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Empirical Validation of Primary Negative Symptoms:
Independence From Effects of Medication and Psychosis

Mary E. Kelley, M.S., Daniel P. van Kammen, M.D., Ph.D., and Daniel N. Allen, Ph.D.

Objective: Recent studies of negative symptoms in schizophrenia—specifically, those
involving the deficit syndrome—have focused on uncovering the symptoms that are pri-
mary to the disease rather than secondary to the psychotic process. One of the foremost
concerns in this effort is establishing whether the negative symptoms observed are the re-
sult of medication effects. Method: This study used negative symptom ratings obtained in
a drug withdrawal paradigm to compare symptom profiles in the same schizophrenic pa-
tients when they were on and off antipsychotic drug treatment. The study group consisted
of 93 physically healthy male patients with DSM-III-R-defined schizophrenia. Principal
components analysis was performed on negative symptom data obtained separately dur-
ing haloperidol treatment and again when the patients were drug free to determine whether
there were meaningful factor scores that were consistent across medication conditions.
Drug withdrawal effects on negative symptom factors were then tested for associations with
secondary sources of variance including extrapyramidal side effects, anxiety/depression,
and psychosis. Results: Two factors, termed affective flattening and diminished motivation,
exhibited similar loadings when the patients were both on and off medication. Changes in
motivation were associated with changes in anxiety/depression and psychosis, while
changes in affective flattening were associated with changes in extrapyramidal side effects.
Conclusions: The documented secondary sources of negative symptoms are related to
different and distinct aspects of negative symptoms; this finding will aid in the identification
of primary negative symptoms. 

(Am J Psychiatry 1999; 156:406–411)

The study of negative symptoms in schizophrenia is
receiving renewed attention because of the possible ef-
fects of the new “atypical” antipsychotic drugs on
what were once proposed to be refractory symptoms
(1). Although negative symptoms have since been
shown to be influenced by both medication and exac-
erbation, it is clear that some patients have residual
negative symptoms (2, 3) that have not responded sat-
isfactorily to traditional pharmacological treatment
and may not respond to the new serotonin/dopamine
antagonists either (4).

Recent attempts to incorporate the idea of secondary
versus primary negative symptoms include categoriza-
tion by longitudinal presentation (e.g., the deficit syn-

drome [2] and Kraepelinian classifications [5–7]), as
well as statistical adjustment for secondary sources (8–
10). The focus of evaluations of the deficit syndrome
has been to distinguish primary or enduring negative
symptoms from those that are the result of medication,
exacerbation, or the psychotic process (11), while
Kraepelinian classification focuses on continued in-
ability (for at least 5 years) to function independently.

Additional studies have specifically addressed the
hypothesis that negative symptoms remain stable over
time. Despite differences in follow-up time and scale
measurements, most studies support the idea that neg-
ative symptoms, while less variable than psychotic
symptoms, do change over time (12–17). However,
there is also some indication that there is less change in
negative symptoms as the illness progresses (15, 18).

Negative symptom syndrome classifications have
also been studied for temporal stability. While more
liberal classifications show more stability than the
symptoms themselves, direct assessment of consistency
over time has shown only mild to moderate stability
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(19–21). In contrast, the deficit syndrome has demon-
strated more adequate stability (2, 20, 22, 23).

Specific pharmacological intervention paradigms
have shown direct treatment and withdrawal effects on
negative symptoms (24–27). Our group (28) has previ-
ously studied symptom profiles (29) in drug-free pa-
tients without exacerbation of symptoms in an attempt
to empirically identify primary negative symptoms by
controlling for level of positive symptoms as well as
medication effects. The assessment of negative symp-
toms in drug-free patients at the time of relapse, com-
bined with a matching assessment when they are on
medication, provides a unique opportunity for deter-
mining medication and exacerbation effects on nega-
tive symptoms. A study by Miller et al. (8) used a
paired assessment with a fixed 3-week drug washout
and evaluated the secondary effects of extrapyramidal
side effects, psychosis, disorganization, and depres-
sion. These investigators concluded that negative
symptoms increased following drug withdrawal and
that the change was also associated with changes in
positive symptoms and symptoms of disorganization.
However, in a competing model, there were no signifi-
cant stand-alone predictors of the change in negative
symptoms.

Since the effect of atypical antipsychotic agents on
negative symptoms has been suggested to be their ad-
vantage over traditional antipsychotics, it is important
to define the concept of negative symptoms more
clearly with respect to which symptoms respond to
treatment, how often they respond, and to what ex-
tent. The purpose of the present study was to use a
double-blind drug withdrawal paradigm to determine
whether meaningful factors that are similar when pa-
tients are both on and off medication are present and
to evaluate possible secondary sources of negative
symptoms.

METHOD

The study group consisted of 93 physically healthy male patients
with schizophrenia or schizoaffective disorder who were participat-
ing in a relapse prediction/drug withdrawal protocol. All subjects
were screened with complete physical, neurological, and psychiatric
evaluations conducted by board-certified psychiatrists. Trained staff
obtained the diagnostic data from a structured interview in which
the Schedule for Affective Disorders and Schizophrenia—Lifetime
Version (SADS-L) (30) or the Structured Clinical Interview for DSM-
III-R (SCID) (31) and a DSM-III-R checklist were used. Patients who
met the DSM-III-R criteria for alcohol or substance abuse/depen-
dence were excluded at the time of the study unless they had been in
remission for at least 6 months. Diagnostic, clinical, and demo-
graphic data were examined at a consensus conference. After com-
plete description of the study to the subjects, written informed con-
sent for the protocol was obtained from each subject and reviewed
by the institutional review board.

All subjects were put on a low-monoamine and caffeine- and alco-
hol-free diet at admission, and their medication was converted to
haloperidol for at least 3 months if they were not already being
treated with haloperidol. Benztropine was administered in doses of
1–4 mg/day if necessary during stabilization but was withdrawn at
least 2 weeks before the preliminary evaluation; thus, no pharmaco-
logical control over extrapyramidal side effects was used that could

affect the data presented. No other medications were given. Identi-
cal-looking placebo capsules replaced the haloperidol capsules over-
night after baseline procedures were performed. The drug-free pe-
riod was a maximum of 6 weeks before follow-up procedures.
Patients who met criteria for relapse within 6 weeks of drug with-
drawal (N=41) were given neurochemistry evaluations and behav-
ioral ratings at that time; the remaining patients (N=52) were evalu-
ated at the end of the 6-week period. Patients remained in the
hospital for the duration of the study. Characteristics of the patients
are shown in table 1.

Negative symptoms were measured with the Scale for the Assess-
ment of Negative Symptoms (SANS) (32) on a weekly basis by ther-
apists who were blind to medication status. Secondary sources of
negative symptoms were evaluated with use of the Bunney-Hamburg
global psychosis scale (33), the Brief Psychiatric Rating Scale (BPRS)
(34), and a modified version of the Simpson-Angus Rating Scale (35)
for extrapyramidal side effects that contained eight of the original 10
items, excluding leg pendulousness and head dropping, which are
commonly not rated. Extrapyramidal side effects were approxi-
mated by the mean of all eight scores on the Simpson-Angus scale;
anxiety/depression was assessed as the mean of scores on the anxiety,
depression, and guilt items from the BPRS. Relapse was defined as a
3-point increase in the Bunney-Hamburg global psychosis rating
from the baseline psychosis rating established the last week the pa-
tients were taking haloperidol. The increase had to be sustained for
3 days before the relapse criterion was considered to have been met.

Principal components analysis (varimax rotation) was performed
on the haloperidol-treatment and drug-free SANS items separately
to determine whether there were meaningful factor scores that were
consistent across medication conditions. Linear regression was then
used to determine the relation between the negative symptom factors
and possible secondary sources.

RESULTS

Of the 20 SANS items (eliminating global and sub-
jective ratings), a factor including most of the items
contained in the affective flattening subscale as well as
poverty of speech accounted for 34.5% of the total
variance when the patients were taking haloperidol
and 42.3% of the variance when they were drug free
(table 2). The next highest factor included similar
items when the patients were on and off medication,
consisting of mostly anhedonia and apathy items; this
similar factor was observed in a combination of medi-
cated and unmedicated patients by Keefe et al. (6). The
haloperidol condition and drug-free condition factor
loadings were compared across all 20 variables for
these two factors; the resulting Pearson correlation co-
efficients were 0.923 and 0.927 for the affective and
anhedonia/apathy factors, respectively (in each case,
df=18, p<0.0005). The remaining factors included
what have been found to be disorganization/positive
symptom items, which are considered to be dimensions
independent of negative symptoms and thus were not
pursued in further analysis (table 3).

TABLE 1. Characteristics of 93 Schizophrenic Patients in a
Study of Negative Symptoms

Variable Mean SD Range

Age (years) 37.1 8.0 20–63
Age at onset (years) 23.6 4.9 13–35
Duration of illness (years) 13.5 7.2 0.5–30
Dose of haloperidol (mg/day) 10.6 6.5 1–40
Days drug free 37.7 12.4 14–67
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For use in further analysis, means of the individual
items with high loadings (>0.50)—all items listed in ta-
ble 2—were used as approximate scores for the fac-
tors; these factors were termed affective flattening and
diminished motivation. To test the “primary” nature
of the factors, effects of withdrawal on secondary
sources such as psychosis, extrapyramidal side effects,
and anxiety/depression were tested for significant asso-
ciations with the effect of withdrawal on negative
symptoms (table 4). While changes in motivation were
correlated with changes in psychosis and anxiety/de-
pression, the effect of withdrawal on affective flatten-
ing was associated only with change in extrapyramidal
side effects.

DISCUSSION

This study used an evaluation of patients’ symptoms
when they were on and off medication to discriminate
primary from secondary negative symptoms associated
with pharmacological treatment (i.e., drug-responsive,
drug-induced) (36) and those secondary to or intensi-
fied by psychotic exacerbation (27, 37). The fact that
factor structures of negative symptoms were similar
with and without medication lends support for the
idea that the relationships among the symptoms are in-
dependent of both medication and exacerbation. This
result is unique to this study and particularly relevant
for the further understanding of the primary/secondary
distinction in the study of negative symptoms.

In schizophrenia research, use of factor analysis to
determine clusters of symptoms is well documented.
Most studies have attempted to verify the original pos-
itive/negative symptom dichotomy proposed by Crow
(1). Considerable evidence has shown that a third syn-
drome, loosely termed disorganization, exists sepa-
rately from both the positive and negative dimensions
(38–40). However, the factor analysis of negative
symptoms along with positive symptoms will empha-
size their similarities, relative to psychotic symptoms,
and minimize their differences. This is true because
principal components analysis and further extensions
to factor analysis account only for the variance in the
data at hand.

Factor analyses of negative symptoms only are more
clearly able to aid in the distinction among patterns of
negative symptoms that may be different in their etiol-
ogy and course. Despite differences in study popula-
tions and severity of illness among study groups, the
studies thus far, including the current one, have shown
strikingly similar results in regard to underlying nega-
tive symptom factors (6, 39, 41–44). In particular,
these studies also showed a wide variation in sample
sizes (range=40–549). The factors emerging from these
studies have consistently included ones that represent
affective flattening and diminished motivation (anhe-
donia and apathy) and various numbers of factors rep-
resenting disorganization (e.g., attentional impair-
ment, alogia, poverty of content).

Further analysis indicated that the negative symptom
factors are also differentiated by their secondary corre-
lates. Specifically, diminished motivation was associ-
ated with exacerbation and mood effects, while affec-
tive flattening showed only medication effects. This
would indicate that the motivation factor represents
the aspect of negative symptoms that is responsive to
traditional antipsychotic treatment; i.e., it parallels
changes in psychosis. The affective flattening factor
would in turn represent those negative symptoms that
do not respond to antipsychotic treatment and may in
fact be drug-induced. Thus, it appears that in the
search for primary negative symptoms, a first step
would be to focus on this affective cluster of symptoms
rather than lack of motivation. In cases where the

TABLE 2. Loadings on Two Factors of Symptoms of Schizo-
phrenic Patients Both On and Off Medication With Haloperidol

Factor and Item

Loading
Percent

of Variance

Haloperidol
Drug 
Free Haloperidol

Drug 
Free

Affective flattening 34.5 42.3
Unchanging facial 

expression 0.891 0.835
Decreased sponta-

neous movements 0.787 0.748
Paucity of expres-

sive gestures 0.896 0.884
Affective nonrespon-

sivity 0.752 0.749
Lack of vocal

inflections 0.883 0.794
Poverty of speech 0.733 0.571

Diminished motivation 14.6 12.4
Grooming and

hygiene 0.758 0.709
Lack of persistence 

at work or school 0.772 0.802
Physical anergia 0.678 0.681
Recreational inter-

ests and activities 0.797 0.777
Sexual interests and 

activity 0.725 0.634
Ability to feel

intimacy 0.450 0.594
Relationships with 

friends and peers 0.632 0.700

TABLE 3. Disorganization Factors for Schizophrenic Patients
On and Off Medication With Haloperidol

Variable
Percent of 
Variance

On haloperidol
Third factor: blocking, social inattentiveness, and 

latency of response 10.2
Fourth factor: poverty of content 5.4
Fifth factor: inattentiveness during mental status 

testing and inappropriate affect 5.1
Drug free

Third factor: blocking, social inattentiveness,
latency of response, lack of eye contact, and
inattentiveness during mental status testing 7.6

Fourth factor: poverty of content and inappropriate 
affect 5.7 
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newer antipsychotics (i.e., those with fewer extrapy-
ramidal side effects) are being used or in the case of a
drug-free evaluation, we suggest that these symptoms
may be a relatively good measure of primary negative
symptoms, which could then be tested over time for
longitudinal stability. In addition, this cluster of symp-
toms may be specific targets for future improvements
in pharmacological treatment.

While it may be tempting to control statistically for
the effects of extrapyramidal symptoms in order to
eliminate these effects, we suggest that this approach
be used with caution. It is clear to a certain extent that
these two observational concepts, negative symptoms
and extrapyramidal side effects, overlap considerably,
and that drug-induced negative symptoms may in fact
be a component of extrapyramidal side effects and vice
versa. In addition, it is likely that patients with affec-
tive flattening are more susceptible to medication ef-
fects and extrapyramidal side effects, which would in-
dicate that neither process is more “primary” but that
these behavioral manifestations may have a similar
source. Thus, we suggest that the two syndromes may
not be statistically independent but are conceptually
independent, and that controlling for the variance in
negative symptoms associated with extrapyramidal
side effects would be inappropriate if the two syn-
dromes are indeed caused by the same mechanism. The
only way to assess the natural course of these two syn-
dromes is by removing or reducing the causes of extra-
pyramidal side effects pharmacologically, through
evaluation of patients when they are drug free or eval-
uation of the newer antipsychotics, combined with
careful and rigorous longitudinal observation.

The idea that affective flattening and poverty of
speech may be more stable over time and less respon-
sive to treatment has been demonstrated through pre-
vious longitudinal studies (12) and was discussed in
Crow’s reevaluation of the two-syndrome concept
(45). Mueser et al. (14) noted time effects for anhe-
donia and avolition, but not affective flattening or alo-
gia, in a 1-year follow-up. McGlashan and Fenton (22)
also showed changes over time for all subscales of the
SANS except affective flattening in an extended (ap-

proximately 5-year) follow-up study. In addition, Fen-
ton and McGlashan (20) noted that among the six
prominent cross-sectional subtype classification sys-
tems, affective flattening and poverty of speech are the
only symptoms shared by all. These authors had previ-
ously proposed (15) that these symptoms be added as
a criterion for a diagnosis of schizophrenia, which has
become a reality with DSM-IV.

The terms “primary” and “secondary” need clarifi-
cation at this time. Specifically, the differentiation must
be made between primary enduring negative symp-
toms (i.e., the deficit syndrome) and what may be
termed primary nonenduring negative symptoms (3),
i.e., those that may be primary to the illness but still
fluctuate with exacerbation. We propose that the em-
pirical differentiation of primary negative symptoms is
a two-stage process. Medication and exacerbation ef-
fects, as well as effects of other secondary sources,
must first be uncovered and, if necessary, controlled
statistically. The aspects of negative symptoms that are
not associated with secondary effects must then be
tested for longitudinal stability (figure 1). While these
two stages may be evaluated retrospectively with ap-
propriate analytic techniques, it is not clear that the
secondary nature of symptoms can be determined reli-

TABLE 4. Regression Results: Predicting the Effect of Withdrawal of Medication on Negative Symptoms in Schizophrenic Patientsa

Variable Beta SE t p Model R2 F (df=3, 88) p

Dependent variable: change in affective flatteningb 0.19 6.76 <0.0005
Change in extrapyramidal side effectsc 0.867 0.243 3.56 0.001
Change in anxiety/depressiond 0.092 0.118 0.78 n.s.
Change in psychosise 0.082 0.049 1.69 n.s.
Constant 0.103

Dependent variable: change in motivationb 0.30 12.60 <0.0005
Change in extrapyramidal side effectsc 0.149 0.194 0.77 n.s.
Change in anxiety/depressiond 0.209 0.094 2.23 0.03
Change in psychosise 0.162 0.039 4.18 <0.0005
Constant –0.006

a Change scores computed as score when taking haloperidol minus score when drug free.
b Calculated as the mean of the scale items indicated for each factor in table 2.
c Mean of all Simpson-Angus scale scores.
d Cluster from BPRS scores.
e Bunney-Hamburg global psychosis scale score.

FIGURE 1. The Search for Primary Negative Symptoms in
Schizophrenia: A Two-Stage Process

a Carpenter et al. (2).
b Tandon et al. (3).
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ably by using clinical judgment at the time of assess-
ment (46). In addition, it is not clear what frequency of
longitudinal assessment should be used to prove stabil-
ity; if the primary/secondary distinction is valid, it
should hold up under the more rigorous scrutiny of
monthly or weekly assessments. Future research on in-
dependent samples is needed to validate both the find-
ings of the current study and the possible longitudinal
stability of these measures.
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