared with people his age in the general population. Mr. G’s working
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memory—that is, his ability to keep information in mind over brief periods of
time—is also poor, with scores in the bottom 25% compared with normal). His
ability to categorize information, make decisions, and construct plans is likewise poor, with scores in the bottom 10% compared with the general population. Anyone involved in Mr. G’s treatment would be very concerned about
his cognitive deficits and would be faced with the following questions: How
much do these cognitive deficits affect Mr. G’s life? Are they a result of his
other symptoms of schizophrenia, such as his negative symptoms, or are they
independent, warranting a treatment regimen specifically aimed at ameliorating them? Are medications available to treat these cognitive deficits? Will the
improvements caused by these medications be clinically meaningful? What
changes can Mr. G and his physician expect? How can the physician determine whether Mr. G’s cognitive deficits are improving under his current
treatment regimen?
This chapter is intended to benefit clinicians who face these types of
questions during treatment or assessment of patients with schizophrenia and
other psychotic disorders. The purpose of this chapter is to address the following three issues:
1. Are atypical antipsychotic medications superior to typical antipsychotics
in their ability to improve cognitive dysfunction in schizophrenia? The
results of a recently completed meta-analysis addressing this question
will be described and discussed.
2. How is the degree of cognitive improvement produced by atypical antipsychotic medication clinically relevant, especially with regard to negative symptoms? The literature addressing this issue will be examined.
3. How can clinicians determine whether their patients are demonstrating
cognitive improvement during a trial with a novel antipsychotic? A series of guidelines for assessing cognitive treatment response will be presented.

Question 1. Are atypical antipsychotics
superior to typical antipsychotics in their
ability to improve cognitive dysfunction in
schizophrenia?
To address this first question empirically, a meta-analysis was conducted of
the 15 studies that, as of June 30, 1998, had investigated the impact of novel
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antipsychotic medication on cognitive dysfunction in patients with schizophrenia (Keefe et al. 1999). The methodology and results of these studies are
listed in Table 5–1. The analysis was not restricted to studies investigating a
particular atypical antipsychotic medication. Three of the studies were randomized and double-blind, and 11 were open-label studies. In 1 study (Serper
and Chou 1997) the patients on atypical antipsychotics, and a portion of the
patients on haloperidol, were assessed in a double-blind manner; however,
several of the patients on haloperidol were not so assessed. One of the openlabel studies (Lee et al. 1994) used multiple study arms with random assignment. The numbers of studies examining each of the various atypical antipsychotics were as follows: clozapine, 11 studies; risperidone, 4 studies;
zotepine, 1 study; ziprasidone, 1 study; and aripiprazole, 1 study. At the time
this meta-analysis was conducted, published data from studies of olanzapine
and quetiapine were not yet available.
A wide range of test measures was used in the 15 studies. Some studies
employed only a few neurocognitive measures, while others conducted a
more comprehensive neuropsychological assessment. The number of different neurocognitive tests included in a study ranged from 1 to 13.
Because of the variability in the type and number of measures used to
assess neurocognitive effects, test results were grouped into the following categories: 1) attention subprocesses, 2) executive function, 3) working memory, 4) learning and memory; 5) visuospatial analysis, 6) verbal fluency,
7) digit-symbol substitution, and 8) fine motor function.

Review of Study Results
Each study was examined to determine improvement in performance of a single test after treatment with atypical antipsychotic medication versus after
treatment with conventional antipsychotic medication (atypical vs. conventional) or a significant positive change in performance after treatment with
conventional antipsychotic medication relative to baseline (atypical treatment
only). Our definition of improvement was conservative. We corrected for
multiple comparisons in each study using an experiment-wise P value of
<.05, even if this statistical procedure was not used by the study’s authors.
For example, if 10 measures were reported in a study, we assigned a significance criterion of .05/10 = .005 for each measure.
The number of studies that assessed each neurocognitive domain is listed
in Table 5–2, along with the number of studies that demonstrated significant
improvements overall and in each of the cognitive domains. After we corrected for multiple comparisons, 9 of the 15 studies demonstrated significant neu-
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TABLE 5–1. Characteristics and results of 15 studies of the effect of atypical antipsychotic medication on cognitive functions in patients with
schizophrenia
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neurocognitive
assessment
(medication
status)

Multiple
study arms
with ran- Doubledom asblind
Trial
signment condition duration

Treatmentresistant
schizophrenia

Yes (3- to
Yes
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TABLE 5–1. Characteristics and results of 15 studies of the effect of atypical antipsychotic medication on cognitive functions in patients with
schizophrenia (continued)
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TABLE 5–1. Characteristics and results of 15 studies of the effect of atypical antipsychotic medication on cognitive functions in patients with
schizophrenia (continued)
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signment condition duration

Medication
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TABLE 5–1. Characteristics and results of 15 studies of the effect of atypical antipsychotic medication on cognitive functions in patients with
schizophrenia (continued)

Studies

Diagnosis
of subjects
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assessment
(medication
status)

Multiple
study arms
with ran- Doubledom asblind
Trial
signment condition duration

Medication
and daily
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tion-free;
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393 mg ±
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No
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TABLE 5–1. Characteristics and results of 15 studies of the effect of atypical antipsychotic medication on cognitive functions in patients with
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TABLE 5–2.
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Study results by neurocognitive domain
Number of
studies
demonstrating
improvement
after correction
for multiple
comparisons

Neurocognitive domains

Total number
of studies

Number of
studies
reporting
clinical
improvement

Any neurocognitive domain

15

14

9

6

4

2

12

8

2

Learning and memory

9

3

0

Working memory

3

2

0

Visuospatial analysis

5

3

1

Verbal fluency

6

6

4

Digit-symbol substitution

7

6

3

Fine motor function

3

2

1

Intelligence/IQ

4

1

1

Attention subprocesses
Executive function

rocognitive improvement on at least one test measure in response to atypical
antipsychotic medication versus conventional antipsychotic treatment.

Meta-Analysis
The meta-analytic procedures used to examine the results of these studies statistically are described in detail in Keefe et al. (1999). Briefly, the Fisher method for combining P values was used; it provides a summary of the statistical
significance of the results and a test of the null hypothesis that there is no difference between the effects of atypical antipsychotics and those of conventional antipsychotics. When a given study included multiple test measures, the
average P value for that study was used in the statistical procedure. If multiple
test measures were included in a single domain of cognitive functioning, the
average P value for that domain was used in the statistical procedure. When
P values were not available, we calculated them using the published means
and standard deviations. In one case, we contacted the authors to obtain unpublished means and standard deviations.
The meta-analysis of the 15 studies indicated that atypical antipsychotics
were significantly more effective than conventional antipsychotics in their
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ability to improve cognitive functioning (chi-square = 62.41, P = .0004). The
effect of novel antipsychotics on specific domains of cognitive function was
also examined by combining all studies that reported data for each domain.
Corrections for multiple comparisons were not made, since doing so would
have required setting a variable P value for each domain. Meta-analyses indicated significant improvements in attention, executive functions, working
memory, visuospatial analysis, verbal fluency, digit-symbol substitution, fine
motor functions, and visuospatial analysis with atypical antipsychotics (Keefe
et al. 1999).

Conclusions From Review of Studies and Meta-Analysis
Despite our use of the very conservative statistical approach of correcting the
results of each study for the number of statistical comparisons made, this
meta-analysis strongly suggests that unlike conventional antipsychotics, atypical antipsychotics improve cognitive functions in patients with schizophrenia.
The measures showing the strongest response to novel antipsychotics were
verbal fluency, digit-symbol substitution, fine motor functions, and executive
functions. Attention subprocesses were also responsive. Learning and memory functions were the least responsive.
The pattern of responsiveness of these functions suggests that measures
with a timed component may be particularly responsive to novel antipsychotics. This pattern may be a result of the absence of extrapyramidal side effects
(EPS) with atypical antipsychotic medications compared with conventional
antipsychotics—that is, because all timed tests involve some degree of dependence on motor skills, which are impaired by EPS, the improved performance could partially be explained by the reduced E PS with atypical
antipsychotics. Furthermore, the advantage of atypical antipsychotics over
conventional antipsychotics may also be related to the absence of practice-related improvements in patients taking conventional antipsychotics. Although
conventional antipsychotics may cause mild worsening of some aspects of
cognitive function in patients with schizophrenia (Levin et al. 1996), they do
not have direct and severe deleterious effects on cognition (Cassens et al.
1990; Medalia et al. 1988). However, conventional antipsychotics may be inferior to atypical antipsychotics in that they impair motor skills and prevent
adequate learning effects.
Because of the limited number of studies included in our analysis, it is
difficult to determine conclusively the pattern of specific cognitive improvements that can be expected with any specific atypical antipsychotic. However,
there is preliminary support for the notion that clozapine is especially effec-
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tive in improving motor skills and verbal fluency, and that risperidone may
have particularly strong effects on attention and executive functions. As reported by Purdon et al. (2000) and reviewed in Meltzer and McGurk (1999),
preliminary data suggest that olanzapine may also have beneficial cognitive
effects.
The findings of this meta-analysis should be placed in the context of the
fact that none of the 15 studies met all of the recently developed standards for
the assessment of cognitive change in schizophrenia. Most importantly, only
3 of the 15 studies used double-blind methodology. The impact of the various
rater biases inherent to open-label studies of patients with schizophrenia, underscored recently in the Department of Veterans Affairs collaborative study
of clozapine (Rosenheck et al. 1997), may be strong. Nonetheless, these
15 studies have served a very important function. They have lent support to
the relatively recent notion that cognitive impairment can be improved in patients with schizophrenia. As a result of these initial studies, several largescale, comprehensive investigations of the effect of atypical antipsychotics on
cognitive impairment in schizophrenia are currently under way. The results
of these studies will be of great interest.

Question 2. How is the degree of cognitive
improvement from atypical antipsychotic
medication clinically relevant, especially
with regard to negative symptoms?
Mr. G, the schizophrenia patient introduced at the beginning of this chapter,
had suffered from severe cognitive deficits for 14 years. These cognitive deficits were relatively stable over time. In contrast, his hallucinations and delusions became quite severe during periods of psychotic exacerbation but
remitted completely at times. Surprisingly, however, his social life and work
life were relatively unaffected by the fluctuations of his psychosis. At times,
he could work quite well while hallucinating. The worsening of his social
and work functioning were caused by his persistent inability to pay attention, remember what he had learned, and organize the information that he
did obtain. Over time, he became completely uninterested in working and
socializing and even lost his ability to enjoy recreational activities. He became reclusive and had trouble taking care of his basic needs by himself. He
was fortunate to have an older sister who had always looked after him. Otherwise, he very likely would have joined the millions of other patients with
schizophrenia living on the streets.

The relationship between cognitive dysfunction and negative symptoms is
complex, and there is a great deal about this relationship that is not under-
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stood. It has been well established, however, that various types of negative
symptoms are strongly correlated with cognitive dysfunction (Addington et
al. 1991; Braff et al. 1991; Manschreck et al. 1985; Cuesta and Peralta 1995;
Strauss 1993; Morris et al. 1995). Global and specific aspects of cognitive dysfunction are significantly more likely to be correlated with negative symptoms
than with positive symptoms (Addington et al. 1991; Braff et al. 1991; Tamlyn et al. 1992). As described by Trumbetta and Mueser (see Chapter 3 in this
volume), a variety of reports have focused on the strong relationship between
cognitive function and social deficits in schizophrenia. Patients with cognitive
disturbances are certainly more likely than those without such dysfunction to
have difficulties with interpersonal relationships and social situations.
The relationship between amotivation and cognitive deficits in schizophrenia is controversial. One point of contention is whether the negative
symptom of amotivation underlies schizophrenia patients’ poor performance
on cognitive tests. In other words, do these patients perform poorly because
they are less motivated to perform well on the tests they are given? The answer to this question appears to be mostly no. Monetary reinforcement has
been found to improve the performance of schizophrenic patients on effortful
cognitive measures such as the Wisconsin Card Sorting Test (WCST; Heaton
1981) in some studies (Summerfelt et al. 1991) but not in others (Green et al.
1990; Bellack et al. 1990). On tests that are less difficult, the performance of
schizophrenic patients appears not to be affected by motivation (Schwartz et
al. 1990; Tamlyn et al. 1992).
An index of pupillary response has been used as an indication of whether
an individual is able to process information adequately (Granholm et al.
1996). Increases in pupil size are associated with increased cognitive-processing demands; pupil size begins to decline when the demands of the task exceed the processing resources available. Thus, pupillary responses can be
used to determine whether an individual is sufficiently engaged in a task to
perform adequately. If the cognitive deficits of schizophrenic patients were
due to lack of interest or motivation, we would expect that their pupillary responses would be low throughout the period of cognitive assessment. However, patients with schizophrenia demonstrate normal pupillary responses
during the low-processing conditions of a working memory task (Granholm
et al. 1996). It is only during high-processing conditions that these patients
show abnormal pupillary responses. These results suggest that although
schizophrenic patients put forth a normal amount of effort during cognitive
tests, their decreased processing capacity renders them unable to engage in
difficult tasks.
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The cognitive deficits of schizophrenia do not appear to be accounted for
by reduced motivation. Rather, it seems likely that the causal relation between these two factors is in the opposite direction. Schizophrenia patients
with cognitive deficits may be less motivated to set goals and pursue them.
Those patients with severe cognitive deficits are likely to meet with failure if
they attempt to pursue employment, social, and even recreational avenues
that require cognitive skill. Such repeated failure would cause discouragement and reduced motivation even in people without mental illness.
If indeed cognitive deficits underlie amotivation, it is likely that treatment
of cognitive deficits with atypical antipsychotic medication will increase these
patients’ motivation. Because cognitive deficits appear to continue to improve
over the course of months of treatment (Buchanan et al. 1994), it would be
unreasonable to expect motivation to improve dramatically during a brief trial of atypical antipsychotic treatment. It would be more beneficial to allow
ample time for patients’ cognitive deficits to improve, thus permitting subsequent improvements in motivation (Kane et al. 1988; Lieberman et al. 1994).
Impaired motor functions are a very important component of the profile
of cognitive deficits in patients with schizophrenia. Motor slowing not only
has social consequences for patients but also can dramatically affect their ability to perform basic work tasks adequately. Like Mr. G, the patient in our example, many patients with schizophrenia are both embarrassed about their
motor impairments and severely disabled by them. Empirical studies suggest
that motor functions are strongly correlated with negative symptoms (Manschreck et al. 1985; Morris et al. 1995) and with outcome (Bilder et al. 1985).
To some extent, deficient motor skills are represented in both the negative
symptom and the cognitive dysfunction domain, given that symptoms such
as blunted affect and motor retardation are actually observational measures
of motor functioning. Thus, impaired motor skills in many ways lie at the
core of negative symptoms in schizophrenia.
It should be noted that the relationship between motor skills deficits and
negative symptoms may be partially explained by EPS. The association between greater severity of negative symptoms and poorer performance on motor tasks is stronger for patients on typical antipsychotics than for patients
who have had their medications withdrawn (Himmelhoch et al. 1996).
In sum, cognitive deficits and negative symptoms are correlated in a
broad variety of areas. The important question regards the way in which improvements in these two domains are related to one another. If a patient demonstrates improvement in cognitive abilities, what kind of improvement can
be expected in negative symptoms and functioning?
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Following a 6-week trial with an atypical antipsychotic medication, Mr. G
began to show signs of improved cognitive functioning. He started to remember phone numbers, which had previously been impossible for him.
He was now able to watch a half-hour television show in its entirety, whereas before, he had frequently stopped paying attention, lost interest, and then
bothered his family members by talking during the important parts of the
show. After 6 months on the new medication, Mr. G began to feel a spark
of life that had been missing for a long time. He felt more alert and interested
in sporting events again. He seemed to move more quickly; a neighbor noted that Mr. G no longer seemed to shuffle around like he used to, and his
sister noted that he seemed to have “a bounce in his step.” He came home
one night very proud that he had been able to give directions to a woman
who had become lost driving in her car. Mr. G began to move and think
with enough competence that he started cooking dinner regularly for his sister’s family. One morning, his sister found him looking in the classified section of the paper. He said he was “just curious” whether there were any
short-order-cook jobs in the area.

If atypical antipsychotic medication indeed improves cognition, the benefit is not limited to performance on psychological tests. Cognitive improvement betters patients’ lives. It would seem to make sense that if atypical
antipsychotic treatment improves patients’ ability to pay attention, remember,
and understand the world around them, their interest in the outside world
and their ability to function in it will naturally improve. This association was
demonstrated empirically in a 1-year clozapine study conducted by Buchanan
and colleagues (1994). In that study, a significant relationship was found between improvement in verbal memory and improvement in Quality of Life
Scale (QLS; Heinrichs et al. 1984) scores following a full year of treatment
with clozapine. Patients whose memories improved tended to report a better
quality of life; patients whose memories worsened tended to report a worsened quality of life. It is unlikely—though not impossible—that improvements
in quality of life caused memory enhancement in these patients. A more probable explanation is that memory improvement over the course of a year allowed patients to improve the quality of their lives.
An association between cognitive improvement and negative symptom
reduction with atypical antipsychotic medication was reported in three of the
six studies that investigated this relationship statistically. Negative symptom
reduction was associated with improvements in verbal fluency and digitsymbol substitution in two separate studies (Galletly et al. 1997; Hagger et al.
1993) and with improvements in verbal memory and executive functions in
one study (Hagger et al. 1993). Improvements in anergia and motor speed
were also found to be associated with negative symptom improvement in a
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third study (Gallhofer et al. 1996). It is interesting to note that several of the
cognitive tests used in these studies have a timed component, which suggests
that the relationship between negative symptom improvement and cognitive
improvement may be attributable to the impact of atypical antipsychotic medication on motor speed.

Question 3. How can clinicians determine
whether their patients are demonstrating
cognitive improvement during a trial with
a novel antipsychotic?
Although no specific battery of cognitive tests designed to measure the degree
of cognitive improvement with atypical antipsychotics is currently available,
studies are under way to develop such a battery, and it should be available in
the near future. The question often arises, however, of how clinical psychiatrists can determine whether their patients have demonstrated the level of
cognitive enhancement that can be expected with atypical antipsychotic medication. The remainder of this chapter will address this question.

Pharmacological Status at Baseline
A clinical assessment of the impact of atypical antipsychotics on cognitive
function must consider patients’ treatment status prior to the initiation of the
new medication. Because conventional antipsychotics have repeatedly been
found to be only minimally effective in improving cognitive function (Cassens et al. 1990; Medalia et al. 1988) and may even worsen some aspects of
cognition (Levin et al. 1996), any improvements observed can be attributed
to the atypical agent. Whereas in individuals without schizophrenia, repeated
administrations of some cognitive tests can lead to better scores, schizophrenia patients on typical antipsychotics rarely show these practice effects. Thus,
for most tests, improvements with atypical antipsychotics will not be attributable to simple practice effects. During baseline assessment, it is acceptable to
allow patients to remain on their usual adjunctive medications. If treatment
with a specific agent increases the likelihood that patients will receive a particular form of adjunctive medication that has a cognitive effect, then the
emergence of this cognitive effect can be viewed as being indirectly caused by
that agent. For example, if treatment with conventional antipsychotics increases the likelihood that patients will require anticholinergic medication,
which impairs memory (McEvoy et al. 1987; Strauss et al. 1990), then those
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memory impairments can be fairly attributed to the conventional antipsychotic treatment. However, patients should not be evaluated while on adjunctive medications that are rarely administered to them. Doing so could
misrepresent the actual profile of the patient’s cognitive deficits. For example,
one-time administration of benzodiazepines to alleviate anxiety during cognitive testing is not suggested, since the resultant cognitive state is not representative of the patient’s usual cognitive state while on the antipsychotic
medication of interest.
The baseline assessment should be conducted after a period of stability
in the patients’ medication regimen. Patients who have recently undergone a
change in medication or dosage are more likely to experience uncontrolled
side effects and acute symptom exacerbation. Thus, it is not ideal to assess
the cognitive functions of acutely admitted patients who have been on their
current treatment regimen for only a few days. Harvey and Keefe (P. D. Harvey and R. S. E. Keefe, “Studies of Cognitive Change With Novel Antipsychotic Treatment in Schizophrenia ” [unpublished paper], June 2000)
recommend a 4- to 6-week period of stable treatment before conducting a
baseline assessment. The exception to this standard is the assessment of patients who have not taken their medication for an unspecified period of time.
In this case, it is important to determine baseline levels of clinical symptoms
to assess the relationship between a patient’s improvement in baseline psychopathology and cognitive improvement.

Choice of Medication
The choice of which atypical antipsychotic should be used in a given patient
is complex. At present, although it is certain that atypical antipsychotics improve cognitive functioning, there is no clear favorite among those currently
available. The review of the literature presented above suggested that risperidone may have an advantage in executive functions and attention, whereas
clozapine may have an advantage in functions involving motor abilities.
Olanzapine may also have advantages in tests of attention and tests with a
speed or motor component. Notwithstanding these hints, if there are great
differences among the atypical antipsychotics in their ability to enhance cognition, these have not yet been brought to light. In the coming years, several
large-sample studies will be completed, and these will provide a clearer profile
of each medication’s strengths and weaknesses in improving cognition. At
some point, it may even be possible to prescribe specific medications based
on the convergence of a patient’s areas of cognitive dysfunction and a medication’s ability to improve those specific areas of dysfunction.
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Objective Evaluation
One of the great advantages of using psychological tests to measure improvements in cognition is that the tests are objective. Thus, they are far superior
to clinical impressions that a patient’s cognitive function has improved, given
that such impressions can be based on factors unrelated to cognition. This
bias may be particularly evident when a patient and a clinician are so eager
for improvements to occur that they believe they see them even when there
has been no change. However, psychological tests are useful only if they are
administered properly. Most psychologists with clinical training have the necessary expertise to administer psychological tests. In some cases, technicians
can administer tests with extensive supervision from a psychologist, but they
also usually need input from a psychologist to interpret the test scores. Even
the evaluation of cognitive functions with repeated administrations of the
same tests can yield scores that require expert interpretation.
On the other hand, a disadvantage of most psychological tests is that inherent in each score is some degree of error. Thus, small improvements need
to be viewed cautiously, because they may attributable to factors unrelated to
the medication change. Such confounding factors include time of day the tests
are administered, events in the patient’s life that may affect his or her mood,
subclinical changes in symptoms, recent alcohol or drug use, and many others. Finally, any improvements (or decrements) in performance need to be followed up with later testing. If a patient’s cognitive functions have really
improved, the change should remain stable or even be greater with subsequent testing.

Adequate Duration of Trial
The response of psychotic and negative symptoms has been reported to continue for months after the initiation of atypical antipsychotic treatment in
some studies (Lieberman et al. 1994; Wilson 1996), but not others (Conley
et al. 1997). It is possible that cognitive functions may also continue to improve over this time frame (Buchanan et al. 1994). For this reason, the assessment of the long-term impact of atypical antipsychotics on cognitive functions
is very important. Furthermore, complex cognitive functions (e.g. executive
functions) that depend on adequate cognitive skill in several areas may require longer periods of time to show improvement. Finally, it is possible that
important outcome factors such as employment and independent living may
improve only after long periods of enhanced cognitive function. Ideally, as-
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sessment should occur at 6 weeks, 12 weeks, 6 months, and 1 year following
the initiation of atypical antipsychotic medication.

Clinically Appropriate Dosing Strategies
The comparison of two medications, one of which is appropriately dosed,
and the other of which is inappropriately dosed, could provide potentially
misleading results. For example, it is not informative to compare a patient’s
baseline performance on 40 mg/day of haloperidol with the patient’s performance on a properly dosed atypical antipsychotic, because the high haloperidol dosage does not allow the patient to perform at an optimum level,
particularly on tasks with a motor component. Likewise, although the manufacturer’s initial suggested dose for risperidone was 6–16 mg/day, subsequent studies determined that patients often developed EPS at the higher end
of this dose range, prompting a recommendation that the range be reduced
to 0.5–6.0 mg/day. Studies of cognitive improvement with atypical antipsychotics must use the most recent information available regarding appropriate
dosage ranges (Keefe et al. 1999).

Appropriate Neurocognitive Test Batteries
To be considered appropriate, a neurocognitive battery must 1) include measures that are among the many on which patients with schizophrenia show
impairment, 2) have statistical and distributional properties that allow improvement with treatment, and 3) have a number of measures that is neither
so small that important improvements will be easily missed nor so large that
time and resources will be wasted on less-relevant tests.

Content
There are many potentially important areas of cognitive functioning in patients with schizophrenia. A good battery of tests will include tests that measure all of the domains listed in Table 5–3. Tests of vigilance, executive
functions, and verbal memory may be particularly important because of their
demonstrated relationship with aspects of outcome (Green 1996). It is also
important to include measures that previous studies have suggested should be
responsive to the medication of interest. For example, an assessment of the
effectiveness of clozapine or risperidone should certainly include tests of verbal fluency and digit-symbol substitution, since schizophrenia patients undergoing trials with these medications have demonstrated improvements in these
tests. If a patient is taking adjunctive medications that have specific cognitive
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TABLE 5–3. Guidelines for the clinical assessment of cognitive change in patients
with schizophrenia
1. Pharmacological status at baseline assessment
Treatment and symptom stability prior to assessment
Conventional antipsychotic in most patients
Allow chronically administered adjunctive medications
Discontinue acutely administered or sporadically administered medications
prior to assessment
2. Choice of medication
3. Objective evaluation
Psychologist or trained technician to administer battery
Psychologist interpretation of cognitive data
Small changes treated with caution
Assess the stability of the change with subsequent assessments
4. Adequate duration of trial
Short-term and long-term assessments
5. Clinically appropriate dosing strategies
6. Appropriate neurocognitive test batteries
A. Content
Include measures that are expected to improve
Include measures that correlate with functional outcome
Include measures sensitive to potential adjunctive treatment
B. Properties
Available normative data
Test–retest reliability
Absence of ceiling or floor effects
Brief presentation
C. Number of tests
Minimum number that can assess all relevant cognitive functions
7. Response criteria
Expectations for response based on baseline cognitive deficits, age, and
education
8. Discrimination between cognitive improvement and other clinical changes
Negative symptoms
Positive symptoms
Medication side effects

effects, such as anticholinergic medication, it would be useful to include tests
of memory in the assessment battery, since these functions would be expected
to improve when atypical antipsychotics are initiated and anticholinergics are
discontinued.

Properties
Tests used in a clinical assessment of the effect of atypical antipsychotic medications should have the following statistical and distributional properties:
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available normative data, test–retest reliability, absence of ceiling or floor effects, and brief presentation. These properties will ensure that improvement
(or absence of improvement) in patients’ performance is attributable to the actual change (or absence of change) in their cognitive status. Tests with ceiling
effects are particularly problematic. Patients who perform as well as possible
on a test that is too easy will then have no room to improve. Thus, the medication recently administered to the patient will have no opportunity to enhance the cognitive function being measured.

Number of Tests
Finally, the number of outcome measures used can vary but should be large
enough so that the impact of an atypical antipsychotic can be determined on
a range of cognitive functions. On the other hand, the battery should be short
enough so that psychotic patients can complete it without decrements in energy and motivation. The factor most likely to determine successful completion of a battery is rater expectation. Thus, it is fruitful to ensure that testers
feel comfortable enough with the battery length that they expect to be able to
complete it.

Response Criteria
Criteria for cognitive function response to atypical antipsychotic medication
have not been determined. It is important to note that the degree of cognitive
enhancement experienced by a patient depends on several factors besides the
new medication, such as baseline level of cognitive deficits, age, education,
and the response of other symptom domains to the medication. Compared
with patients who do well at baseline, patients who perform very poorly are
more likely to perform better at follow-up, even if they are relatively unaffected by the medication change. Random error variance (also known as “regression to the mean”) will dictate that the patients who perform poorly have a
better chance to improve their performance the next time. Regarding age and
education, older, less-educated patients may not have as healthy a cognitive
and neural structure as younger, more-educated patients. Therefore, smaller
improvements may be viewed as clinically significant in these groups.
The data published to date suggest that the average patient with schizophrenia does not demonstrate large improvements with atypical neuroleptic
treatment. Many functions will not improve at all. Functions that can be expected to improve will demonstrate changes that on average will range between 0.2 and 1.0 standard deviations. (These changes correspond to IQ
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improvements of 3 points and 15 points, respectively). Verbal fluency and
digit-symbol tests have repeatedly been demonstrated to improve by about
0.5 standard deviations on average (Hagger et al. 1993; Hoff et al. 1996; Rossi et al. 1997). Given that patients with schizophrenia perform about
2.0 standard deviations below the mean on these tests, these improvements
cannot be considered large. Thus, in clinical assessments of these patients,
small improvements can be deemed significant.

Discrimination Between Cognitive Improvement and
Other Clinical Changes
Cognitive impairment is not independent from other aspects of the clinical
picture in patients with schizophrenia. As reviewed earlier, cognitive deficits
are associated with various negative symptoms. However, cognitive deficits
are also associated with movement disorders (Sorokin et al. 1988; Spohn et
al. 1988) and medication side effects (Walker and Green 1982; Earle-Boyer
et al. 1991). Therefore, the extent to which cognitive change overlaps with
changes in other symptom and side-effect domains should be evaluated in
each patient. An excellent strategy is to assess positive, negative, and disorganized symptoms, as well as side effects and movement disorders, at each assessment in which the cognitive battery is administered. Change scores in
cognitive measures can then be examined to determine the extent to which
they are explained by changes in other aspects of the illness.

Summary and Conclusions
Our statistical analysis of the results from 15 studies suggests that atypical
antipsychotic medication improves many different aspects of cognitive functioning in patients with schizophrenia. These improvements appear to be
related to negative symptoms. Contrary to the popular belief that improvements in negative symptoms cause improvements on cognitive tests, it is possible that the basis of this relation is that improvements in cognitive function
cause subsequent improvements in negative symptoms. Previous research
suggesting that cognitive dysfunction is strongly related to outcome underscores the importance of improving cognitive functions in patients with
schizophrenia. These improvements better the quality of patients’ lives. Finally, with regard to the assessment of cognitive function treatment response,
several imperatives apply. It is essential that medication trials be controlled,
objective, and of adequate duration. The tests chosen for such assessments
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must be appropriate in terms of their content, properties, and number, and it
is preferable that they be administered by a psychologist or by a technician
supervised by a psychologist.
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N

egative symptoms are of tremendous clinical importance. Research suggests that negative symptoms are associated with poorer
outcome (Fenton and McGlashan 1992, 1994; for reviews, see McGlashan
and Fenton 1992 and Pogue-Geile and Zubin 1988) and that they may be less
responsive to treatment with neuroleptic medication than are positive symptoms (Kane 1996; Kane and Freeman 1994; Kinon et al. 1993; Smith et al.
1996). Negative symptoms are also associated with a range of cognitive deficits (Bilder et al. 1985; Green and Walker 1985; Liddle 1987; Mayer et al.
1985) that may impair functioning in patients with schizophrenia. In an effort
to refine the terminology of negative symptoms and provide a foundation for
meaningful subtyping based on such symptoms, Carpenter et al. (1988) have
divided negative symptoms into two categories: those thought to stem from
the disorder itself (i.e., primary negative, or deficit symptoms) and those due
to other, secondary causes, such as depression, neuromotor dysfunction, or
medication side effects. As discussed throughout this volume, there are a
number of different ways of conceptualizing negative symptoms. In this chapter, we argue that a diminished ability to experience emotion is a key characteristic of both negative and deficit symptomatology, with important
implications for theory, assessment, and treatment. Impaired ability to experience emotion may be a domain of psychopathology that underlies other,
more observable deficits, such as flat affect and social withdrawal; at the very
least, diminished emotional experience is an added dimension of negative
and deficit symptoms. Although relatively few studies have empirically exam-
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ined the experience of emotion, we will present both research evidence and
clinical material that suggests that diminished emotional experience is an important feature that characterizes at least a subgroup of patients with schizophrenia.
The experience of emotion is only one aspect of affective functioning. Although diminished emotional experience among patients with schizophrenia
was considered important by early theorists, it has since been somewhat neglected and has not been the focus of much empirical work until recently. In
the following sections, we review this literature and make an argument for the
important methodological and clinical benefits of studying emotional experience in addition to other aspects of affective functioning in schizophrenia.

Historical Descriptions of Affective Deficits
Both Kraepelin (1919/1971) and Bleuler (1911/1950) conceptualized affective
deficits as fundamental symptoms of schizophrenia, and both authors gave
particular emphasis to diminished emotional experience. Kraepelin, for example, described emotional dullness in patients with dementia praecox, noting that
the singular indifference of the patients towards their former emotional relations, the extinction of affection for relatives and friends, of satisfaction in
their work and vocation, in recreation and pleasures, is not seldom the first
and most striking symptom of the onset of disease. The patients have no real
joy in life, “no human feelings”; to them “nothing matters, everything is the
same”; they feel “no grief and no joy,” “their heart is not in what they say.”
(Kraepelin 1919/1971, p. 33)

Similarly, Bleuler (1911/1950) noted that patients with schizophrenia often exhibited indifference toward relatives, friends, jobs, and pleasurable activities. These authors described diminished emotional experience as a
primary symptom of schizophrenia—that is, as stemming directly from the
disease itself. Bleuler’s descriptions of patients emphasized the diminished
ability to experience pleasure, whereas Kraepelin’s descriptions highlighted
the loss of both positive and negative emotional experiences. Later theorists
also gave prominence to loss of positive emotional experiences, or anhedonia,
conceptualizing it as a characterological deficit that reflected a genetic predisposition to the development of schizophrenia, rather than a symptom of the
illness itself (Meehl 1962; Rado 1956). Meehl (1975), for example, argued
that the ability to experience pleasure (hedonic capacity) is a trait that is nor-
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mally distributed in the population and that those individuals at the lower extreme of the curve (i.e., those with diminished hedonic capacity) have a
greater chance of developing schizophrenia.
Despite the seeming historical importance of diminished emotional experience in the characterization of schizophrenia, this deficit, as well as affective
deficits in a more general sense, has been largely ignored by many contemporary diagnostic systems. Various classifications of the symptoms of schizophrenia have emphasized thought disorder over affective deficits (Feighner et
al. 1972; K. Schneider 1959; Spitzer et al. 1977). It was only relatively recently, in the third revised edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-III-R; American Psychiatric Association 1987), that affective
disturbances (i.e., flat or grossly inappropriate affect) were included as characteristic symptoms of the illness. In the most recent edition of the manual
(DSM-IV; American Psychiatric Association 1994), the definition of characteristic symptoms has been broadened to include avolition and alogia in addition to flat affect. In previous editions, affective disturbance was considered
only as a prodromal or residual symptom. In a parallel vein, research examining the nature of affective deficits in schizophrenia has become a focus of
interest within the field only relatively recently. This neglect of affective deficits in research and practice seems to be related, at least in part, to the difficulty of operationalizing and measuring emotional constructs in a valid and
reliable way. As we describe later in this chapter, improvements in the methodology for assessing such symptoms have resulted in numerous advances in
our understanding of affective deficits in schizophrenia.
With the explosion of research and clinical interest in negative symptoms
in recent years, there has also been renewed interest in affective deficits more
generally. There is a general consensus that affective dysfunction is a fundamental aspect of negative symptoms, although theorists differ as to whether
other, nonaffective symptoms should also be included under the heading of
negative symptomatology (Malla 1995). In the following section, we review
the literature on affective deficits in schizophrenia, with an emphasis on distinguishing deficits in emotional experience from deficits in other aspects of
affective functioning.

Domains of Affective Deficit
Affective deficits can be divided into three general domains: 1) deficits in the
perception of emotion (i.e., difficulty judging and interpreting the emotional
displays of others), 2) deficits in the expression of emotion (i.e., difficulty con-
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veying one’s emotional experience to others), and 3) deficits in the experience
of emotion (i.e., difficulty with the subjective feeling of emotion). A large
body of research, which we review below, suggests that patients with schizophrenia exhibit deficits in all three of these domains. However, research in
these areas has been conducted mostly independently, with few studies examining the interrelationships of the three domains. In addition, perhaps because of the difficulty inherent in measuring inner states, investigators have
tended to neglect the experiential domain. Despite these difficulties, we will
argue that the assessment of subjective emotional experience is a vital area for
further empirical study. Moreover, we believe that such assessment has the
potential to provide the clinician with valuable information for conceptualizing and treating patients with schizophrenia.

The Perception and Expression of Emotion
Deficits in Perception
The greatest amount of empirical work has been conducted in the area of perception of emotion. Despite using a variety of different methods, these studies
have generally reported that schizophrenia patients demonstrate impairments
in the ability to accurately identify the facial and vocal emotional expressions
of others. For example, numerous studies have found that schizophrenia patients are impaired relative to nonpsychiatrically ill control subjects in judging
various facial expressions depicted in photographs (Borod et al. 1993, 1989,
1990; Cutting 1981; Dougherty et al. 1974; Feinberg et al. 1986; Gaebel and
Wölwer 1992; Heimberg et al. 1992; Kerr and Neale 1993; Kline et al. 1992;
Lewis and Garver 1995; Mandal and Palchoudhury 1985, 1989; Muzekari
and Bates 1977; Novic et al. 1984; Pilowsky and Bassett 1980; Walker et al.
1980, 1984; Whittaker et al. 1994; Zuroff and Colussy 1986). Studies using
videotaped scenes of actors as the stimuli to be judged have reported similar
results (Bellack et al. 1992; Cramer et al. 1989, 1992; Hellewell et al. 1994;
Muzekari and Bates 1977). Several studies also provide evidence for a deficit
in judging vocal expressions of emotion in schizophrenia patients compared
with controls (Borod et al. 1989, 1990; Haskins et al. 1995; Kerr and Neale
1993; Murphy and Cutting 1990; Novic et al. 1984).
Thus, although a great deal of evidence suggests that schizophrenia patients and nonpsychiatrically ill individuals differ in their performance on
tasks involving perception of emotion, not all of the studies providing this evidence have used adequate controls. In order to argue that such differences
reflect an affective dysfunction in schizophrenia, rather than impaired atten-
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tion or general cognitive dysfunction, it is necessary to use adequate control
tasks. In research on the perception of facially expressed emotion, many studies have employed facial recognition memory tasks as controls. Although a
few studies have found that schizophrenia patients’ performance is comparable to that of nonpsychiatrically ill people on such tasks (Kline et al. 1992;
Novic et al. 1984; Walker et al. 1984), others have suggested that schizophrenia patients exhibit a more global deficit in the perception of faces per se
(Borod et al. 1993; Feinberg et al. 1986; Gessler et al. 1989; Hellewell et al.
1994; Kerr and Neale 1993; Whittaker et al. 1994). The use of control tasks
has been much less common in studies of the perception of vocally expressed
emotion. In their study of this domain, Murphy and Cutting (1990) included
a control task in which subjects were asked to judge which word in a spoken
sentence was emphasized. They found no differences in the performance of
patients with schizophrenia and control subjects. Kerr and Neale (1993) used
a test of recognition memory for nonsense syllables and, similarly, found no
impairment among schizophrenia patients. Because only a small proportion
of studies have included control tasks, and these have obtained mixed results,
further work—including the development of more appropriately matched
control measures—is needed to clarify the precise nature of emotional perception deficits in schizophrenia.

Deficits in Expression
The literature on facial and vocal expression of emotion among patients with
schizophrenia suggests that the ability to express emotions may also be disturbed in this disorder. In studies of facial expression, subjects are typically
exposed to affective stimuli and their facial expressions are then rated using
one of several coding systems. Numerous studies have shown decreased facial expressiveness among schizophrenia patients compared with control subjects during emotion-eliciting films (H. Berenbaum and Oltmanns 1992;
Blanchard et al. 1994; Kring et al. 1993; F. Schneider et al. 1990) or emotioneliciting interviews (Gaebel and Wölwer 1992; Pitman et al. 1987;
F. Schneider et al. 1990), as well as in tasks in which subjects are explicitly
asked to imitate a particular emotion (Borod et al. 1989, 1990; Braun et al.
1991; Gaebel and Wölwer 1992). Studies of vocal expressiveness have obtained similar results, with schizophrenia patients showing impairment relative to control subjects when asked to read sentences in a particular emotional
tone (Borod et al. 1989, 1990; Murphy and Cutting 1990; Whittaker et al.
1994) and also when rated on spontaneous vocal expressivity during an
emotion-eliciting interview (Haskins et al. 1995). However, most of the stud-
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ies examining facial and vocal expression lacked important controls. In particular, measures of subjective emotional experience have not been examined
concurrently with measures of emotional expression. If subjects were not experiencing emotions, then their expression of the expected feelings would be
muted or absent. The few studies that used subjective measures to examine
facial expression of emotion during emotion-eliciting films found that although the patients with schizophrenia showed diminished expressivity compared with controls, they did not differ from the controls in their self-reports
of emotion (H. Berenbaum and Oltmanns 1992; Kring and Neale 1996;
Kring et al. 1993). These findings highlight the importance of recognizing
that a discrepancy often exists between inner experience and outer signs of
emotion.

Correlates of Perceptual and Expressive Deficits
There is clearly a great deal of evidence to support the notion that deficits in
both the perception and the expression of emotion exist in schizophrenia;
however, several important questions concerning the nature of these deficits
have not yet been adequately addressed in the literature. One of the foremost
issues is whether these types of affective deficits are specific to schizophrenia.
A number of studies of affective deficits have included patients with depressive disorders as a psychiatric control group. In the area of perception of
facially expressed emotion, some researchers have demonstrated that schizophrenia patients are relatively more impaired than depressed patients, at least
on some kinds of tasks (Bellack et al. 1992; Borod et al. 1990; Cutting 1981;
Feinberg et al. 1986; Gaebel and Wölwer 1992; Heimberg et al. 1992; Walker et al. 1984). However, on other kinds of tasks, sometimes within the same
studies, researchers have failed to find such differences (Borod et al. 1990;
Walker et al. 1984; Zuroff and Colussy 1986). Typically, researchers have
found that whereas schizophrenia patients show greater deficits than do depressed patients on discrimination tasks (e.g., deciding which of two faces reveals a certain emotion), there are no differences between the groups on
labeling tasks (e.g., selecting an emotional label from a number of alternatives
to describe a single face). Another important question in this area is whether
patients with different subtypes of schizophrenia differ in their performance
of perception-of-emotion tasks. Several studies have found that paranoid
schizophrenia patients are significantly more accurate than nonparanoid patients on such tasks (Kline et al. 1992; Lewis and Garver 1995). These findings are consistent with the idea that subgroups of schizophrenia patients may
differ in terms of their affective functioning—and thus, that this domain of
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psychopathology may have validity as a way of distinguishing subtypes of the
disorder.
Although there is a moderate degree of consensus in the literature concerning differences between schizophrenia patients and depressed patients in
the perception of facially expressed emotion, the situation is less clear for the
perception of vocally expressed emotion. Borod and colleagues (1990) found
that schizophrenia patients were more impaired than depressed patients on a
vocal discrimination task but not on a vocal labeling task. Similarly, Murphy
and Cutting (1990) found that patients with schizophrenia were not more impaired than either manic patients or depressed patients on a vocal labeling
task. While, collectively, these results seem to parallel the findings on perception of facially expressed emotion; however, like those results, they must be
viewed with caution until further replication with adequate controls have
been reported.
Another important issue in the areas of emotional perception and expression is whether the observed deficits among patients with schizophrenia are
associated with negative symptoms. Given that the negative symptoms of
schizophrenia have been conceptualized in part as deficits in normal emotional functioning, it might be expected that impairments in emotional perception
and expression would be strongly associated with such symptoms. Only a
handful of studies have examined this question, and their findings provide no
clear consensus. Associations have been noted between various measures of
negative symptoms and deficits in the perception of facially expressed emotion (Gaebel and Wölwer 1992; Heimberg et al. 1992), in the perception of
vocally expressed emotion (Haskins et al. 1995), in facial expressiveness
(H. Berenbaum and Oltmanns 1992; Gaebel and Wölwer 1992; Kring et al.
1994), and in vocal expressiveness (Kring et al. 1994). However, low or nonsignificant correlations have also been reported in the literature (Blanchard et
al. 1994; Gaebel and Wölwer 1992; Lewis and Garver 1995; Muzekari and
Bates 1977; Novic et al 1984). A number of methodological differences in
these studies may underlie the discrepancy in results. The studies varied
widely in the symptom and dependent measures they used and in their diagnostic methods. In addition, because many of the studies that failed to find
significant correlations between negative symptom measures and dependent
variables included only a small number of subjects, they may have had inadequate power to detect such relationships. Thus, although there are some indications that affective deficits are related to negative symptomatology,
further research in this area is warranted.
A final question that has been addressed in the literature is whether im-
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paired emotional perception and expression in schizophrenia are associated
with a particular pattern of neuropsychological deficits. Several studies suggest that right-hemisphere dysfunction may be related to affective deficits in
schizophrenia. For example, the work of Borod and colleagues (1989, 1990,
1993) suggests that patients with right-hemisphere damage and schizophrenia
patients are similarly impaired relative to nonpsychiatrically ill, psychiatric,
and neurological control groups on perception and expression tasks. Mayer
and colleagues (1985) found that decreased facial expression among schizophrenia patients was associated with greater right-hemisphere dysfunction, as
measured by a variety of neuropsychological tasks. In contrast, Whittaker et
al. (1994) reported associations between frontotemporal dysfunction and impaired perception of both facially expressed and vocally expressed emotion.
Another study found that decreased facial expression was not significantly
correlated with either right-hemisphere or left-hemisphere composite scores
derived from a battery of neuropsychological tests (Blanchard et al. 1994).
Thus, the few studies that have been conducted in this area report widely
varying results. Again, the lack of comparable methodologies among these
studies makes such results difficult to interpret and leaves the issue of neuropsychological correlates of affective functioning somewhat unresolved.

The Experience of Emotion
Although performance and behavioral measures have been used to examine
the perception and expression of emotion, such measures cannot assess subjective emotional experience, an important aspect of affective functioning.
Whereas the examination of emotional experience might seem inherently
more difficult or problematic because this domain of functioning relates to inner states, subjective measures may have certain methodological advantages
over objective measures. Emotional experience can be examined empirically
with simple self-report measures, which may be less vulnerable to potential
confounds (e.g., impaired concentration and attention, neuromotor dysfunction, task difficulty) that affect studies on the perception and expression of
emotion. In the context of treatment, patient self-reports provide valuable and
unique clinical information. Even though patients with schizophrenia may
show some impairment in thinking and communication, self-reports of inner
emotional states can nonetheless help clinicians to gain a better understanding of their patients and to plan appropriate treatment interventions.
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Self-Report Versus Observational Measures
Evidence from the literature on subjective experience in schizophrenia also
suggests that this domain may be independent from the more observable aspects of affective functioning. For example, Bleuler (1911/1950) noted that
there was often a discrepancy between patients’ lack of observable emotional
signs and their reports of internal emotional experience. This observation is
supported by findings from several recent studies, in which schizophrenia patients exhibited decreased facial expressiveness during exposure to emotioneliciting films, yet reported experiencing as much positive and negative emotion as nonpsychiatrically ill control subjects did (H. Berenbaum and Oltmanns 1992; Kring and Neale 1996; Kring et al. 1993). Given that widely
used rating scales such as the Scale for the Assessment of Negative Symptoms
(SANS; Andreasen 1989) and the Positive and Negative Syndrome Scale
(PANSS; Kay et al. 1987) are based on both patient reports and interviewer
observations, these results have important implications for research on negative symptoms. Combining objective and subjective data on affective functioning could obscure not only the dissociations between these two domains
but also the precise meanings of scores on these scales. Most research has
used global scores from the SANS and PANSS as measures of negative symptomatology. Such research could be made more conceptually and methodologically precise by instead examining specific symptoms from the overt
(e.g., flat affect, monotone speech) and the subjective (e.g., anhedonia) domains when analyzing data. The use of domain-specific measures, such as
self-report instruments or detailed ratings of facial expressiveness, would also
allow for greater accuracy in research on affective functioning.
Observable emotional signs and patients’ subjective emotional experience differ in their power to predict clinical outcome. For example, several follow-up studies have found that self-report measures of distress are more
predictive of relapse (Blanchard et al. 1992; Hirsch and Jolley 1989; Hogarty
et al. 1979; Schooler et al. 1980) and of suicide (Cohen et al. 1990) than are
clinician-rated measures. These studies suggest that self-report instruments
may capture a different aspect of emotional functioning than do observer ratings. Comparisons of self-report and clinician-rated measures of various domains of emotion (e.g., depression, anxiety, negative symptoms) have often
found a lack of association between them (Blanchard et al. 1992; Jaeger et al.
1990; Craig and Van Natta 1976; Lindenmayer et al. 1992; Penn et al. 1994).
A few studies, however, have obtained significant correlations between selfratings and observer ratings of depression (Addington et al. 1993; Faustman
et al. 1989). Studies comparing self- and observer ratings vary widely in terms
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of their methodologies (e.g., domain of emotion being examined, instruments
used, sample sizes). Nonetheless, collectively, these results suggest that there
can be a large discrepancy between the inner and outer signs of emotion in
schizophrenia and that subjective assessments are more sensitive in detecting
emotional experience than observational techniques.
These kinds of differences between the inner and outer signs of emotion
can have tremendous clinical significance. Patients who seem to lack emotion
(e.g., who lack facial expressions, have monotone or impoverished speech,
display little body language, or are socially withdrawn) may appear this way
for numerous reasons. Such symptoms may be secondary to other distinguishable causes, such as paranoia, depression, or medication side effects, or
they may be primary, as is the case for patients with the deficit syndrome.
The complexity of this issue is illustrated in the following case vignette.
With a 15-year history of schizophrenia with multiple hospitalizations and
an equally long track record of apathy and flattened affect, Mr. H, a 36-yearold man, seemed the archetypal deficit syndrome patient. Treatment with
several new atypical antipsychotics aimed at alleviating negative symptoms
was not making a dent in his obvious loss of affect. He seemed unconcerned
about—even indifferent to—the treatment failures, providing further evidence for the negative symptom subtype diagnosis he had been given.
But, in fact, Mr. H was depressed and probably had been suffering
from a major depressive disorder for nearly a year. Although he clearly had
negative symptoms stemming from schizophrenia, the severity of the negative syndrome was actually accounted for by his depression. His depressive
symptoms only became apparent over the course of several months, during
which he was involved in a research study. The research interviewer who
evaluated Mr. H independently from the clinical team noted that he reported that he had felt angry and demoralized for several weeks. Moreover, he
also had been thinking that he would be better off dead. In adherence to protocol, the interviewer informed the clinical staff of what she had learned.
The treating therapists were initially incredulous. Mr. H seemed so devoid
of emotion that the news that he was feeling angry and demoralized—and
that this was leading to hopeless, suicidal thoughts—came as a great surprise.
But how did the research interviewer uncover what Mr. H’s psychiatrist, nurse, and social worker had missed? Quite simply, she was required
to ask many more questions about his subjective experience than his clinicians, who had no obvious reasons to do so. Mr. H’s history and clinical
presentation suggested negative, or deficit, symptoms rather than depression. He did not complain of feeling sad or blue. But when the researcher
delved deeply into Mr. H’s subjective experience, she learned that he did experience emotion, sometimes quite strongly. Rarely, however, did he express
what he was feeling. In fact, Mr. H did not suffer from sad or blue moods,
but he did experience significant anhedonia. The anhedonia, sleep distur-
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bance, feelings of worthlessness, thoughts of death and suicide, difficulty
concentrating, and psychomotor retardation he was experiencing had persisted for more than 8 months, by Mr. H’s account. Ultimately, treatment
with an antidepressant significantly improved Mr. H’s negative symptoms.
Although he still showed significant alogia (he described himself as “a man
of few words”), he began to enjoy life again.
Outwardly, to the casual observer, the change may not have seemed
significant. When depressed, Mr. H had stayed in his room most of the day
and never spoke to anyone spontaneously. Now he spent his days out on the
ward, listening to his favorite music on a blaring Walkman or watching television. He still rarely spoke to others unless they addressed him first. But
inwardly, the difference was like night and day. He looked forward to leaving the hospital and to the weekend visits with his family, and he no longer
felt that life was not worth living. With the improvement in negative symptoms, his physician felt confident about taking Mr. H off the atypical neuroleptic he was on and putting him back on depot injections, which had
greatly improved his outpatient medication compliance in the past.

As can be seen from Mr. H’s case, an assessment of the patient’s inner
state can provide a valuable clinical clue as to what factors may be underlying
negative symptoms, and, consequently, how they should be treated. In other
instances, we have seen subjective feelings of paranoia—as well as the apparent negative symptoms caused by such feelings (e.g., withdrawal, asociality)—
reduced by appropriate neuroleptic treatment. Thus, assessments of subjective experience can help the clinician to distinguish between different syndromes within schizophrenia and to treat them appropriately.
However, in the case of distinguishing depression within schizophrenia
from the deficit syndrome, the subjective experience of both kinds of patients
may appear, on the face of it, to be strikingly similar. Both groups may describe a loss of the ability to feel pleasure. Clinicians can differentiate the two
by evaluating whether the anhedonia is state related (i.e., depression within
schizophrenia) or trait related (i.e., the deficit syndrome). In the latter case,
one would expect to see a more global loss of the ability to feel emotion—that
is, the loss of both positive and negative emotional experiences—and not just
a loss of the ability to feel pleasure.

Anhedonia
Anhedonia in patients with schizophrenia has been studied empirically, and
the literature on this symptom is also relevant to the question raised earlier—
that is, of whether a subgroup of patients with negative symptoms lack the
capacity to experience emotion fully (for a review, see Ettenberg 1993). As
mentioned at the beginning of this chapter, early theoretical formulations
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(e.g., Bleuler 1911/1950; Kraepelin 1919/1971) viewed anhedonia as a fundamental symptom of schizophrenia. This conceptualization is supported by
more recent research, which shows that patients with schizophrenia score
higher on anhedonia scales than do control subjects (Brown et al. 1979; Chapman et al. 1976; C. G. Watson et al. 1970). However, these results do not suggest that all patients with schizophrenia are anhedonic, as would be predicted
by the genetic predisposition theories of Meehl (1962, 1975) and Rado
(1956). For example, Chapman et al. (1976) found that only one-third of their
sample of patients with schizophrenia (n = 121) scored in the anhedonic
range on their Scales for Physical and Social Anhedonia. It is also clear that
anhedonia is not specific to schizophrenia. Anhedonia is also prominent
among individuals with depressive disorders (Clark and Fawcett 1987; Fawcett et al. 1983; Harrow et al. 1977; MacPhillamy and Lewinsohn 1974; Silverstone 1991). However, anhedonia among schizophrenia patients is not
necessarily the result of depression. Chapman et al. (1976) found no association between anhedonia scores and measures of depression in their sample of
schizophrenia patients, suggesting that anhedonia can be independent of depressive symptoms in schizophrenia. Although anhedonia is neither a necessary nor a sufficient condition for the development of schizophrenia, it has
been found to be a prominent symptom in at least a subgroup of schizophrenia patients. We have suggested in this chapter is that deficits in the ability to
experience emotion, such as anhedonia, might underlie deficit or primary
negative symptoms in a subgroup of patients. This idea is supported by the
finding that patients with the deficit syndrome report greater physical and social anhedonia than do nondeficit patients (Kirkpatrick and Buchanan 1990).
The presence of anhedonia may have significant consequences. It has
been hypothesized that anhedonia may result from a deficiency in the brain’s
reward or reinforcement systems (Meehl 1962, 1975; see Ettenberg 1989 and
Wise 1982 for reviews). A relationship between negative or deficit symptoms
and deficits in the reward system is supported by evidence that schizophrenia
patients with more severe negative symptoms have lower rates of substance
abuse than do those with less severe symptoms (Horcajadas et al. 1997;
Lysaker et al. 1994). Similar results have been obtained with deficit syndrome
patients (Kirkpatrick et al. 1996). Disturbance of positive reinforcement circuits might also account for other negative symptoms, such as apathy, avolition, asociality, and flat affect. Apathy, or emotional indifference, has been
assessed with the Scale for Emotional Blunting (SEB; Abrams and Taylor
1978) in a detailed way that emphasizes the subjective nature of this deficit.
The SEB includes four “indifference” items, three of which are based on the

Negative Symptoms and the Experience of Emotion

123

patient’s self-report (Lack of Affection for Family, Unconcern for Own
Present Situation, and Unconcern for Own Future) and one of which is based
on observation (Indifference to Surroundings). A factor analytic study of the
SEB found that these indifference items—especially unconcern for one’s own
present situation and for one’s own future—formed a separate factor (S. A. Berenbaum et al. 1987). Interestingly, the authors labeled this the Avolition factor, implying that diminished emotional experience underlies avolition. This
Avolition factor discriminated patients with schizophrenia from patients with
depressive disorders, whereas the Emotional Expression factor did not. Although the Avolition factor of the SEB does include a behavioral component,
these results nonetheless suggest that subjective reports of diminished emotional experience are conceptually and methodologically useful for distinguishing between schizophrenia-related anhedonia and depression-related
anhedonia.
While differences in emotional experience may distinguish between anhedonia as it is manifested in schizophrenia and anhedonia as it is manifested
in depression, distinguishing between anhedonia within schizophrenia and
depression within schizophrenia is a more complicated matter. Numerous authors have described the difficulty of differentiating negative symptoms from
depression in patients with schizophrenia (Knights and Hirsch 1981; Malla
1995; McGlashan and Fenton 1992; Pogue-Geile and Harrow 1984; Prosser
et al. 1987; Zubin 1985). As mentioned earlier, a schizophrenic patient with
the deficit syndrome and a schizophrenic patient who is depressed may have
highly similar presentations in terms of diminished emotional experience.
One would expect, however, that such patients would show highly different
treatment responses. For example, the anhedonia of the depressed schizophrenic patient would decrease in response to treatment with a selective serotonin reuptake inhibitor (SSRI), while that of the deficit patient would remain
unchanged. Although research to date has not specifically examined the treatment response of anhedonia in depressed schizophrenia patients versus deficit syndrome schizophrenia patients, several authors have examined whether
negative symptoms more generally are responsive to treatment with SSRIs.
These studies have obtained mixed results, with some demonstrating a reduction in negative symptoms when an SSRI is used (Goff et al. 1990, 1995; Silver and Shmugliakov 1998; Spina et al. 1994; Thakore et al. 1996) and others
finding no such improvement (Buchanan and Gold 1996; Buchanan et al.
1996; Lee et al. 1998; Taiminen et al. 1997). These conflicting results may be
due to a number of confounding factors, such as failure to distinguish between primary and secondary negative symptoms and use of different anti-
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psychotic medications across studies. Further research is needed to address
these issues as well as to examine more specifically whether anhedonia is
responsive to pharmacological intervention in different subtypes of schizophrenia.
Anhedonia represents a deficit in the ability to experience pleasure or
positive emotions. Preliminary evidence also exists for a deficit in the ability
to experience negative emotions, at least among a subgroup of patients with
schizophrenia. For example, the results of S. A. Berenbaum et al. (1987), discussed earlier, suggest that patients with schizophrenia may show indifference
toward both positive and negative experiences. There is also some indication
that patients with severe negative symptoms experience fewer negative emotions. In a study examining social anxiety among patients with schizophrenia,
Penn et al. (1994) found that higher self-reported anxiety was associated with
positive symptoms but not with negative symptoms; only behavioral ratings
of anxiety were associated with negative symptomatology. With regard to depression, Kirkpatrick et al. (1994) found that patients with the deficit syndrome reported less-severe depressive symptoms than did nondeficit patients.
These results suggest that the experience of negative mood states may also be
diminished among patients with primary negative symptoms. The diminishment of both positive and negative emotions in such patients is clinically significant, given that emotional experience plays a key role in motivation. That
is, diminished subjective feeling may be associated with impairments in motivated behaviors (e.g., functioning in a socially appropriate way, taking medication, pursuing vocational or other interests).
Research has also begun to examine the subjective experience of negative
symptoms per se (Jaeger et al. 1990; Liddle and Barnes 1988; Liddle et al.
1993). The subjective experience of negative symptoms seems to be reported
more often among patients with more severe positive and/or depressive
symptoms. For example, Jaeger et al. (1990) found that their Subjective Deficit Syndrome Scale (SDSS) was correlated with both depressive and positive
symptoms in acute schizophrenia patients, but not with negative symptoms
in either acute or chronic schizophrenia patients. Similarly, Liddle and colleagues (1993) found higher Subjective Experience of Deficits in Schizophrenia (SEDS; Liddle and Barnes 1988) scores among depressed schizophrenia
patients than among those who were not depressed.
Although only a small amount of work has been done in this area, these
results nonetheless seem to indicate that whereas schizophrenia patients with
severe negative symptoms may have diminished emotional experience, those
patients with positive and affective symptoms “feel more.” Although the latter
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group of patients may at times show diminished subjective feeling as a consequence of positive or depressive symptoms, this lack of feeling is not a stable
feature of the illness for them, as it is for deficit patients. Thus, clinically, such
patients would present with diminished emotional experience over long periods of time and in a variety of treatment contexts—for example, when unmedicated, on different antipsychotic medications (and on different doses of those
medications), and with or without the addition of an SSRI or other antidepressant.
Most of the research on subjective emotional experience discussed thus
far has used self-report measures. However, we should note that the use of
such instruments in patients with schizophrenia may pose a number of methodological problems. It could be argued that, because of attentional or cognitive impairments, scores on self-report questionnaires may not be
representative of a patient’s actual subjective experience. In support of this
position, a few studies have found that a substantial proportion of schizophrenia patients are unable to complete self-report questionnaires, at least without
assistance (Addington et al. 1993; Gerbaldo et al. 1990). It has also been reported that patients with schizophrenia tend to neglect intermediate ratings in
favor of the center and extreme positions on self-report scales (Bopp 1955).
Some of these difficulties can be minimized by using simpler, more easily understood test formats, such as the true/false format used on the Scales for
Physical and Social Anhedonia (Chapman and Chapman 1978; Chapman et
al. 1976; Eckblad et al. 1982). Nonetheless, findings based on self-report data
should be interpreted with some caution. There are also some methodological concerns relating to interviewer assessments of a patient’s subjective experience of negative symptoms, such as those used in the SDSS and the SEDS.
Such assessments are obtained in an interpersonal context and thus may be
confounded by the social deficits that characterize many patients with schizophrenia (Dworkin 1992).

The Subjective Experience of Pain
In light of these difficulties, alternative ways of conceptualizing and evaluating emotional experience in patients with schizophrenia are needed. In addition to the complexities highlighted above, it has been suggested that affective
deficits in schizophrenia may have little or nothing to do with emotion. Rather, affective deficits such as flat affect might result from neuromotor abnormalities (H. Berenbaum and Rotter 1992; Dworkin 1992; Knight and Valner
1993). In light of this alternative conceptualization of affective deficits, a
promising line of research is the investigation of pain insensitivity among
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schizophrenia patients. The study of pain insensitivity allows for the measurement of affective deficits without the potential social/interpersonal and neuromotor confounds inherent in most observer ratings of such deficits
(Dworkin 1994). Some have argued that the experience of physical pain is an
experience of emotion and, as such, represents an alternative way of examining diminished emotional experience among schizophrenia patients. There is
a great deal of evidence to suggest that many schizophrenia patients are less
sensitive to physical pain. This phenomenon has been noted clinically ever
since the illness was first described (Bleuler 1911/1950; Kraepelin 1919/
1971). The prevalence of pain complaints among schizophrenia patients appears to be much lower than that among patients with other psychiatric disorders (Delaplaine et al. 1978; Merskey 1965; Spear 1967; G. D. Watson et
al. 1981). There are also numerous reports in the literature that patients with
schizophrenia appear to have a reduced sensitivity to pain in a wide variety
of conditions, such as bone fractures (Fishbain 1982; Marchand et al. 1959),
burns (Shattock 1950), peptic ulcers (Ehrentheil 1957; Hussar 1968; Marchand et al. 1959; West and Hecker 1952), cancer (Talbott and Linn 1978), and
heart disease (Hussar 1965, 1966; Lieberman 1955; Marchand 1955; Vanderkamp 1970). Pain insensitivity among schizophrenia patients has also been
demonstrated experimentally with the use of a variety of painful stimuli (e.g.,
thermal, electrical, pin-prick; see Dworkin 1994 for a review).
The experience of pain involves both sensory and emotional aspects. Using methods that distinguish between these different aspects of pain, Dworkin
et al. (1993) found that patients with schizophrenia showed significant sensory impairment in discriminating painful thermal stimuli compared with controls. Contrary to prediction, schizophrenia patients as a group did not differ
from control subjects in their reports of pain (a measure reflecting subjective
experience). However, when the data were examined correlationally, it was
found that a higher criterion for the report of pain (i.e., a more “stoical” response to pain) was associated with less-intense emotional experience on a
separate task assessing self-reported emotional experience of humor. Moreover, more stoical responses to pain were also associated with greater affective
flattening (as measured by the SANS). Collectively, these results suggest that
the patients studied had both sensory and emotional deficits. In addition,
these findings provide evidence that at least some patients with schizophrenia
appear to have a diminished experience of pain that is associated with an affective deficit.
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Conclusions
In this chapter we have argued that diminished emotional experience is an independent aspect of affective functioning that is distinguishable from the
more easily observable signs of emotion. The assessment of emotional experience has clinical utility as well as certain methodological advantages for
studies of negative symptoms in schizophrenia. More research is needed to
replicate the findings outlined above. In addition, potential confounds, such
as medication effects and cognitive impairments, require examination. These
remain important directions for future work.
Given the indications that diminished emotional experience characterizes a subset of patients with schizophrenia, it seems reasonable to hypothesize
that this deficit may be associated with particular clinical features. That is,
lack of emotional experience may define a distinct syndrome in schizophrenia, the clinical value of which is obvious. In this context, a promising area of
investigation is the relationship between diminished emotional experience
and the deficit syndrome. One could argue that diminished emotional experience is a deficit or primary negative symptom that is reflected in a number
of other symptoms, such as apathy, amotivation, avolition, and flat affect.
That is, diminished emotional experience may underlie these deficits in behavior, feeling, and motivation. Research to date on the deficit syndrome has
not specifically addressed this issue. The criteria for the deficit syndrome include both items related to the patient’s diminished emotional experience
(e.g., “curbing of interest” and “diminished sense of purpose” and guidelines
regarding clinical judgment of outward emotional signs (e.g., restricted affect,
diminished emotional range [Carpenter et al. 1988]). In other words, the
deficit syndrome criteria appear to represent a combination of deficits in
emotional experience and expression. Future research should focus on determining the relationships among these various affective disturbances and deficit symptoms to illuminate whether impairments in subjective emotional
functioning underlie other, more observable impairments.
Another direction for future research concerns other clinical and prognostic features that appear to be related to diminished emotional experience.
Elsewhere, we have suggested that emotional functioning represents an important component of insight among patients with schizophrenia (Amador et
al. 1991, 1994). Poor insight, or lack of awareness of the signs and symptoms
of the illness, of their consequences, and of the need for treatment, is prevalent among these patients and has important implications for the etiology and
treatment of schizophrenia (for reviews of this literature, see Amador et al.
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1991 and Ghaemi and Pope 1994). Previously, we noted that lack of awareness of illness in neurological disorders, or anosognosia, shares many striking
similarities with unawareness phenomena in schizophrenia, which suggests
the possibility of important phenomenological and etiological parallels between the two (Amador et al. 1991). Babinski (1914) was the first to describe
anosognosia, which has been most frequently observed in patients with hemiplegia and hemianopia following stroke. Babinski also described anosodiaphoria, or emotional indifference toward one’s impairment. Regarding the latter
of these components, Gerstmann (1942) observed that when anosognostic
patients are shown the affected limb, they often regard it with indifference,
indicating not only that they lack awareness of the impairment but also that
they have no emotional reaction to it. The evidence reviewed in this chapter
suggests that emotional indifference may also exist among certain patients
with schizophrenia, and given the similarities of unawareness phenomena in
brain-damaged patients and patients with schizophrenia, it seems reasonable
to hypothesize that such emotional deficits may represent an important component of lack of insight.
We recently completed two studies (X. F. Amador, M. Friedman M,
B. Kirkpatrick, L. Marcinico, S. A. Yale, “Insight in Deficit and Nondeficit
Forms of Schizophrenia” [manuscript in preparation, June 2000]; Kasapis et
al. 1995) in which we addressed this question by examining the relationships
between emotional experience, insight, and deficit symptoms. In the first of
these studies, we reported data—replicating findings of an earlier report
(Young et al. 1993)—indicating that frontal lobe dysfunction underlies deficits
in these areas (Kasapis et al. 1995). We also found that the deficit syndrome
and deficit symptoms are strongly correlated with impairment in illness
awareness in patients with schizophrenia (Amador et al., manuscript in preparation, June 2000). Preliminary evidence from the insight (Bear 1982; Geschwind 1965; Kasapis et al. 1995; Koehler et al. 1986; McGlynn and
Schacter 1989; Young et al. 1993), affect (Borod et al. 1989, 1990, 1993; Mayer et al. 1985; Whittaker et al. 1994), and deficit syndrome (Buchanan et al.
1990; Tamminga et al. 1992) literatures are also consistent with this position.
The co-occurrence of poor insight, deficit symptomatology, and diminished
emotional experience supports the notion of a distinct syndrome in schizophrenia.
The existence of such a syndrome, with descriptive and predictive validity, would seem to have important implications for diagnosis and treatment.
Although a number of recent studies have examined whether the deficit syndrome can be treated pharmacologically (Pelissolo et al. 1996; Suzuki et al.
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1996), to our knowledge, no studies to date have specifically examined
whether diminished emotional experience in deficit patients responds to such
treatments. We suspect that, given the poor prognosis associated with the other aspects of this syndrome (i.e., lack of insight, deficit symptoms, and cognitive impairments), diminished emotional experience may represent a
treatment-resistant feature of the illness in these patients—at least with currently available treatments. This idea is supported in our clinical experience, in
which we have seen deficit patients whose outward negative symptoms—flat
affect, decreased eye contact, monotonous speech, and alogia—improved with
treatment with atypical neuroleptics such as risperidone, clozapine, and olanzapine. However, although their affect appeared brighter, these patients still
reported a diminished inner state (e.g., not being interested in or upset by
much of anything, feeling neither happy or sad). This kind of differential
treatment response of inner and outer signs of emotion remains an important
area for future research and clinical attention.
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The Family Perspective in
the Assessment of
Negative Symptom
Treatment Efficacy
Dale L. Johnson, Ph.D.
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elatives of people with schizophrenia are familiar
with negative symptoms. Positive symptoms can be puzzling, alarming, and
often frightening, but medications tend to reduce them to acceptable levels.
They are also easier to understand as part of a psychotic process. Negative
symptoms have more insidious effects. In a sense, they can be less alarming
and more annoying because they overlap with familiar behaviors and may
appear to be part of the person’s character. They resemble laziness or social
reticence, and as such—appearing in American society, which assigns these behaviors low status—they are devalued and even abhorred.
In this chapter, I review three areas of family involvement in the assessment of negative symptoms: 1) assessment of the burden of schizophrenia for
families, 2) evaluation of the efficacy of clinical trials, and 3) use of assessment procedures in recovery-oriented interventions.

Assessment of the Burden of
Schizophrenia for Families
Large numbers of people with schizophrenia live with relatives, mainly parents, and additional numbers are in regular contact with relatives while living
in their own apartments or in group homes. Goldman (1982) estimated that
60% of schizophrenia patients live with relatives. Family members are therefore the single greatest providers of care for people with this illness.
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For most of these relatives, the behavior of the person with schizophrenia
is a matter of deep concern and the object of close observation. Families are
wary of exacerbations of symptoms, knowing that the ill person may become
more difficult to live with and even dangerous. They also monitor symptoms
closely in order to make changes in the environment that will reduce stress or
motivate the person to attempt to accomplish more.
That living with mental illness is to be burdened has been demonstrated
often. Burden research has usually examined two types of burden, subjective
and objective. Subjective burden refers to the reactions of relatives to the behaviors of the ill person. Objective burden can be divided into two categories. The
first category deals with how the illness interferes with household routines or
family relationships. The second type refers to which patient behaviors concern relatives most; that is, what behaviors they worry about or perceive as
abnormal (Hoenig 1968; Johnson 1990; Platt 1985).
The assessment of objective burden has not been standardized. In their
survey of family burden measures, Schene et al. (1994) identified
21 measures used since 1984. Of these, 7 were designed for use with family
members of schizophrenia patients. Although most of these measures include
items on symptoms or dysfunctional behaviors, there is little agreement on
how to systematically assess these behaviors.
The relative importance of negative symptoms for relatives may be seen
in how these symptoms appear when placed in rank order with positive
symptoms. Several burden studies have reported results in this way. Thus,
Hatfield (1978) reported that family members judged the following behaviors
to be disturbing, in rank order (negative symptoms are in bold type): lacks
motivation, handles money poorly, shows poor grooming and personal
care, has unusual eating and sleeping habits, forgets to do things, talks without making sense, argues too much, refuses to take medication, thinks people
talk about him/her, hears voices, and breaks and damages things. Spaniol and
colleagues (1984) found that concern was greatest for schizophrenic symptoms, depression, listlessness and low energy, and aggressiveness. Creer and
Wing (1975) conducted a similar survey in the United Kingdom. The behaviors most frequently cited were social withdrawal, underactivity, lack of
conversation, overactivity, few leisure interests, odd ideas, odd behavior,
depression, neglect of appearance, and odd postures and movements. Lefley’s (1987) sample of mental health professionals with a mentally ill family
member ranked as very important mood swings, disruption of household
routines, social isolation, lack of motivation, poor handling of money, unusual sleep patterns, verbal abuse of others, and refusal to take medication.
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Three more-recent studies used methods other than ranking to examine
the relative importance of negative symptoms for relatives. Veltro et al. (1994)
found that with Italian families, negative symptoms were perceived as most
burdensome. This was also the case for families in India, as studied by Gopinath and Chaturvedi (1992). However, positive symptoms presented a greater burden for Malay families (Salleh 1994).
It is obvious from these surveys and others not cited here that the level
of objective burden for families is high. The findings seem similar across nations, with essentially the same results in Canada, India, the United Kingdom, and the United States. Actually, however, it is difficult to make direct
comparisons of the various studies, because they have differed so much methodologically. Although most of the studies used questionnaires or structured
interviews, the format and content of the measures differed.
When burden studies are examined from the perspective of negative
symptom assessment, it is apparent that better measures are needed. All of
the studies reviewed used crude measures of negative symptoms—that is, they
approximated behaviors rated in specific measures such as the Scale for the
Assessment of Negative Symptoms (SANS; Andreasen 1989)—and there was
little agreement on which measures to use. There did seem to be relatively
frequent use of the Social Behaviour Assessment Schedule (SBAS; Platt et al.
1980) (to be discussed later in this chapter); of the measures examined, the
SBAS has greatest relevance for negative symptom assessment.

Evaluation of the Effectiveness of
Clinical Trials
Medication Trials
A review of the literature reporting efficacy of the newer antipsychotic medications clozapine, risperidone, quetiapine, ziprasidone, and olanzapine makes
it clear that this type of evaluation is almost exclusively a matter for patients
and provider/researcher staff. Families are rarely if ever included as sources
of information in drug efficacy trials. Our review, admittedly not exhaustive,
did not find any research that made use of relatives’ reports of patient behaviors in drug trials. This is somewhat surprising, given that the newer, atypical
antipsychotic medications are often tested in community settings because patients do not stay long in hospitals. Collins et al. (1991) surveyed the drug
trial literature for typical antipsychotics and found that 13% of the studies
“considered the patient’s self-report or ratings of significant others.” They
concluded that “treatment effectiveness continues to be unidimensional and
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symptom based. Treatment effectiveness may be obscured when measures of
patient functioning, subjective experience, and assessments of significant others are not included with those of symptomatology” (p. 249).
Relatives were included in two medication studies in which the effect of
medication on the burden of living with a serious mental illness was examined (Meltzer 1992; Stevens 1973). Both studies found that burden was reduced, but neither study was concerned with the relatives’ ratings of the
patient’s negative symptoms as such.
In the psychopharmacology area, the emphasis in treating psychotic disorders has been on reducing positive symptoms. Furthermore, management
of these symptoms has typically taken place in hospitals, where trained nursing staff were on hand to monitor changes in symptom status. With the increased emphasis on negative symptoms and with more patients being
treated in the community, symptom monitoring is no longer performed by
trained hospital staff. This creates a gap in observation sensitivity, a gap that
was partly responsible for a medication research scandal that made national
news (Willwerth 1993). In this incident, researchers began treatment of a
male patient in a hospital. When the patient’s condition improved, he was released to his parents’ home. His parents observed his condition, noted deterioration, and reported this to the researchers. Unfortunately, the researchers
failed to take the parents’ reports seriously, and the patient’s condition worsened to a psychotic state. The parents eventually sued the researchers for not
providing an adequate informed consent. However, the symptom monitoring
process appears to have been as much of the problem as the specifications of
the informed consent. If the parents had been included in the monitoring process, trained in the use of observational methods, and encouraged to report
on a regular basis, and if the researchers had valued the information provided, the impending crisis might have been detected and averted.
There have been other, similar cases that have not led to media or legal
presentations but that are no less serious. Certainly, as clinical trials are extended into communities, members of patients’ communities, relatives, {and/
?}or board-and-care providers will need to be asked to take on assessment responsibilities and be included as members of the evaluation team.

Psychosocial Trials
Medication trials are not the only forms of evaluation that might benefit from
relatives’ assessments. Family psychoeducation efficacy trials would seem to
be prime candidates for the involvement of families. However, trials of the effectiveness of family psychoeducation have only rarely used relatives’ assess-
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ments of negative symptoms. Of the many trials that have provided family
psychoeducation—that is, having the patient and family receive information
and training together—only Falloon et al. (1987) and McFarlane et al. (1996)
included relatives’ ratings of negative symptoms in their evaluation of program efficacy.
Falloon et al. (1987) used seven scales from the SBAS: Household tasks,
Leisure activity, Work activity, Decision-making, Friendliness/affection, Everyday conversation, and Outside relationships. Behavior was rated on Impairment and Dissatisfaction. The results over 2 years showed in some detail
areas of the patient’s life that were affected by the family program and areas
that were not. The program had greater effects on performance of household
tasks and decision-making than on the other areas measured. However, combining SBAS scores resulted in significant differences favoring the family program. In addition, the measures revealed that 41% of the patients were free
of behaviors suggesting negative symptoms at the 24-month follow-up.
McFarlane et al. (1996) used the Social Adjustment Scale III, Family
Version (Kreisman et al. 1988), in a comparison of two levels of family-aided
assertive community treatment. Results for that study have not yet been
reported.

Involvement of the
Family in Research and Treatment
That relatives of people with serious mental illnesses should be involved in
research and treatment as allies with professionals has been proposed by
Johnson (1987) and Kuipers (1993), among others. This partnership is necessitated by the fact that schizophrenia is a long-term and disabling condition,
the management of which requires the efforts of many people, not only in
hospitals but also in communities.
One of the questions that arises when it is suggested that relatives be
asked to provide information in a systematic way is whether they can supply
reliable information. Although little is known about this with regard to negative symptom assessment, there is ample evidence of relatives’ ability to provide reliable information in other areas. For example, parents are the major
source of information in the identification of behavior problems in children
(e.g., Barkley 1990). The other main source is teachers. Although agreement
between these two sources is low, the difference is more a matter of different
perspectives than of interrater reliability. Similar results might be expected
from community studies of negative symptoms.
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Families rarely receive training in the assessment of symptomatic behaviors. Herz and Melville (1980) have recommended training families and patients to become aware of early signs of relapse. With this identification, steps
might be taken to intervene before a full relapse occurs. Relatives can perform
this monitoring very well.
Some schizophrenia patients and their families have already learned to
use rating scales such as the Brief Psychiatric Rating Scale (BPRS; Lukoff et
al. 1986) to monitor symptom levels. Although research is lacking on this use
of such instruments, there is no reason why all of the standard symptom
scales could not be used with relatives as sources of information. Of course,
for reliable, meaningful ratings, family members would require the same kind
of training that professional staff receive in use of these measures.
Perhaps the main reason that families are so seldom asked to rate symptom behaviors is that not all patients have relatives living near treatment or
research facilities. Locating and involving relatives calls for additional effort
and cost. Furthermore, some researchers believe that it is better to have the
same trained observers complete ratings. The fact that such observers have
very limited exposure to the patients, especially given that patients no longer
are hospitalized throughout the study period, is viewed as a problem by many
researchers, albeit one that has not yet been solved. It may be time to reexamine assumptions about relatives as sources of systematic information
and to develop ways of resolving some of the data collection impediments.
Relatives can be invited to participate in several ways—and the emphasis
should be on “invited.” Participation should be entirely voluntary. Furthermore, in order to obtain reliable information, family respondents would require training in the use of research measures. Under these conditions,
relatives can
•
•
•

respond to interviews carried out by professional staff,
complete questionnaires alone, or
conduct structured interviews such as the BPRS or the Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987).

Assessment of Negative Symptoms
Very few measures of negative symptoms were designed specifically for use
by relatives of people with schizophrenia. In addition, although there are
many measures of family burden, coping, role functioning, expressed emotion, communication deviance, and other matters pertaining to family mem-
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bers themselves, few measures of relatives’ perceptions of the patient’s
symptom status are available.
Of the scales that have been developed especially for use by relatives,
none has a clear focus on negative symptoms. The following scales, however,
have some relevance for negative symptom assessment.
The Social Behaviour Assessment Schedule (SBAS; Platt et al. 1980) was
developed to measure the patient’s social behavior and its impact on significant others. A relative who knows the patient well is interviewed. The patient’s level of disturbance and social performance are the areas most relevant
for assessment of negative symptoms. The SBAS includes ratings of Slowness/Underactivity and Self-Neglect/Poor Hygiene/Poor Grooming. All of
the Social Performance subscales appear relevant to negative symptoms:
Household Tasks, Spare Time/Leisure Activity, Work/Study, Decision-Making, Friendliness/Affection, Everyday Conversation, and Relationships Outside Family.
Apparently, in the development of the SBAS, reliability of relatives as observers of their patient relatives’ behaviors was not determined (Platt et al.
1980). Intraclass correlations for the SBAS subscales ranged from .92 to .99,
indicating good reliability. Interrater reliabilities were also high.
The Social Adjustment Scale III, Family Version (SAS-III; Kreisman et
al. 1988) is an interview designed to be conducted with a relative or significant other. It includes Role Performance, Social Behavior and Role, and Social Interaction variables. Scales that are closest to negative symptoms are
Performance Adequacy, Leisure Activities, Interpersonal Relations, Romantic Involvement, Relations With Neighbors, and Self-Care. Reliabilities for
the SAS-III are not provided by the scale’s authors.
The Social Functioning Scale (SFS; Birchwood et al. 1990) was developed for use in family intervention programs. It may be used in either questionnaire or interview form. The scale has 42 items covering seven areas:
Withdrawn/Social Engagement, Interpersonal Communication, Independence-Performance, Independence-Competence, Recreation, Prosocial, and
Employment/Occupation. Although scores are obtained for each scale, psychometric studies of the SFS indicate that the scales comprise a single factor;
thus, the Total score, which has highest reliability, may provide the best measure of social functioning. Birchwood et al. (1990) reported that the correlation between SFS Total score and Present State Examination (PSE; Wing et
al. 1974) negative symptoms was .44 (P < .01). Barrowclough and Tarrier
(1990) found the SFS responsive to change brought about by a family intervention program.
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Although these three measures were intended for use with relatives, they
were not designed to focus especially on either negative or positive symptoms. Such a measure remains to be developed.

From Relapse Management to Recovery
Most treatment efforts with schizophrenic patients are directed at managing
symptoms to prevent relapse. Ever since Kraepelin (1919/1971), mental
health professionals have been pessimistic about the long-term prospects for
people with this illness, but today there is reason for more optimism. Warner
(1985) reviewed 68 longitudinal studies of the course of schizophrenia and
concluded that complete recovery occurs in 20%–25% and social recovery occurs in 40%–45% of cases. Complete recovery does not mean that the person is
“cured,” since elements of the illness may remain: rather, it means that the
person is able to function in the community without symptom interference.
The negative symptoms of schizophrenia have profound effects on social
relations. Lack of social responsiveness and expressiveness mark the schizophrenia patient as different—and uninteresting. As the patient becomes increasingly withdrawn, ordinary routines of interpersonal relationships
become disrupted, and other people, including friends and lovers, unsure of
a relationship that once seemed predictable and comfortable, may withdraw.
Contacts with those people often become less frequent and less satisfactory
for the patient. Social networks become smaller and are eventually limited to
immediate family (Hamilton et al. 1989). Families may become the patient’s
last resort as connections to the rest of the social world. They provide for the
patient’s basic needs, they find the patient and bring him or her back from
homelessness, and they take on the burdensome task of seeking professional
assistance when their own assistance is rejected by the patient. In the United
States there are no legal requirements that families take on these tasks for
adult relatives, but they do so nationwide because of the affective ties to and
feeling of responsibility for their loved ones.
To date, the most advanced form of family intervention is a set of programs collectively called family psychoeducation. These programs provide
information and training—to the family and patient together—on problemsolving and coping skills over a period of time ranging from several months
to 2 years. Family psychoeducation, as developed by Leff and associates
(1982) in London and elaborated in several other settings (see Lam 1991),
has been shown in controlled research to be highly effective in reducing rates
of relapse (e.g., at the 2-year follow-up, average program relapse was 28%
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compared with 63% for controls) and, in the case of the Southern California
project (Falloon et al. 1987), in significantly reducing symptom levels.
Through management of environmental stress, people with serious mental illnesses have a more benign course of the illness. This research has laid the
groundwork for teaching families how they can help without being too intrusive. The focus has been on preventing or delaying relapse. Now it is time to
move ahead to a recovery paradigm. What can be done to promote patient
recovery and restore patients to full functioning?
When negative symptoms persist, it is conventional to recommend use
of psychosocial interventions such as token economies, social skills training,
life skills training, self-instructional training, and problem solving (Slade and
Bentall 1989). Suggestions for alternative medications are also made (e.g.,
Carpenter 1996). It is not usual to suggest that the family or other community
caretakers of the patient be encouraged and trained to work to counter negative symptoms. Enlisting family assistance in rehabilitation offers two
unique advantages: 1) the activities can continue for years rather than only a
few months as is common in clinic-based rehabilitation, and 2) the training
would take place in real-life settings, thus making it immediately practical and
promoting generalization.
It is envisioned that ongoing assessment of patient symptom status
would be part of the long-term recovery-enhancement plan. This use of assessment was described by Gardner and Hunter in their multimodal functional model for treating serious mental illnesses (W. I. Gardner and R. H.
Hunter, “The Multimodal Functional Model Enhances Treatment for People
With Serious Mental Illness” [unpublished manuscript], August 1995). In this
model, a treatment plan is first developed based in part on assessment of the
patient’s symptom status, social situation, resources, and liabilities. Long- and
short-term objectives are then established, and their attainment is assessed
with the use of an appropriate battery of measures. Although this model was
developed for community mental health center staff, it could be adapted for
use with relatives of people with serious mental illnesses. Ongoing assessment
is a key part of the process, because family members and the patient need to
know where they are and where they have been.
In work with families, the various rehabilitation activities to be undertaken should be directed at negative symptoms and should therefore be those
that encourage social interaction, affective arousal, interest in self-improvement, and lengthened span of attention. Such activities might include taking
part in community meetings, going to movies, taking community college
courses, engaging in regular exercise at a health club, reading newspapers

148

Negative Symptom and Cognitive Deficit Treatment Response

aloud and discussing contents, playing games socially or on computers, participating in Sierra Club hikes, attending art gallery openings, going to athletic events, and so on. The range of activities is unlimited and the choice is
based on what is naturally available to the family and community. What
makes these different from ordinary family activities is that they are selected
to achieve preselected goals, and progress is monitored through the use of rating scales. Activities can be adapted, increased, or broadened to bring about
measurable changes. Changes are expected to occur slowly over an extended
period.
Recent research in health psychology suggests another way in which
families can help to foster recovery. This research has placed emphasis on the
relationship of patient and professional in dealing with severe and long-term
disorders or illnesses. In the clinician–patient partnership, the clinician is responsible for structuring the course of treatment, and the patient is responsible for carrying out the treatment. Marks (1994) recently described how this
partnership works:
Self-care is a major issue if I have a chronic disease, like diabetes, that requires not just one episode of treatment but permanent, ongoing care, without which I will die. I may have to inject insulin every day, varying the dose
according to my response, exercise, and stress; test my urine for sugar and
ketones; and carefully monitor my diet. At intervals, the clinician advises me
what to do, but in the final analysis it is I who have to carry out the treatment. (p. 20)

The situation Marks describes is much like the situation for people recovering from a serious mental illness.
Marks (1994) went on to show that the outcomes of interventions that
require active, ongoing participation by the patient are better if the interventions have certain characteristics, such as close adherence to the prescribed
treatment. Such adherence is improved if patients keep records of medication
taking, occasions of stress, practice of exercise, and the like.
At present, most professional prescriptions are vague: “take these pills,”
“go to the psychosocial club,” “learn to cope.” In contrast, the methods developed by health psychologists are highly specific. It is possible to see that
one has achieved something or—if failure is experienced—to know what to do
next to improve one’s chances of success.
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Looking Toward the Future
Accurate assessment of the patient’s symptoms in the move toward recovery
requires symptom measures that are highly sensitive and ecologically valid
(i.e., grounded in real-life behaviors [Bronfenbrenner 1977]). Instruments
available at present are not adequate. It is fairly obvious that negative symptoms are present neither in a homogeneous way nor at all times. People with
prominent negative symptoms are at times quite expressive and in some situations are motivated to explore new experiences. What is not at all obvious
is why, when, and where these symptom changes occur. Are there changes in
the environment that result in alleviation of negative symptoms? What can
be done to maintain a symptom-free state? Answers to these questions call for
a better understanding of the natural course of negative symptoms in the lives
of people who have schizophrenia. This, in turn, calls for better assessment
measures.
One type of instrument that is needed is an easy-to-use, family-recorded
measure of day-to-day behaviors. How do negative symptoms appear in ordinary behavior? Something like the Vineland Adaptive Behavior Scales
(Sparrow et al. 1984) may be useful. (The Vineland itself is not appropriate
for most adult psychiatric patients.) For example, in assessing the amotivational syndrome, the use of questions such as “Does s/he put dishes in dishwasher without reminding?” could be part of a scale.
Gaining a better understanding of the ordinary appearance of negative
symptoms may require strategies such as videotaping of problem-solving or
social interactions. The work of Walker and colleagues (1993) on affective expression provides useful suggestions in this regard. Although development of
new measures of negative symptoms that are appropriate for use in the community by families will be difficult, such measures will be essential for the expansion of knowledge.
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Regulatory Aspects of
Drug Treatment for
Negative Symptoms
Paul Bailey, M.R.C.Psych.

“…sooner or later, current sponsors of the positive/negative distinction will
have to make up their minds in regards to the nature of the link between the
symptoms named by these words.” (Berrios 1991)

The task of a drug regulatory authority is defined clearly and succinctly in
the United States Code of Federal Regulations (CFR): “[the U.S. Food and
Drug Administration (FDA)] will approve an application after it determines
that the drug meets the statutory standards for safety and effectiveness, manufacturing and controls, and labeling” (21 CFR Sec 314.105). The regulatory
approach to negative symptoms thus requires consideration of how a drug
treatment might be labeled and how efficacy and safety might be demonstrated. But as Berrios (1991) points out, such a discussion cannot be divorced entirely from a discussion of other aspects of schizophrenic symptomatology.
The original descriptions of schizophrenia by Bleuler (1911/1950) and
Kraepelin (1919/1971) gave considerable weight to what would now be regarded as negative symptomatology—such as “autism” (withdrawal) and “affect” (including emotional blunting)—as well as to a progressive course of the
illness, leading usually to severe handicap. Over time, these aspects came to
be relatively neglected, and, especially in English-speaking circles, great importance became attached to the so-called first-rank symptoms of Schneider
(1976). In the last decade or so, negative symptoms have been to some extent
rediscovered, a number of rating scales have been devised to assess them, and
the notion of first-rank symptoms has come under fire (e.g., Crichton 1996).
Diagnostic criteria (American Psychiatric Association 1994) have been amended to give greater prominence to negative symptomatology. The concept of
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schizophrenia is not fixed, but changing: as Berrios (1991) noted, this is linked
to our ignorance of the underlying pathophysiology of schizophrenia.
The efficacy of antipsychotic drugs in the treatment of positive symptoms of schizophrenia is beyond doubt. The efficacy of the same drugs in the
treatment of negative symptoms has been the subject of controversy at least
since Johnstone et al. (1978) failed to find an effect of flupenthixol on two core
negative symptoms. The question as to whether negative symptoms respond
to neuroleptic treatment remains open (for a review, see Carpenter 1996); I
will argue that the answer depends on how the question is defined. Everyday
clinical experience, however, strongly suggests that an unmet need exists for
a better treatment for negative symptomatology.
In 1991, six clinical researchers from the European pharmaceutical industry who were engaged in the development of potential new treatments for
negative symptoms met together to exchange ideas. We noted that no regulatory guidelines existed. After a review of the literature, we discussed our observations and concerns with hospital-based researchers in Europe, and an
account of our deliberations was published (Möller et al. 1994). In this chapter, I shall develop some of the themes discussed in that paper with reference
to subsequent regulatory authority decisions.

Negative Symptoms:
Considerations for Clinical Trials
Among the points developed in the 1994 paper are the following:
1. There are several different definitions of the negative syndrome in
schizophrenia (for a more detailed review, see Fenton and McGlashan
1992).
2. Secondary negative symptoms occurring during acute psychotic exacerbations need to be distinguished from “true” or “primary” negative
symptoms, and also from depressive symptoms and drug-induced parkinsonism or sedation.
3. Therapeutic trials in the “negative symptom” indication show great
methodological heterogeneity.
We therefore argued that such trials should exclude patients with high
levels of positive symptoms, depressive symptoms, extrapyramidal side effects (EPS), and sedation and should require patients to show chronic “core”
negative symptoms common to most classifications (namely, flat affect and

Regulatory Aspects of Drug Treatment for Negative Symptoms

155

poverty of speech). These proposals were purely pragmatic, intended to improve the methodology of clinical trials. We stated clearly that trial inclusion
and exclusion criteria must not be too restrictive, or patient recruitment
would become too difficult; for this reason, we avoided giving precise cutoff
levels on various rating scales, which would in any case have been arbitrary.
We were not proposing a new schizophrenic syndrome or attempting to
[re]define “negative schizophrenia.” The use of the word considerations in the
title of the paper was intended to reflect this approach.
From a regulatory point of view, therefore, it could be argued that our
work did not go far enough: we did not define a new diagnostic entity that
could be used in labeling. And regulatory authorities (notably the FDA) have
emphasized that they do not consider themselves responsible for the definition of clinical diagnostic entities. Nonetheless, clinical development of new
neuroleptics has obliged regulatory agencies to address questions such as the
following: What claims relating to negative symptoms can be made for new
neuroleptics? What data are required to support such claims?
In the United States, the Psychopharmacologic Drugs Advisory Committee of the FDA has considered these issues in their discussions of new drug
applications (NDAs) for risperidone and sertindole. The discussion on sertindole was devoted mainly to safety rather than efficacy issues; the comments
made on negative symptoms were similar to those made for risperidone.
Thus, risperidone will be used to illustrate the United States regulatory viewpoint.
The complicated evolution of a centralized NDA procedure in the European Community has been summarized by Kidd (1997). Briefly, in the centralized (or “concertation”) procedure, the application is made directly to the
European Agency for the Evaluation of Medicinal Products (European Medicines Evaluation Agency [EMEA]); the European Committee for Proprietary Medicinal Products (CP M P) then produces a European Public
Assessment Report (EPAR) that is used as the basis for acceptance or refusal
of the drug in all member states. To date, only one neuroleptic, olanzapine,
has been submitted via the centralized procedure; the EPAR for olanzapine
will be used to illustrate the European Community regulatory viewpoint.

The United States Position:
Risperidone
In April 1993, the Psychopharmacologic Drugs Advisory Committee of the
FDA met to discuss the NDA for risperidone. The proceedings of this meet-
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ing (U.S. Food and Drug Administration 1993) show that many of the issues
addressed by the European working group were also discussed by this group
of American experts at the invitation of FDA officials, who stated at the beginning of the meeting that the FDA does not “have a firm position or policy
about negative symptoms” (U.S. Food and Drug Administration 1993,
p. 65). Nonetheless, the FDA’s concerns were clearly communicated (U.S.
Food and Drug Administration 1993, p. 22):
•
•

•

•

Is there agreement on what constitutes negative symptoms?
Are negative symptoms part of the typical schizophrenic syndrome, or is
it possible to tease out subtypes of schizophrenia that are predominantly
characterized by negative symptoms? If so, should those subtypes be
studied specifically?
How should a regulatory agency handle claims for negative symptoms?
(“Is this a legitimate claim or is this pseudo-specific in some sense?” [U.S.
Food and Drug Administration 1993, p. 22])
Is there evidence for differential responsiveness across neuroleptics with
regard to negative symptoms?

The conclusions of the Psychopharmacologic Drugs Advisory Committee were very similar to those of the European working group. To establish a
“negative symptom indication,” one should study “a particular population”
(U.S. Food and Drug Administration 1993, p. 282)—i.e., “a group of patients
who have prominent negative symptoms” (p. 292), “a population of schizophrenics where positive symptoms are held constant in some way” (p. 293).
An acutely ill population is not suitable “because in these populations very
often the negative symptoms may be masked or complicated, or confounded
by other things such as EPS” (p. 294).
Regarding optimal study duration, the European group, recognizing the
lack of available data, tentatively suggested 8 weeks as “prudent.” The United States group regarded 6 weeks to 8 weeks as insufficient (U.S. Food and
Drug Administration 1993, pp. 295, 317), albeit without citing data, and one
member hesitantly recommended 3 months (p. 295). Another suggested that
in addition to the change in negative symptoms per se, the effects of that
change on “jobs, social networks, reintegration into family” might be studied,
over a period of “3 months, or 6 months, or 8 months” (p. 304).
Because the risperidone registration dossier did not contain a study
aimed specifically at establishing the drug’s efficacy for negative symptoms,
the “negative symptom indication” was not accepted. However, it is interesting to note that a subsequent reanalysis of the risperidone data set by School-
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er (1994) suggested that if the analysis were restricted to patients with
predominantly negative symptomatology, an advantage for risperidone over
haloperidol would be seen. This advantage was seen in change from baseline
in the Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987) total
score, as well as in change in the Negative Syndrome Scale score, but became
much less apparent when the whole data set (including patients with prominent positive symptoms) was considered. This analysis may be viewed as
supporting the position of the European working group.
Nonetheless, it may be thought unfortunate that the FDA position on
negative symptoms has still not been clearly stated, but rather must be deduced from the deliberations of the Advisory Committee. Although the FDA
has clearly rejected the claim that risperidone has superior efficacy for negative symptoms, its view as to how this claim might be established remains undefined. A crucial element of study design—duration—remains entirely open;
no evidence defining the minimum duration of a “negative symptom” study
has ever been presented, and it is still unclear whether the measurement of
effects of negative symptoms on social functioning is a central element of such
a study or merely an optional extra.

The European Position:
Olanzapine
The position of the CPMP concerning negative symptoms has to some extent been clarified by the marketing authorization for olanzapine (Committee
for Proprietary Medicinal Products 1996). The indication finally approved
was “treatment of schizophrenia,” although a further paragraph contains information on olanzapine’s effect on “associated depressive symptoms.” Concerning negative symptoms, the authorization stated:
The main studies showing statistically significant improved efficacy for
these [i.e., negative] symptoms . . . were not done prospectively with relief
of negative symptoms as the primary endpoint in a specific population of patients showing persistent negative symptomatology. (Committee for Proprietary Medicinal Products 1996, p. 16)

Concerning a study apparently showing that olanzapine had a greater effect than haloperidol on negative symptoms, the document argued:
as the haloperidol doses were possibly too high (mean modal maintenance
dose 11.8 mg) and could potentially induce depression mimicking negative
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symptoms, it is difficult to conclude that olanzapine is undoubtedly more efficacious on negative scores than haloperidol. (Committee for Proprietary
Medicinal Products 1996, p. 15).

This decision was based on the input of an “ad hoc expert working
group,” which reported that
In order to claim a specific indication for negative symptoms, prospectively
designed studies should be carried out in patients with stable schizophrenia
who have prominent and persistent negative symptoms. As far as the negative symptoms in acute schizophrenia are concerned it would not be appropriate to mention a treatment effect in the Indications section of the
Summary of Product Characteristics (SPC). (CPMP Efficacy Working Party and Ad Hoc Group of Experts on Schizophrenia joint meeting: minutes.
London, June 7, 1996)

This ad hoc group came to a very similar conclusion concerning the indication “depressive symptoms in schizophrenia”: “data should be gathered
from studies prospectively designed to assess the effects in schizophrenic patients with clinically prominent depressive symptoms” (CPM P Efficacy
Working Party and Ad Hoc Group of Experts on Schizophrenia, June 7,
1996). However, although “depressive symptoms in schizophrenia” was not
accepted as an indication for olanzapine, relevant data are given in
Section 4.1.2, “Further information on clinical data,” in the SPC (Committee
for Proprietary Medicinal Products 1996, p. 22), whereas no such data are
given for negative symptoms. This discrepancy is difficult to explain, especially in view of the fact that a potential depressogenic action of other neuroleptics (haloperidol) is specifically mentioned in the marketing authorization.
Also of interest in this connection is the abbreviated prescribing information appearing in publicity for olanzapine in the United Kingdom. After mentioning the drug’s effect on depressive symptoms, the prescribing information
continues: “olanzapine was associated with significantly greater improvements in both negative and positive schizophrenic symptoms than placebo or
comparator in most studies.” Thus, the British authorities appear to have accepted the “negative symptom indication” that was explicitly rejected by the
CPMP. It is noteworthy that this indication does not appear in the abbreviated prescribing information for clozapine, despite the existence of similar
data comparing clozapine with chlorpromazine. Perhaps it was felt that the
clozapine indication “treatment-resistant schizophrenia” already implied superior efficacy.
Thus, the theoretical standpoint of the CPMP is coherent, but its deci-
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sions are not. For both depressive and negative symptoms in schizophrenia,
the CPMP wants to see prospective studies in appropriately defined populations. This is laudable as far as it goes—which, however, is not far enough: the
CPMP’s definition of the population for negative symptoms is even looser
than that proposed by the European working group. In the absence of such
studies, the CPMP has allowed labeling information relating to depressive
but not negative symptoms, which is hard to understand. It is difficult to escape the conclusion that the European authorities, like the American ones,
are worried about the potential commercial advantage given to the first compound to receive the “negative symptom” indication.
Furthermore, the British authorities appear to have accepted an indication not accepted by the CPMP, which would seem to weaken the concept of
a pan-European drug approval process. This has unpalatable implications not
only for this centralized European procedure but also, by implication, for the
ongoing struggle for regulatory “globalization,” the inherent problems of
which are trenchantly addressed by Kidd (1997).

Discussion
A pharmaceutical company considering the development of a new compound in the indication “negative symptoms of schizophrenia” faces several
daunting obstacles.
One such obstacle is the almost total lack of clear regulatory guidance
concerning this indication. True, a consensus has emerged that clinical trials
aimed at establishing a treatment effect on negative symptoms need to study
a selected population, and regulatory authorities in Europe and the United
States have accepted the methodological arguments against studying an
acutely ill group of psychotic patients with prominent positive symptoms.
However, these authorities have offered virtually no coherent advice about
the kinds of studies they would like to see in support of the indication. What
they do not want is clear; what they do want remains frustratingly obscure.
This unsatisfactory state of affairs can only hinder the development of new
treatments for these difficult and disabling symptoms.
However, even with the very limited guidance available, some practical
obstacles become apparent. The “patients with stable schizophrenia who
have prominent and persistent negative symptoms” demanded by the CPMP
ad hoc working group are probably hard to find, even if fairly wide criteria
are applied. In a study of the effect of amisulpiride and haloperidol on negative symptoms (Speller et al. 1997), patients on 18 medium- to long-stay
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wards in two psychiatric hospitals were screened; of 223 patients meeting
DSM-III-R (American Psychiatric Association 1987) criteria for schizophrenia, only 60 (27%) were selected to enter the study on the basis of the criteria
suggested by Möller et al (1994). As a result of the small sample size, the differences between the two treatments did not reach statistical significance. In
addition, as the authors pointed out, “the findings should only be generalized
with caution to the majority of patients with schizophrenia” (Speller et al.
1997, p. 567). To obtain a sample of sufficient size to deliver the necessary statistical power to demonstrate superiority over a conventional neuroleptic, a
trial of a new treatment for negative symptoms will probably need to screen
a very large patient population.
Another obstacle, as noted at the very start of this chapter, is the lack of
a clear definition of the term “negative symptoms” and of the relationship of
negative symptoms with the rest of the schizophrenia syndrome. The FDA
has expressed its doubts thus:
If you find it is unnecessary and redundant to say that an anti-psychotic has
an effect on negative symptoms, [then] allowing one group to describe negative symptoms in some unique way creates the image of something being
distinct and unique…when in fact it is not.…In the absence of evidence that
is compelling or convincing or substantial [my emphasis]…that there is a differential
effect of two drugs, what do you gain by saying anything about negative
symptoms? (U.S. Food and Drug Administration 1993, pp. 309, 318)

The demand for “compelling” evidence reflects another regulatory concern (U.S. Food and Drug Administration 1993, p. 302): that the first drug
approved with a specific negative symptom indication will have a substantial
commercial advantage. Thus, by implication, the standards of proof required
will be high. In view of the potential rewards, the interest shown by the pharmaceutical industry in the negative symptom indication is understandable.
However, the potential difficulties of achieving the required standards of
proof should not be underestimated.
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The Biology and
Pathophysiology of
Negative Symptoms
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D

uring the past 20 years, there has been a resurgence
of interest in the negative symptoms associated with schizophrenia. Negative
symptoms are currently considered to be a fundamental feature of the disease
process and thought to be at least in part responsible for the social and occupational dysfunction seen in persons with schizophrenia. These realizations
have produced a massive effort to identify the pathophysiology of negative
symptoms, with an expectation that such a finding would lead to more effective treatments and ultimately provide relief for individuals suffering from
schizophrenia. While this increasing research effort has allowed us to make
great strides in our understanding of the neurobiological basis of negative
symptoms, finding a single pathophysiology to account for all negative symptoms has remained elusive.
Much of the impetus for empirical research on negative symptoms of
schizophrenia over the past two decades can be attributed to the work of
Crow (1980), and Andreasen and Olsen (1982). In an effort to better understand schizophrenia and the neurobiology involved in the various symptoms,
Crow (1980) suggested that schizophrenia could be categorized into two
types. Originally, Crow suggested that type II (negative) schizophrenia was a
later stage of schizophrenic illness, into which some patients with type I (positive) schizophrenia might progress; he subsequently (Crow 1985) revised
this concept to propose that positive and negative symptoms reflected two relatively independent pathophysiological processes that could coexist in patients. He now postulated that the type I schizophrenic process was related to
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dopaminergic hyperactivity and responded well to treatment with antipsychotic medications that block postsynaptic D2 dopamine (DA) receptors; in
contrast, the type II schizophrenic process was considered to be related to
structural brain abnormalities (e.g., enlarged ventricles) and possible dopaminergic hypofunction, reflecting a more degenerative condition or a developmental impairment. Andreasen and Olsen (1982) originally suggested that
positive and negative symptoms in schizophrenia were dichotomous and
defined two distinct types of schizophrenia patients (i.e., positive symptom
patients and negative symptom patients) who likely had unique pathophysiologies. A subsequent study (Andreasen et al. 1990b) found that the vast majority of patients have both positive and negative symptoms and that
categorizing patients as either positive or negative symptom patients appears
to be of limited utility in differentiating possible differences in neurobiological
mechanisms.
A major obstacle to a more complete understanding of the pathophysiology of negative symptoms is the fact that many different factors in
schizophrenia can contribute to their phenotypic expression—that is, crosssectionally primary and secondary negative symptoms can be indistinguishable in terms of their expression (Carpenter 1991; Sommers 1985; Tandon
and Greden 1990). Carpenter et al. (1988) emphasized the need to differentiate between primary and secondary negative symptoms in order to understand the pathophysiology of primary negative symptoms. They suggested
that although the exact pathophysiology of primary negative symptoms was
unknown, it was likely related to neurotransmitter deficiency and/or frontal
lobe dysfunction. Although the distinction between primary and secondary
negative symptoms is important and makes intuitive sense, whether one can
reliably differentiate between primary and secondary negative symptoms is
debatable (Flaum and Andreasen 1995).
Implicit in Carpenter’s distinctions between primary and secondary negative symptoms was the notion that secondary negative symptoms are
brought about by positive symptoms, depression, extrapyramidal side effects
(EPS) of antipsychotic medications, and lack of stimulation in the environment and thus involve different pathophysiological processes. Various investigators (Andreasen et al. 1994; Berman and Weinberger 1990; Bermanzohn
and Siris 1992; Tandon and Greden 1989; Tandon et al. 1991a) have pointed
out that even though positive symptoms, depression, and EPS can each separately produce phenotypically negative symptoms, it is possible that all of
these etiological factors act via a common pathophysiological mechanism
(Figure 9–1).

The Biology and Pathophysiology of Negative Symptoms

165

FIGURE 9–1. Model of multiple etiologies and a single pathophysiological mechanism underlying negative symptoms.

On the other hand, it is also possible that all negative symptoms arise
from different pathophysiological pathways that converge in a final clinical
consequence (Figure 9–2). In this model, mechanisms such as hypodopaminergic activity in frontal lobes, cholinergic excess, overactivity of the 5-hydroxytryptamine (5-HT [serotonin]) 2A receptor, and hypoglutamatergic activity
may all lead to the production of negative symptoms. Conceivably, there may
be a specific pathophysiological pathway that mediates negative symptoms
for each single etiology; alternatively, different etiologies may all produce
negative symptoms via multiple nonspecific pathophysiological processes.
Before embarking on a review of the specific neurobiological mechanisms implicated in the causation of negative symptoms, we present a brief
summary of our current understanding of negative symptoms:
1. Negative symptoms constitute an integral component of schizophrenic
psychopathology. They are not, however, specific to schizophrenia.
2. Data support the existence of a negative symptom syndrome that is distinct
from a positive symptom syndrome in terms of clinical, prognostic, and
neurobiological correlates (Robins and Guze 1970).
3. Positive and negative syndromes are not mutually exclusive and often coexist in the same patient.
4. Negative symptoms are not a unitary construct. They can be manifested as
a consequence of a variety of conditions that occur over the course of

166

Negative Symptom and Cognitive Deficit Treatment Response

FIGURE 9–2. Model of multiple etiological and multiple pathophysiological mechanisms underlying negative symptoms.

schizophrenic illness, such as core schizophrenic pathology, depression,
or neuroleptic-induced EPS (Figure 9–3). Although distinguishing between these “etiological factors” may not be easy, awareness of different
contributing factors provides a useful framework; results of studies investigating the neurobiological basis of negative symptomatology can be
heavily influenced by the source of the negative symptoms. For instance,
if one studies a group of schizophrenia patients with severe negative
symptoms and the majority of these individuals concomitantly have significant depression, one may find neurobiological correlates of depression (i.e., reduced serotonergic activity) and mistakenly assume that
these are components of negative symptom pathophysiology. The majority of the studies examining the neurobiology of negative symptoms
have not made these distinctions, and this has led to discrepant findings.
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Components of negative symptoms.

5. From a longitudinal perspective, there appear to be three components of primary negative symptoms (Figure 9–4):
a. a premorbid component: negative symptoms that are present before the
first psychotic episode and that are associated with poor premorbid
function
b. a psychotic-phasic or nonenduring component: negative symptoms that oc-
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FIGURE 9–4.

Longitudinal course of primary negative symptoms in schizophrenia.

cur only in association with positive symptoms and that are restricted to the period around a psychotic exacerbation of schizophrenic
illness
c. a postpsychotic deterioration component: persistent negative symptoms that
occur after a psychotic episode and that reflect deterioration and decline from premorbid levels of functioning
It is not known whether the pathophysiological bases of these components of negative symptoms differ.
6. Negative symptoms are not completely refractory to neuroleptic treatment. In
fact, there is strong evidence that negative symptoms do improve over
the course of neuroleptic treatment; such improvement is most prominent in the acute phase of the illness. Clozapine and other atypical antipsychotics have generally been found to be more effective than
conventional neuroleptics in ameliorating negative symptoms (Jibson
and Tandon 1998; Meltzer et al. 1989); it appears that much of this
greater benefit may be related to their lower propensity to cause EPS.

Neurobiology of Negative Symptoms
Neuropharmacological, structural, and functional brain abnormalities have
all been implicated in the pathophysiology of negative symptoms in schizophrenia. The precise abnormal brain circuitry responsible for negative symp-
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toms has not, however, been definitively defined; consequently, development
of “negative symptom treatments” based on underlying putative mechanisms
is still in a nascent stage.

Neuropharmacological Brain Abnormalities
Although viewing negative symptoms of schizophrenia as reflecting a neurotransmitter imbalance appears promising, clearly characterizing the specific
neurotransmitter imbalances has been very difficult. Because antipsychotic
medications—the first truly effective treatments for schizophrenia—appear to
work by blocking dopamine neurotransmission, that neurotransmitter system has received the greatest interest. However, virtually every neurotransmitter, neuromodulator, or hormone discovered thus far has received
consideration as being possibly implicated in the production of positive and
negative symptoms of schizophrenia. Whereas positive symptoms can at least
tentatively be explained as a consequence of either absolute or relative hyperdopaminergia, negative symptoms have been linked to several different kinds
of neurotransmitter dysfunction.

Dopamine
Dopamine is the neurotransmitter most often implicated in the pathophysiology
of schizophrenia. The dopamine hypothesis has been one of the bedrocks of
schizophrenia pathophysiology ever since Carlsson and Lindquist (1963) reported that neuroleptics increased dopamine turnover in laboratory animals.
Simply put, the hypothesis suggests that schizophrenia results, at least in part,
from a functional overactivity or overabundance of dopamine in the brain.
This speculation is supported by the fact that dopamine agonists such as Ldopa and amphetamine can cause psychosis (Angrist et al. 1973) and by the
finding that all antipsychotic medications effective in treating positive symptoms block neurotransmission at the dopamine D2 receptors. In contrast to
their clear positive symptom efficacy, the effect of conventional antipsychotic
medications on negative symptoms is more controversial. Although these
agents have been shown to decrease negative symptoms during the acute psychotic phase of the illness, this result is likely related to their direct effect of
reducing positive symptoms (e.g., hallucinations and delusions), which leads
to an indirect reduction of negative symptoms (Tandon et al. 1990, 1993).
Conversely, through their side effects (akinesia and akathisia), typical antipsychotics may produce affective flattening and avolition-apathy that mimic
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negative symptoms (Miller et al. 1994a). Therefore, the question of whether
typical antipsychotics have a direct effect on the underlying pathophysiology
of negative symptoms remains unresolved.
Although dopaminergic agonists can mimic positive symptoms such as
paranoia and hallucinations reasonably well, they do not produce negative
symptoms. Because it seems unlikely that simple hyperdopaminergia can account for both the positive and the negative symptoms of schizophrenia, several investigators have suggested that negative symptoms in schizophrenia
may actually be related to hypodopaminergic activity, particularly in the frontal regions (Berman and Weinberger 1990). Some investigators have found
lower concentrations of cerebrospinal fluid (CSF) homovanillic acid (HVA)
(presumably a measure of central dopaminergic activity) in association with
greater severity of negative symptoms in persons with schizophrenia (Bowers
1974; Lindstrom 1985; Pickar et al. 1990). These findings could be compatible with a deficit of cortical dopamine activity in negative schizophrenia.
Weinberger and associates (1988), among others, have suggested that deficient mesocortical dopamine activity may contribute to the hypofrontality
observed in many patients with schizophrenia, particularly those with severe
negative symptoms (discussed in more detail below). In a Xenon-133 singlephoton emission computed tomography (SPECT) study of drug-free schizophrenia patients selected for prominent “hypofrontality,” Geraud and colleagues
(1987) found that piribedil restored near-normal blood flow. Weinberger and
co-workers (1988) found a positive correlation between CSF HVA concentrations and prefrontal regional cerebral blood flow (rCBF) in patients with
schizophrenia during frontal cognitive activation with the Wisconsin Card
Sorting Test (WCST; Heaton 1981). Daniel and colleagues have reported
that both intravenous apomorphine (Daniel et al. 1989) and oral dextroamphetamine (Daniel et al. 1991) improved blood flow to the dorsolateral prefrontal cortex in patients performing the WCST.
If positive symptoms are in fact related to hyperdopaminergic activity
and negative symptoms to hypodopaminergic activity, it seems counterintuitive to think that positive and negative symptoms could occur simultaneously
in a given individual. Weinberger (1987) has proposed a neurodevelopmental
model in which such an apparent dichotomy is possible. Various studies have
demonstrated that there are complex feedback circuits between the prefrontal
cortical and subcortical dopamine systems. Animal studies have found that a
disruption of the dopamine system in the prefrontal cortex blocks feedback
inhibition of the subcortical dopamine system, resulting in a functional hyperactivity of basal ganglia and limbic dopamine (Pycock et al. 1980). Weinberg-
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er (1987) suggested that in schizophrenia, increased subcortical dopamine
activity is caused by diminished inhibitory effects of the hypoactive dopamine
afferent projections from the prefrontal cortex. He proposed that a putative
hypofunction of the prefrontal dopamine system provides a neurobiological
basis for negative symptoms and that increased subcortical dopamine activity
would account for positive symptoms. Thus, the combination of positive and
negative symptoms in schizophrenia could potentially result from reduced
prefrontal dopamine function (negative symptoms), leading to relative hyperactivity of subcortical dopamine (positive symptoms, consistent with the classical
dopamine hypothesis).
As Pickar and co-workers (1990) pointed out, it is difficult to review
pharmacological and metabolic studies of schizophrenia without concluding
that dopamine plays a significant role in mediating both negative and positive
symptoms. Nevertheless, the characteristics of dopaminergic involvement remain unclear. Likewise, the role that other dopamine receptors (e.g., D 1, D3,
D4, D5) play in schizophrenia—and particularly in the development and treatment of negative symptoms—remains ambiguous (Joyce and Meador-Woodruff 1997).

Serotonin
Early theories implicating serotonin in the pathogenesis of schizophrenia
were based on the observation that lysergic acid diethylamide (LSD), a serotonin agonist, produced a psychosis with some features resembling schizophrenia. Interest in the role of the serotonin system in the negative symptoms
of schizophrenia has been revived with the introduction of atypical antipsychotics (e.g., clozapine, risperidone, olanzapine, quetiapine, sertindole,
ziprasidone), which are potent 5-HT2A antagonists and have been shown to
be effective in treating negative symptoms (Kane et al. 1988; Marder and
Meibach 1994; Miller et al. 1994b; Small et al. 1997; Tandon et al. 1997;
Tollefson and Sanger 1997; Tollefson et al. 1997; Zimbroff et al. 1997).
Some investigators have hypothesized that the atypical antipsychotics’
superior efficiency in treating negative symptoms lies in their ability to block
both dopaminergic (D 2 ) and serotonergic (5-HT 2 ) receptors centrally
(Deutch et al. 1991; Meltzer 1989, 1991; Meltzer et al. 1989). Meltzer and
others have suggested that the ratio of antagonism of 5-HT2 to dopamine D2
receptors is the critical feature (Csernansky et al. 1990; Jibson and Tandon
1998; Meltzer 1989; Meltzer et al. 1989) that differentiates atypical from conventional antipsychotics. Although treatment studies with atypical antipsychotics may clarify the therapeutic effects of combined serotonin 5-HT2
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and dopamine D2 antagonism, they do not inform us about the absolute role
of serotonin in the etiology of negative symptoms or about the potential benefit of pure 5-HT2 antagonism in the treatment of negative symptoms. When
combined with typical antipsychotics in patients with prominent negative
symptoms in a double-blind, placebo-controlled trial, ritanserin (a potent 5HT2 antagonist) was found to induce a significant reduction in negative
symptoms such as anergia and anxiety/depression (Gelders 1989). Selective
serotonin reuptake inhibitors (SSRIs) have also been reported to improve
positive and negative symptoms of schizophrenia when added to stable doses
of conventional antipsychotics (Goff et al. 1990; Silver and Nassar 1992; Silver and Shmugliakov 1998). Although difficult to interpret, these findings
may reflect the complexity of the serotonergic system (at least 14 different serotonin receptors have been identified) and the various interactions of the serotonin receptors with dopaminergic receptors. Another possibility is that
these studies included heterogeneous samples of schizophrenic patients, some
with primary and others with secondary negative symptoms, leading to conflicting results. Studies with large numbers of patients with negative symptoms secondary to depression may report finding improvement in negative
symptoms during treatment with an SSRI antidepressant. Likewise, given
that 5-HT2 antagonism has been demonstrated to reduce EPS, potent 5-HT2
blockers may produce improvement in secondary negative symptoms simply
by reducing EPS).
Despite the pharmacological support for serotonin’s role in the production of negative symptoms, few abnormalities of serotonin transmission in
schizophrenia have been consistently replicated. However, studies that have
examined 5-hydroxyindoleacetic acid (5-HIAA, a metabolite of serotonin)
concentrations in the CSF have yielded interesting results. Four such studies
found an inverse correlation between CSF 5-HIAA concentrations in schizophrenia and enlargement of cerebral ventricles (Jennings et al. 1984; Losonczy et al. 1986; Nyback et al. 1982; Potkin et al. 1983); increases in cerebral
ventricular size have also been observed to be associated with prominent negative symptoms. Interestingly, lower 5-HIAA concentrations in patients with
schizophrenia have also been found to be correlated with negative symptoms
(Pickar et al. 1986) and with poor prefrontal activation during prefrontal neuropsychological tasks (Weinberger et al. 1988).
Thus, it appears that serotonin may play some role in the pathophysiology of negative symptoms of schizophrenia, although the precise nature of
that role is currently unclear. Whether an abnormality in serotonin neurotransmission is the proximate cause of negative symptoms—or whether neg-
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ative symptoms are related to serotonin’s effect on dopamine activity in the
ventral tegmental area (VTA) projection territories—remains unknown.

Acetylcholine
The cholinergic system has intermittently been implicated in the pathophysiology of schizophrenia, although the exact nature of its contribution remains
poorly understood. Tandon and colleagues (1991a) have proposed that the
cholinergic system plays a prominent role in the pathophysiology of schizophrenia and that cholinergic–dopaminergic interactions are relevant to the
expression of positive and negative symptoms. Specifically, they have suggested that muscarinic hyperactivity may be relevant to the production of
negative symptoms and that reduced cholinergic activity may be associated
with positive symptoms (Tandon and Greden 1989). Tandon’s group has
shown that biperiden, a relatively specific M1 antimuscarinic anticholinergic
agent, significantly increases positive symptoms and reduces negative symptoms in medication-free patients with schizophrenia (Tandon et al. 1991a,
1992). In addition, there are numerous accounts of abuse of anticholinergic
medications by schizophrenic patients; anticholinergic agents are reported to
elevate mood, energize, stimulate, and improve socialization in persons with
schizophrenia, regardless of whether they are taking antipsychotic medication
(Fisch 1987; Tandon et al. 1988; Wells et al. 1989). Thus, it appears that these
beneficial effects are not exclusively attributable to relief of EPS.
Another line of evidence suggesting a role for cholinergic activity in negative symptoms involves sleep regulation. Because the tonic and phasic aspects of dreaming or rapid eye movement (REM) sleep regulation are under
cholinergic control, several groups have conducted sleep studies to elucidate
the role of the cholinergic system in schizophrenia. Increased cholinergic activity is associated with REM latency and reduced slow-wave sleep. Studies
have shown that the presence of negative symptoms is significantly correlated
with shortened REM latency (Tandon et al. 1991a, 1992) and decreased
slow-wave sleep (Ganguli et al. 1987; Tandon et al. 1989; van Kammen et al.
1988). Some recent studies (Riemann et al. 1994; Tandon 1999) have confirmed findings of increased cholinergic activity in the psychotic phase of
schizophrenic illness.
Negative symptoms have also been linked with elevated postdexamethasone cortisol concentrations (Saffer et al. 1985; Tandon et al. 1991b) and increased growth hormone response to thyrotropin-releasing hormone (TRH)
(Keshavan et al. 1989) and pyridostigmine (O’Keane et al. 1994) during the
acute psychotic phase of schizophrenia. These data indirectly support the role
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of increased muscarinic activity in the production of negative symptoms in
this phase of the illness, given that cholinergic mechanisms are known to play
a significant role in releasing corticotropin-releasing hormone (CRH) and
regulating the growth hormone response to TRH.
In addition, clozapine and olanzapine, two newer atypical antipsychotics
with potent anticholinergic activity, have been reported to be more effective
than traditional antipsychotics in reducing negative symptoms (Kane et al.
1988; Tollefson and Sanger 1997; Tollefson et al. 1997). Although other pharmacological mechanisms (e.g., serotonergic blockade, selective mesolimbic
dopamine blockade) have been proposed as explanations for clozapine’s and
olanzapine’s greater efficacy against negative symptoms, these agents’ strong
antimuscarinic activity must also be considered as a possible mechanism
(Tandon 1999).
Thus, it appears that cholinergic hyperactivity may be involved in the
production of negative symptoms in a subgroup of patients with schizophrenia; alternatively, cholinergic interactions with other neurotransmitter systems may be important in the pathogenesis of negative symptoms in certain
phases of the illness.

Glutamate
An important role for glutamate in the pathogenesis of schizophrenia—and of
negative symptoms in particular—is suggested by the strong resemblance between the psychiatric symptoms produced by administering phencyclidine
(PCP) and features of schizophrenic illness (Domino and Luby 1981; Krystal
et al. 1994; Lahti et al. 1995). PCP elicits both positive and negative symptoms, as well as cognitive impairment. Individuals exposed to PCP develop
auditory and visual hallucinations, persecutory ideation, bizarre delusions,
withdrawal, poverty of speech and thought, and catatonia. PCP is a glutamate N-methyl-D-aspartate (NM DA) receptor antagonist that produces a
functional glutamate deficiency by blocking the NMDA glutamate receptor
at the MK-801 site. Glutamate is the primary excitatory neurotransmitter for
cortico-cortical, cortical–basal ganglial, and cortico-limbic connections (Carlsson 1995; Lund et al. 1975).
Decreased concentrations of glutamate in the CSF of patients with
schizophrenia was reported by Kim and colleagues (1982), but this finding
has not been replicated by other investigators (Gattaz et al. 1982; Perry
1982). Using synaptosomal preparations from postmortem brain tissue from
persons with schizophrenia, Sherman and co-workers (1991a, 1991b) observed deficient glutamate release with veratridine-induced depolarization
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and on exposure to NMDA or kainic acid. Postmortem studies examining
glutamate binding in brain tissue of persons with schizophrenia have had inconsistent findings (Kerwin et al. 1990).
Probably the strongest support for a role of glutamate hypofunction in
negative symptoms has come from pharmacological trials, which have found
that glutamate agonists (i.e., glycine and d-cycloserine) can improve negative
symptoms when added to conventional antipsychotics. In the first doubleblind, placebo-controlled trial of glycine added to conventional antipsychotics, Javitt and colleagues (1994) observed that glycine (0.4 g/kg/day) produced a significantly greater decrease in negative symptoms (as indicated by
Positive and Negative Syndrome Scale [PANSS; Kay et al. 1987] scores) than
was seen with placebo. This research group also reported a subsequent trial—
a double-blind, placebo-controlled, randomly assigned, crossover design—in
which glycine (0.8 g/kg/day) was added to patients’ existing antipsychotic regimens (Heresco-Levy et al. 1996). They again found that adjuvant glycine induced significantly greater improvements in negative symptoms than did
placebo. A recent study by Goff and colleagues (1995) also found that dcycloserine, a partial agonist at the glycine site of the NMDA receptor, may
improve negative symptoms in schizophrenia when added to conventional
antipsychotic agents.
Because it is possible that glutamate abnormalities may be related to abnormal feedback (control) from other neurotransmitters, further research is
needed to determine whether glutamate abnormalities in schizophrenia arise
as a primary feature of schizophrenia or in response to abnormalities in other
neurotransmitter systems.

Other Neurotransmitters
Other neurotransmitters and neuropeptides, such as norepinephrine (van Kammen et al. 1990) and cholecystokinin (Roberts et al. 1983), have also been
implicated in the etiology of negative symptoms. Hypotheses proposing that
abnormalities of a single neurotransmitter may be etiologically responsible
for negative symptoms appear to be outdated. Whereas dopaminergic mechanisms may be important in the development of negative symptoms, serotonergic, cholinergic, glutamatergic, and noradrenergic mechanisms have also
been linked with negative symptoms, and other neurotransmitters may be involved as well. Exactly how these systems interact remains unclear, and at
this time, none of the proposed mechanisms can be considered definitive.
Although we often speak of the various neurotransmitter systems as if
each exists in isolation, this is clearly not the case. Abnormalities or changes
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in a specific neurotransmitter system will have multiple effects on other neurotransmitter systems. For example, Kuroki and colleagues (1999) have
shown that the atypical antipsychotics clozapine, risperidone, olanzapine, and
amperozide, which are potent serotonin 5-HT2A receptor antagonists, produce dopamine release in the prefrontal cortex. If hypodopaminergic activity
is responsible for negative symptoms, a serotonin 5-HT2A receptor antagonist
may reverse the prefrontal hypodopaminergic state and effectively treat negative symptoms. Likewise, there are important interactions between and
among the dopaminergic, serotonergic, cholinergic, glutamatergic, and noradrenergic transmitter systems. Another example of potential interactions between neurotransmitter systems, is the interaction between the dopaminergic
and glutamatergic systems. Olney and Farber (1995) point out that one action of dopamine receptors is to inhibit glutamate release. Thus, a primary
defect in the dopamine system that causes dopamine hyperactivity could result in excessive suppression of glutamate release at NMDA receptors, with
consequent hypofunction of the NMDA receptor system as the basis for
schizophrenic symptoms. One could speculate further that the combination
of positive and negative symptoms in schizophrenia could result from hyperactivity of subcortical dopamine (positive symptoms) leading to hypofunction of the NMDA receptor system, which in turn could give rise to both
positive and negative symptoms. Therefore, it is not surprising that an agent
such as clozapine, which has been shown to block NMDA antagonist neurotoxicity, is effective in treating both positive and negative symptoms.

Structural and Functional
Brain Abnormalities
In recent years there has been an enormous amount of research focusing on
structural and functional brain imaging in schizophrenia. While the majority
of studies have looked for abnormalities in schizophrenia in general, some
have focused on abnormalities that are associated with particular symptom
complexes such as negative symptoms.

Structural Brain Imaging
Although the findings of computed tomography (CT) and magnetic resonance imaging (MRI) studies have by no means been universally consistent,
the majority of studies have shown a higher prevalence of structural brain abnormalities, particularly enlarged lateral ventricles, in schizophrenic patients
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with prominent negative symptoms (Andreasen 1982; Andreasen et al.
1990a, 1990c; Johnstone et al. 1976; Owens et al. 1985). In a review of
28 studies that examined whether negative symptoms are associated with
structural brain abnormalities (enlarged ventricles), Marks and Luchins
(1990) found that 18 of these studies provided some support for the model,
while only 3 provided evidence in the opposite direction (i.e., positive symptoms were more strongly associated with brain abnormalities). Although few
if any of these studies differentiated between primary and secondary negative
symptoms, the consistency seen within these various patient samples suggest
that negative symptoms are indeed associated with enlarged ventricles.
In an attempt to ascertain whether specific structural brain abnormalities
are differentially related to positive, negative, and disorganized symptoms,
Flaum and colleagues (1995) studied 166 subjects with schizophrenia and related disorders with volumetric measures of different brain regions of interest
and correlated these volumetric measures with measures of psychopathology.
They found that overall symptom severity was significantly correlated with
larger lateral-ventricle volumes (lateral-ventricle, third-ventricle, and temporal horns) and smaller temporal lobe, hippocampal, and superior temporal
gyral volumes. Negative symptom severity was significantly correlated with
larger third-ventricle and smaller temporal lobe and hippocampal volumes.
Because psychopathology ratings in this study were conducted when patients
were off all psychoactive medications, it was unlikely that the negative symptoms were mimicked by antipsychotic-induced EPS. However, the negative
symptoms could have been secondary to positive psychotic symptoms and/
or depression. An analysis of covariance relating each region of interest to the
three symptom dimensions of negative, positive, and disorganized (and controlling for the other symptom dimensions) showed that both positive and
negative symptom severity predicted increased third-ventricle volume. Thus,
it seems likely that negative symptom severity is associated with enlarged
third-ventricle volume.

Functional Brain Imaging
Recently, much research in schizophrenia has focused on functional neuroimaging. Functional neuroimaging depicts the active brain and assesses neurophysiological parameters such as cerebral circulation and neuronal metabolism.
Current techniques include positron emission tomography (PET) and functional magnetic resonance imaging (fMRI). Using a variety of neuroimaging
techniques, studies have found evidence suggesting that some people with
schizophrenia may suffer from a specific dysfunction in the prefrontal cortex,
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sometimes described as “hypofrontality” (i.e., decreased metabolism or blood
flow) (Andreasen et al. 1992, 1997; Buchsbaum et al. 1982; Weinberger et al.
1988).
Many studies that have used frontal activation tasks to examine clinical
symptom severity have found that patients with the most severe negative
symptoms show the greatest decrement in blood flow or metabolism in the
prefrontal cortex with cognitive activation (Andreasen et al. 1992; Volkow et
al. 1987; Wiesel et al. 1987). Volkow and co-workers (1987) observed that patients with negative symptoms (n = 10) had lower metabolism in the frontal
lobes than patients with positive symptoms (n = 8) at rest, and that patients
with positive symptoms showed greater frontal activation with a visual task
than patients with negative symptoms. In a study of 15 medication-free patients with schizophrenia, Wiesel and associates (1987) reported that negative
symptoms were negatively correlated with metabolism in the nucleus lenticularis, the prefrontal cortex, and the temporal cortex at rest. In one of the
largest studies to examine hypofrontality in relation to negative symptoms,
Andreasen and colleagues (1992) compared patients with chronic schizophrenia who had been off neuroleptics for 3 weeks (n = 23), patients with schizophrenia who had never received antipsychotic medications (n = 15), and
healthy nonpsychiatrically ill volunteers (n = 15). rCBF was measured with
Xenon-133 SPECT, and the Tower of London (Shallice 1982) was used as
the frontal cognitive activating task. Andreasen et al. found that the normal
volunteers showed a significant increase in left mesial frontal cortex blood
flow with cognitive activation that was not seen in either the neuroleptic-naive
or the chronic schizophrenia patients. Additionally, the decreased activation
(relative to the healthy controls) was present only in the patients with high
scores for negative symptoms.
This approach has been used by other groups to examine other symptom dimensions as well. Liddle and colleagues (1992) suggested that each of
the three main schizophrenia syndromes (i.e., negative syndrome, reality distortion, and disorganization) are associated with a specific pattern of rCBF
changes as measured by PET. These researchers found that psychomotor
poverty (i.e., negative symptoms) was associated with decreased rCBF in the
prefrontal and left parietal cortex and increased rCBF in the caudate nuclei;
reality distortion was associated with decreased rCBF in the posterior cingulate and right caudate regions as well as increased rCBF in the left parahippocampal, the left ventral striatum, and the left prefrontotemporal regions;
and disorganization was associated with decreased rCBF in the right temporoinsular-prefrontal cortices and increased rCBF in the right anterior cingulate.
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Although the evidence is still not definitive, there is clearly a relationship
between negative symptoms and “hypofrontality” in patients with schizophrenia. As mentioned above, many investigators have proposed that this hypofrontality may be related to hypodopaminergia in the frontal cortex; however,
this remains a very tentative “working” theory requiring further research.

Conclusions
Negative symptoms remain a significant problem for many patients with
schizophrenia. These symptoms are quite heterogeneous in nature, likely reflecting the multiple factors contributing to their presentation. It is possible
that the various types of negative symptoms have very different underlying
pathophysiologies—or, alternatively, that similar fundamental mechanisms
create all types of negative symptoms. Although the distinction between primary and secondary negative symptoms is important for research on the neural mechanisms involved, it is probably of less clinical importance in terms of
the daily impact on functioning for the affected individuals. That is, secondary negative symptoms are just as clinically disabling as primary negative
symptoms. As far as individual patients are concerned, the fact that the newer
medications may be more effective only for treating secondary negative symptoms—or that they cause fewer medication-induced symptoms—makes no difference; what matters to them is that they feel better and are less disabled.
The presenting negative symptoms could be a consequence of a variety
of conditions that may arise in the longitudinal course of schizophrenia, such
as worsening of core schizophrenic pathology, development of depression, or
emergence of antipsychotic-induced EPS. Although distinguishing between
these “etiological factors” may not be easy, awareness of different contributing factors is essential.
If these etiological factors act via a common pathophysiological mechanism, one would predict that an effective therapeutic modality would treat all
negative symptoms. On the other hand, if the etiological factors arise from
multiple pathophysiological pathways, one would expect that specific modalities would be effective in treating specific types of negative symptoms.
Many pathophysiological mechanisms for negative symptoms have been
proposed, and there are data to support all of them. However, none of the
these hypotheses can be considered definitive at present. Clearly, further research is needed to investigate the interactions between various neurotransmitters and to examine abnormalities in neural circuits in patients with
prominent negative symptoms.
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