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Objective: Although a family history of
schizophrenia has been associated with
negative symptoms, family history is in-
consistently related to the presence of the
deficit syndrome.

Method: The authors assessed family
history and the deficit syndrome in 99 pa-
tients with DSM-III-R-diagnosed schizo-
phrenia who were assessed during clinical
treatment. Of these 99 patients, 45 were
assessed both while antipsychotic free
and during antipsychotic treatment to in-
dex their treatment response.

Results: Patients with (N=39) and with-
out (N=60) a family history of schizo-
phrenia had similar proportions of the
deficit syndrome. Yet family history and
deficit syndrome categorizations identi-
fied a group with greater negative symp-
toms on the Positive and Negative Syn-
drome Scale. Those with a family history
had greater emotional withdrawal, poor
rapport, and lack of spontaneity. Groups
with and without the deficit syndrome
similarly differed in these symptoms but

also in affective blunting, motor retarda-
tion, and passive or apathetic social
withdrawal. The study involving antipsy-
chotic-free and antipsychotic treatment
phases showed main medication effects
explaining positive, psychopathology,
depression, and activation symptoms
but not negative symptoms. Only pa-
tients without a family history had im-
proved negative symptoms with antipsy-
chotic treatment.

Conclusions: Patients with a family his-
tory of schizophrenia had greater and
more treatment-resistant negative symp-
toms than those without a family history.
They were not more likely to have the
deficit syndrome. The group with a fam-
ily history had more pathology only in
negative symptoms related to psychoso-
cial function. The stable negative symp-
toms specifically related to the genetic
vulnerability to inherit schizophrenia
might be those associated with psycho-
social functioning.

(Am J Psychiatry 2000; 157:994–1003)

Patients with schizophrenia with affected relatives are
reported to have a high magnitude of negative symptoms
that are relatively treatment resistant (1–6). Such findings
are consistent with the strong genetic component for neg-
ative symptoms demonstrated by twin studies (7–9) and
with data showing that relatives of probands with greater
negative symptoms have higher morbid risks for illness
than the relatives of probands who have greater positive
symptoms (10, 11). Negative symptoms are also present in
some nonschizophrenic relatives of patients with schizo-
phrenia, as in those with schizotypal personality disorders.
These and other data suggest that negative symptoms may
be related to an inherited susceptibility to schizophrenia
and that certain negative symptoms may be primary man-
ifestations of illness. Clarification of these issues may facil-
itate the identification of genes providing vulnerability for
schizophrenia.

If negative symptoms represent an inherited trait that
is related to schizophrenia, then it would be conceivable
that patients with a family history of schizophrenia
might have higher rates of the deficit syndrome (12). The
deficit syndrome is a stable (13) and reliable trait desig-

nation (14, 15) of patients who have enduring primary
negative symptoms. Nonetheless, patients with and
without the deficit syndrome are not reported to differ in
family history (16).

We sought to clarify the relationship between family
history of schizophrenia, negative symptoms, and the
deficit syndrome. We independently categorized a large
series of patients with schizophrenia by both family his-
tory and the presence of the deficit syndrome to examine
if prominent negative symptoms were characteristic of
familial schizophrenia. We overcame some methodologi-
cal limitations of other studies by using rigorous family
history and diagnostic assessment methods. We con-
ducted structured symptom ratings during clinically de-
termined medication treatment and, for nearly half the
patients, also during both phases of a medication cross-
over study involving antipsychotic-free and antipsy-
chotic treatment phases. The latter protocol provided an
index of treatment response by measuring symptom
changes between the antipsychotic-free and antipsy-
chotic treatment conditions.
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Method

Study Group

Our study group comprised 99 consecutive, voluntary patients
with a DSM-III-R diagnosis of schizophrenia who were admitted
to an inpatient schizophrenia research unit and who participated
in family history assessments; patients with schizoaffective disor-
der and those with other nonaffective psychoses were excluded.
Subjects were physically healthy, with recent normal physical ex-
aminations, and had normal blood and urine laboratory test re-
sults, including normal thyroid function. They provided written
informed consent for these protocols, which were approved by
the facility’s institutional review board. Demographic data in-
cluded age, sex, education, age at onset, and global assessments
of function (DSM-IV, p. 32) for the worst period in the current ep-
isode and for the last month. Social status was assessed by using a
modified Hollingshead scale that considered only the education
and vocational achievement of the proband (17). All data avail-
able from the 99 patients were included in these analyses, with
different group sizes reflecting missing data.

Diagnosis

The Diagnostic Interview for Genetic Studies, which demon-
strates kappa values of 0.80 or higher for individual symptoms
and 0.95 for diagnosis (18), was administered by one of three mas-
ter’s-level clinicians. Diagnoses were based on interviews, past
records, and symptom ratings and represented a consensus
among clinical and research staff.

Deficit Syndrome

The Schedule for the Deficit Syndrome (14) was used to catego-
rize 96 patients into groups with and without the syndrome. This
schedule provides a checklist of symptoms for making the diag-
nosis. The Schedule for the Deficit Syndrome was completed with
information from patient and clinician interviews and also longi-
tudinal information from the family, chart review, and previous
records. It rated the deficit syndrome as present if two of the fol-
lowing symptoms were primary and stable: restricted affect, di-
minished emotional range, poverty of speech, curbing of inter-
ests, diminished sense of purpose, and diminished social drive.
All patients were evaluated by raters who were trained to reliabil-
ity (kappa=0.71) by the developers of the Schedule for the Deficit
Syndrome (13).

Family History

Family assessments were conducted by researchers who were
blind to patient information by using the Family Interview for
Genetic Studies. (19). At least one family informant provided in-
formation about all first- and second-degree family members. All
axis I and II diagnoses for which there was sufficient information
were made for the relatives. Only the relatives with schizophre-
nia-related chronic psychoses that were diagnosed with DSM-
III-R were considered affected for the purpose of this analysis;
these diagnoses are more reliable for family history methods
than are spectrum personality diagnoses. Initially, patients with
reoccurrence of illness in a first-degree relative (family history 1)
and those with reoccurrence in only a second-degree relative
(family history 2) were grouped separately. After preliminary
analyses (to follow) these separate familial groups of probands
were combined into one group with a family history. Those with-
out any familial reoccurrence were assigned to a group without
family history.

Symptom Ratings

The Positive and Negative Syndrome Scale (20) and the 24-item
Hamilton Depression Rating Scale were available to assess 83
subjects while they received individualized clinical treatment.

(The number was reduced from 99 because of staff availability
and scheduling.) Likewise, 81 of the 96 patients categorized by
criteria for the deficit syndrome participated in the ratings. Forty-
five patients also had their symptoms rated in a crossover study
that included medication phases with and without antipsychotic
drugs. The 30-item Positive and Negative Syndrome Scale data
were examined both with the original positive, negative, general
psychopathology, and composite subscales and with the more re-
cent, factor-derived positive, negative, dysthymia, activation, and
autistic preoccupation factors from the Positive and Negative
Syndrome Scale (21).

Antipsychotic-Free and Antipsychotic 
Treatment Study

Symptom ratings for the 45 patients in the antipsychotic-free
and antipsychotic treatment phases of our crossover study were
conducted after at least 14 days of an antipsychotic-free state (af-
ter a slow medication taper) and after 4 weeks of stable antipsy-
chotic doses. Antipsychotics were either typical or atypical, de-
pending on the protocol being conducted when the patient was
studied. Either haloperidol (or its equivalent) was initiated, 5 mg/
day, with benztropine, 1 mg twice daily for 1 week, and then in-
creased to 15 mg/day, along with benztropine, 1–2 mg twice a day,
on the basis of physician assessment, or an atypical neuroleptic
was initiated at low doses and titrated upward on the basis of re-
sponse and side effects (risperidone up to 6 mg/day, olanzapine
up to 20 mg/day, and clozapine at a dose based on blood levels).
Lorazepam, 1–2 mg/day i.m. or p.o., was available for severe agi-
tation, anxiety, or insomnia during any treatment condition.

Statistical Analysis

Initially, we performed an analysis of variance (ANOVA) on the
data for the family history 1 group, the family history 2 group, and
the patients without a family history of schizophrenia. The family
history 1 and family history 2 groups did not differ on any demo-
graphic or symptom measures and were therefore combined into
a single family history group. Sex distribution was tested across
the family history categories by using the chi-square statistic. A
two-by-two (family history category and sex) ANOVA was used to
compare the family history groups on demographic characteris-
tics and clinical measures.

Demographic variables and clinical treatment scores on the
Positive and Negative Syndrome Scale for the 45 patients partici-
pating in the medication crossover (antipsychotic-free and anti-
psychotic treatment) research study were compared with those of
the entire study group. We then evaluated patient group data sep-
arately across the family history and deficit syndrome categoriza-
tions. Symptom differences between antipsychotic treatment
conditions were analyzed by an ANOVA with repeated measures;
family history (or deficit syndrome) category was the main factor,
and medication condition (with or without antipsychotic treat-
ment) was the repeated measure. When symptom subscale scores
differed significantly across family history or deficit syndrome
categories, an additional two-by-two (family history category and
sex) ANOVA was performed on the individual items to determine
which symptoms contributed to the score differences.

To address the possible interaction of the family history and
deficit syndrome categorizations of patients, we performed a
two-by-two (presence or absence of family history and presence
or absence of deficit syndrome) analysis of covariance. We also
examined if the use of typical or atypical antipsychotic medica-
tions related to symptom scores on the Positive and Negative Syn-
drome Scale during antipsychotic treatment. A one-way ANOVA
was performed on all demographic variables and scores on the
Positive and Negative Syndrome Scale to compare patients taking
typical and atypical agents. Statistical significance was set at 0.05.
For post hoc tests, we applied Fisher’s least significant difference
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method for multiple comparisons; we performed tests only after
arriving at a significant result for the overall ANOVA by using the
pooled variance for all groups. The alpha level for significance
was set at a Bonferroni-corrected p≤0.007 for the post hoc analy-
ses involving individual symptom items. Since these analyses
were undertaken to examine negative symptoms, statistical tests
dealing with other phenomena should be considered exploratory
in nature. In all situations where variances were unequal, the data
were transformed by natural log, and statistical tests were con-
ducted with the transformed data.

Results

Comparing Patients Grouped by Family History

Family history groups did not differ significantly in the
average number of relatives considered in making family
history assessments (family history 1: mean=35.4, SD=
15.5; family history 2: mean=32.8, SD=12.6; family history
absent: mean=31.5, SD=10.0) (F=1.13, df=2, 96, p<0.34).
The family history 1 and 2 groups were combined for sub-
sequent analyses since they did not differ on any symptom
measure or demographic variable or in sex distribution.
Demographic characteristics of the patients grouped by
family history are in Table 1. The groups with and without
family history did not differ in sex distribution (group with
family history present: 27 of 63 men, 42.9%; 12 of 36
women, 33.3%) (χ2=0.87, df=1, p=0.35) or ethnicity (group
with family history present: 19 of 57 non-Hispanic Cauca-
sians, 33.3%; 20 of 42 minorities, 47.6%) (χ2=2.07, df=1, p=
0.15). The groups also did not differ in age, age at onset,
age at first treatment, or in global assessments of function
during the worst period in the current episode or in the
last month. However, the patients with a family history
had significantly less education, a lower current socioeco-
nomic status, and a shorter duration of illness. A single
significant sex effect was present for socioeconomic sta-
tus: the women exhibited a higher socioeconomic level.
No significant interactions of family history and sex were
revealed.

A similar proportion of the groups with and without
family history had the deficit syndrome (group with family
history present: N=12 of 37, 32.4%; group with family his-

tory absent: N=16 of 59, 27.1%) (Pearson χ2=0.31, df=1, p=
0.58), but the category assignments for deficit syndrome
and family history were unrelated. It was not surprising
that all items from the Schedule for the Deficit Syndrome
(which were used to make deficit syndrome designations)
differed significantly between the groups with and with-
out a deficit syndrome (F values ranged from 16.9 to 61.2,
df=1, 93, all p<0.002), and there were no interactions of
group and sex. In contrast, the groups with family history
and no family history did not differ on any item on the
Schedule for the Deficit Syndrome, although a sex effect,
with men having a more diminished emotional range and
sense of purpose than women, was present.

Comparing Patients Grouped 
by Deficit Syndrome

Only sex and education differed between the groups
with and without the deficit syndrome: those with the def-
icit syndrome were more likely to be men (23 of 61 men,
37.7%; five of 35 women, 14.3%) (χ2=5.90, df=1, p=0.02)
with less education (mean=12.1 years, SD=1.9; mean=
13.2, SD=2.5, respectively) (F=3.98, df=1, 89, p=0.05). A
significant interaction of deficit syndrome and sex was
present for socioeconomic status (F=4.62, df=1, 64, p=
0.04), with men with and without the deficit syndrome ex-
hibiting similar socioeconomic status levels (32.1 and
31.5, respectively) and women with and without the deficit
syndrome having quite different socioeconomic status
(25.0 and 40.9, respectively).

Symptoms Across Groups With and Without 
Family History

Figure 1 (column 1) presents ANOVA results for patient
symptom ratings during individualized clinical treatment
for the groups with and without family history. Only nega-
tive symptom ratings differed for the groups with and
without family history. Those with family history present
had higher negative subscale (F=7.89, df=1, 79, p=0.006)
and negative factor (F=4.96, df=1, 79, p=0.03) scores and
lower composite subscale scores, indicating that those
with a family history had greater negative than positive

TABLE 1. Characteristics of Patients With Schizophrenia, by Presence or Absence of Family History of Schizophrenia

Characteristic

Family History of Schizophrenia

ANOVAa

Family History of 
Schizophrenia SexPresent (N=39) Absent (N=60)

Mean SD 95% CI Mean SD 95% CI F dfb p F dfb p

Age (years) 32.7 10.9 29.1–36.2 35.2 10.2 32.6–37.9 1.54 1, 95 0.22 0.36 1, 95 0.56
Education (years) 11.9 2.8 11.0–12.8 13.3 2.4 12.7–14.0 7.06 1, 92 0.01 0.07 1, 92 0.79
Age at onset (years) 20.7 7.3 18.2–23.1 20.1 5.4 18.7–21.5 0.26 1, 90 0.62 0.89 1, 90 0.35
Age at first treatment (years) 19.8 6.6 17.6–22.0 18.3 6.6 16.6–20.1 1.12 1, 91 0.30 0.01 1, 91 0.92
Duration of illness (years) 11.4 10.0 8.1–14.7 15.8 10.1 13.1–18.5 4.56 1, 90 0.04 1.21 1, 90 0.28
Socioeconomic status (highest) (17) 29.5 12.5 24.8–34.3 37.4 11.9 33.7–41.0 6.62 1, 68 0.02 4.85 1, 68 0.04c

Global Assessment of Functioning Scale score
Worst period in current episode 29.7 7.1 26.9–32.4 30.7 9.1 28.0–33.4 0.26 1, 69 0.62 0.00 1, 69 0.98
Last month 35.8 6.2 33.4–38.2 37.3 8.4 34.7–39.8 0.63 1, 69 0.43 0.07 1, 69 0.80

a No significant interactions of family history and sex.
b Varying degrees of freedom reflect missing data.
c Socioeconomic status higher for total group of women (mean=38.7, SD=12.6) than for men (mean=31.7, SD=12.1).
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symptoms. A sex effect was present on the positive sub-
scale of the original Positive and Negative Syndrome Scale
(with women having greater positive symptoms than
men), and there was an interaction of family history group
and sex on composite subscale scores (F=4.03, df=1, 79, p=
0.05). Women in the groups with and without family his-
tory had identical composite subscale scores (2.1), but
men had quite different scores (family history present: –
9.2; family history absent:–1.1). We examined the individ-
ual items of the Positive and Negative Syndrome Scale that
composed the subscale or factor scores that differed
across the family history groups post hoc and found that
the group with family history present had higher scores for
emotional withdrawal (F=7.70, df=1, 79, p=0.007), poor
rapport (F=14.83, df=1, 79, p<0.001), and lack of spontane-
ity (F=7.62, df=1, 79, p=0.007) than did those without fam-
ily history.

Symptoms Across Groups With and Without 
the Deficit Syndrome

As seen in Figure 1 (column 2), patients with the deficit
syndrome also exhibited greater negative subscale and
factor scores on the Positive and Negative Syndrome Scale
(F=23.40, df=1, 76, p<0.001; F=18.77, df=1, 76, p<0.001, re-
spectively) and lower composite subscale scores (F=18.94,
df=1, 76, p<0.001) than patients without the deficit syn-
drome. Unlike the family history groups, the groups with
and without the deficit syndrome differed in dysthymia
ratings, with the group with the deficit syndrome having
lower dysthymia scores (F=9.17, df=1, 76, p=0.003). Signif-
icant sex effects were present for positive and composite
subscale scores (with women having greater symptoms
than men) (F=6.14, df=1, 76, p=0.02; F=4.97, df=1, 76, p=
0.03). There were no significant or marginal interactions of
deficit syndrome and sex. The negative subscale and fac-
tor items on the Positive and Negative Syndrome Scale
that contributed to the previous differences (using an al-
pha set at p<0.007 for significance) were all higher in the
group with the deficit syndrome and consisted of blunted
affect (F=22.21, df=1, 76, p<0.001), emotional withdrawal
(F=11.84, df=1, 76, p<0.001), poor rapport (F=11.96, df=1,
79, p=0.001), passive or apathetic social withdrawal (F=
8.08, df=1, 76, p<0.006), lack of spontaneity (F=18.83, df=1,
76, p<0.001), and motor retardation (F=18.75, df=1, 76,
p<0.001). The differences in dysthymia scale scores were
accounted for by lower guilt feelings (F=9.14, df=1, 76,
p<0.003) and depression (F=9.77, df=1, 76, p<0.003) in the
patients with the deficit syndrome, as would be expected.

Thus, both deficit syndrome and family history catego-
rizations identified groups with greater emotional with-
drawal, poor rapport, and lack of spontaneity. However,
only the deficit syndrome group included patients with
more affective blunting, motor retardation, and passive or
apathetic social withdrawal.

Symptoms of Patients Studied Both With 
and Without Antipsychotic Medication

The 45 patients participating in the antipsychotic-free

and antipsychotic treatment protocol did not differ from
the larger group in demographic characteristics, symp-

toms, or proportion of group with family history: 43.6% of

the patients with family history (17 of 39) and 46.7% of the

FIGURE 1. Symptom Ratings of 99 Patients With Schizo-
phrenia, Grouped by Presence or Absence of Family His-
tory of Schizophrenia and Deficit Syndrome, During Clini-
cal Treatmenta

a Scores were compared by using two-by-two ANOVAs for the inter-
actions of 1) family history and sex and 2) deficit syndrome status
and sex.

b Significant differences between groups with and without family his-
tory for negative subscale, composite subscale, and negative factor
scores on the Positive and Negative Syndrome Scale. There were
main effects for sex on the positive subscale and composite sub-
scale scores on the Positive and Negative Syndrome Scale. The com-
posite subscale score also showed an interaction between sex and
group (men with a family history had lower scores than men with-
out a family history, and women with a family history had higher
scores than women without a family history). There was no other
interaction between group and sex. For scores on the Hamilton de-
pression scale, df=1, 52; for other analyses, df=1, 79.

c Significant differences between groups with and without the deficit
syndrome for composite subscale, negative factor, and dysthymia fac-
tor scores on the Positive and Negative Syndrome Scale. There were
main effects of sex for the positive subscale and composite subscale
scores on the Positive and Negative Syndrome Scale; for both, women
scored higher than men. There were no significant or marginal inter-
actions between deficit syndrome status and sex. For scores on the
Hamilton depression scale, df=1, 50; for other analyses, df=1, 76.
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patients with no family history (28 of 60). The median
number of antipsychotic-free (median=21, range=7 to >30)
and antipsychotic treatment (median=34, range=19 to >50)
days for symptom scores on the Positive and Negative
Syndrome Scale did not differ between patients with and
without family history. Symptom ratings during the anti-
psychotic-free and antipsychotic treatment phases (medi-
cation conditions) were analyzed by a repeated measures
ANOVA for patients grouped by family history and no fam-
ily history (Table 2) and then for patients with the deficit
syndrome and no deficit syndrome (Table 3) separately.

Family History Group and Medication 
Crossover Study

Family history group and medication condition affected
subscale scores on the Positive and Negative Syndrome
Scale, but there were no interactions of family history
group and medication condition. For family history group-
ings, the group with family history exhibited greater nega-
tive symptom (negative subscale: F=6.34, df=1, 43, p<0.02;
negative factor: F=7.24, df=1, 43, p<0.01), lower composite
subscale (F=4.09, df=1, 43, p<0.05), and higher activation
factor (F=4.06, df=1, 43, p<0.05) scores than the group
without family history (Table 2). For medication condition,
all scores on the Positive and Negative Syndrome Scale, ex-
cept for those on the negative subscale, showed significant
decreases from medication-free to active treatment
phases, consistent with a global improvement in symp-
toms during antipsychotic treatment. Post hoc tests re-
vealed a similar group response for patients with and with-
out family history across the medication conditions except
for the negative symptom ratings. Although there was not a
significant interaction in the repeated measures ANOVA,
post hoc tests revealed that negative subscale scores for pa-
tients with family history did not improve during active
treatment, whereas those for patients without family his-
tory did. The variances on a few symptom measures were
unequal between medication-free and treatment phases
for the group without family history but not for the group
with family history.

Deficit Syndrome Group and Medication 
Crossover Study

Repeated measures ANOVAs for groups with and with-
out the deficit syndrome across medication conditions
(Table 3) yielded similar results for scores on both negative
symptom measures and the composite subscale of the Pos-
itive and Negative Syndrome Scale. Furthermore, there
were no significant interactions for deficit syndrome group
and medication condition. The patients with the deficit
syndrome exhibited higher negative symptom scores (neg-
ative subscale: F=6.78, df=1, 43, p<0.01; negative factor: F=
4.32, df=1, 43, p<0.05) and lower composite subscale scores
(F=7.30, df=1, 43, p<0.01) than patients without the deficit
syndrome. Again, for medication condition, all scores on
the Positive and Negative Syndrome Scale except the nega-

tive subscale decreased significantly from medication-free
to active treatment phases. Post hoc tests also revealed pat-
terns across the medication condition for the groups with
and without the deficit syndrome similar to those for the
groups with and without family history. The variances on a
few symptom measures were unequal between the medi-
cation-free and treatment phases for the groups with and
without the deficit syndrome.

We conducted ANOVAs to look at measures that showed
a significant main effect for the groups with and without
family history and/or the groups with and without the def-
icit syndrome and examined if there were interactions be-
tween the groups. Table 4 is a summary of findings for the
family history and deficit syndrome categorizations and
addresses any interaction of these groups. There were only
two significant interactions that would not survive a Bon-
ferroni correction. For the poverty of speech item on the
Schedule for the Deficit Syndrome, both the groups with
family history and the deficit syndrome exhibited the
most variant (highest) scores. For the autistic preoccupa-
tion factor on the Positive and Negative Syndrome Scale,
the scores for patients with family history were similar
across the deficit syndrome parameter, whereas the scores
for patients without family history and with the deficit
syndrome were much higher than those for the patients
without family history and without the deficit syndrome.

Typical Versus Atypical Antipsychotics 
in the Medication Crossover Study

We examined possible differences in symptom scores
on the Positive and Negative Syndrome Scale for subjects
receiving typical versus atypical antipsychotics in the
medication condition of the crossover study. Scores were
compared for groups with and without family history (and
then for groups with and without the deficit syndrome)
across typical or atypical antipsychotic treatment arms by
repeated measures ANOVAs (data not shown). The use of

TABLE 2. Symptom Ratings of Patients With Schizophrenia,

All Patients (N=45)

Medication 
Free Neuroleptic

Measure Mean SD Mean SD

Hamilton depression scale score 11.2 6.1 7.7 4.4
Positive and Negative Syndrome Scale

Subscale scores
Positive symptoms 20.7 8.5 16.2 6.3
Negative symptomsc 20.5 8.1 19.1 6.6
General psychopathologyc 38.1 14.3 31.8 10.2
Composite –0.1 9.6 –2.7 8.0

Factor scores
Positive 13.7 6.1 11.2 4.9
Negativec 25.7 11.3 22.7 8.8
Activation 14.0 6.6 11.7 5.3
Dysthymia 10.4 4.1 9.5 3.8
Autism preoccupationc 17.8 7.0 14.0 4.5

a For Hamilton depression scale, df=1, 22 (N=29; family history
present, N=9; family history absent, N=20). For other analyses,
df=1, 43.
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atypical versus typical agents was unrelated to family his-
tory grouping. Typical antipsychotic agents were used
among 64.1% (25 of 39) of the patients with family history
present and 75.0% (45 of 60) of the patients with family
history absent; the type of antipsychotic agent used had
no effect on the data. The results were also unchanged if
only patients receiving atypical agents were analyzed, al-
though the group size was reduced. In addition, there was
no interaction of antipsychotic type and family history
group for any subscale scores on the Positive and Negative
Syndrome Scale. For example, mean negative subscale
scores for the group with family history during antipsy-
chotic-free and typical antipsychotic treatment condi-
tions were 21.9 (SD=7.0) and 22.2 (SD=6.7), respectively,
whereas, for the group with family history receiving atypi-
cal antipsychotics, mean negative subscale scores were
23.8 (SD=8.9) and 24.2 (SD=6.5) (repeated measures
ANOVA; effect of antipsychotic type: F=0.35, df=1, 14, p=
0.56; effect of medication condition: F=0.00, df=1, 14, p=
0.99). Likewise, mean negative subscale scores for the
group without family history while antipsychotic free and
during the typical antipsychotic treatment condition were
18.9 (SD=9.3) and 16.9 (SD=6.2); those for the group with
no family history receiving atypical antipsychotics during
the treatment condition were 20.4 (SD=3.9) and 16.6 (SD=
3.8) (repeated measures ANOVA; effect of antipsychotic
type: F=0.05, df=1, 25, p=0.82; effect of medication condi-
tion: F=0.29, df=1, 25, p=0.59.).

Discussion

The patients with schizophrenia and a family history of
the illness were not more likely to have the deficit syn-
drome, although the presence of either family history or
the deficit syndrome identified patients with greater nega-
tive symptoms. The family history characteristic actually
better separated the patients into groups with improving

and unchanging negative symptoms between the antipsy-
chotic-free and treatment phases of the study. Indeed,
only the group without family history showed improving
negative symptoms with antipsychotic treatment. Neither
patient group, when classified by the deficit syndrome,
showed significant negative symptom differences be-
tween the treatment phases.

We next examined differences between the family his-
tory and deficit syndrome groupings that might explain
why both categorizations were related to global negative
symptoms but were unrelated to one another. We looked
at the relationship between the family history and deficit
syndrome categorizations, both of which are unchanging
(trait) characteristics, and individual items on the Positive
and Negative Syndrome Scale that assess clinical state
symptom measures. Since there were so few interaction
terms between the groupings to explain observed phe-
nomena, it is feasible that the family history and deficit
syndrome designations capture different dimensions of
negative symptoms.

There were three negative symptoms that differed be-
tween groups with and without the deficit syndrome that
did not significantly differ between the patients when they
were grouped by family history: affective blunting, motor
retardation, and passive or apathetic social withdrawal.
The first symptom, blunted affect, is related to two of the
enduring and primary criteria on the Schedule for the Def-
icit Syndrome that define the deficit syndrome: restricted
affect and diminished emotional range. Also, the passive
or apathetic social withdrawal symptom may phenome-
nologically contribute to another three of four remaining
criteria on the Schedule for the Deficit Syndrome: curbing
of interests, diminished sense of purpose, and diminished
social drive. These state symptom differences between the
groups with and without the deficit syndrome are consis-
tent with the requisite criteria for the deficit syndrome.

Grouped by Family History of Schizophrenia, During Medication-Free Phase and Fixed-Dose Neuroleptic Treatment

With Family History of 
Schizophrenia (N=17)

Without Family History of 
Schizophrenia (N=28) Repeated Measures ANOVAa, b

Post Hoc Within-Groups Paired 
t Test of Medication Effect

Medication 
Free Neuroleptic

Medication 
Free Neuroleptic

Family History of
Schizophrenia

Medication 
Condition

With Family 
History

Without Family 
History

Mean SD Mean SD Mean SD Mean SD F p F p p p

13.1 3.7 9.2 4.0 10.4 6.8 6.9 4.5 1.93 0.18 10.75 0.003 <0.05 <0.05

21.0 6.2 16.0 6.7 20.5 9.7 16.4 6.1 0.00 0.98 20.34 0.001 <0.05 <0.05
22.6 7.5 23.0 6.5 19.3 8.2 16.9 5.7 6.34 0.02 0.86 0.38 n.s. <0.08
42.4 12.0 33.9 11.8 35.5 15.2 30.5 9.0 2.32 0.14 16.23 0.001 <0.05 <0.05
–2.4 7.8 –6.6 9.1 1.2 10.4 –0.5 6.5 4.09 0.05 6.07 0.02 <0.05 n.s.

13.5 4.8 11.1 5.2 13.9 6.8 11.3 4.8 0.03 0.87 13.34 0.001 <0.08 <0.05
29.6 13.0 27.6 10.1 23.4 9.7 19.7 6.4 7.24 0.01 4.03 0.06 n.s. <0.05
16.2 6.4 13.5 5.6 12.7 6.5 10.6 4.9 4.06 0.05 7.50 0.01 <0.08 <0.08
11.9 4.0 10.1 4.6 9.5 3.9 9.1 3.2 2.67 0.11 4.06 0.05 <0.08 n.s.
17.2 5.7 13.7 4.7 18.1 7.7 14.1 4.5 0.17 0.69 13.36 0.001 <0.05 <0.05

b No significant interactions of family history and 
medication condition.

c Variances are unequal between medication-free phase and neuroleptic
treatment for the group with no family history of schizophrenia.
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The three other items on the Positive and Negative
Syndrome Scale that significantly differed between the
groups with and without the deficit syndrome comprised
the only symptoms that distinguished the groups with
and without family history: emotional withdrawal, poor
rapport, and lack of spontaneity. If these state measures
differ from the primary and stable criteria on the Sched-

ule for the Deficit Syndrome, it might explain why the fa-
milial patients did not have increased rates of the deficit
syndrome, despite having high and medication-resistant
negative symptoms. Two of the three symptom items dif-
fering only between groups with and without the deficit
syndrome (affective blunting and motor retardation) re-
flect psychomotor performance more than social func-

TABLE 3. Symptom Ratings of Patients With Schizophrenia, Grouped by Presence or Absence of Deficit Syndrome, During
Medication-Free Phase and Fixed-Dose Neuroleptic Treatment

Measure

All Patients (N=45)
With Deficit Syndrome

(N=13)
Without Deficit Syndrome 

(N=32)

Medication 
Free Neuroleptic

Medication 
Free Neuroleptic

Medication 
Free Neuroleptic

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Hamilton depression scale score 11.2 6.1 7.7 4.4 10.3 5.4 6.3 2.5 11.6 6.4 8.2 5.0
Positive and Negative Syndrome Scale

Subscale scores
Positive symptomsc 20.7 8.5 16.2 6.3 19.7 6.8 15.0 6.1 21.1 9.2 16.7 6.4
Negative symptomsc 20.5 8.1 19.1 6.6 24.4 8.4 22.5 5.4 18.9 7.5 17.7 6.6
General psychopathologyc 38.1 14.3 31.8 10.2 39.6 12.9 31.2 6.3 37.4 15.0 32.0 11.5
Compositec –0.1 9.6 –2.7 8.0 –4.7 7.2 –7.5 9.5 1.8 9.9 –0.7 6.4

Factor scores
Positive 13.7 6.1 11.2 4.9 13.3 5.5 10.8 5.1 13.9 6.4 11.4 4.9
Negativec 25.7 11.3 22.7 8.8 31.0 13.5 26.0 8.4 23.6 9.8 21.4 8.7
Activation 14.0 6.6 11.7 5.3 14.6 7.0 10.8 4.0 13.8 6.6 12.1 5.8
Dysthymia 10.4 4.1 9.5 3.8 9.5 3.7 7.5 2.0 10.8 4.2 10.2 4.1
Autistic preoccupationc 17.8 7.0 14.0 4.5 18.8 6.6 14.4 5.1 17.3 7.2 13.8 4.3

a For Hamilton depression scale, df=1, 22 (N=29; family history present, N=9; family history absent, N=20). For other analyses, df=1, 43.
b No significant interactions of deficit syndrome and medical condition.
c Variances are unequal between medication-free phase and neuroleptic treatment for the group with no family history of schizophrenia.

TABLE 4. Main Effects on Demographic and Symptom Measures for Deficit Syndrome and Family History of Schizophrenia
Among 99 Patients With Schizophrenia During Clinical Treatment

Characteristic and Measure

Deficit Syndrome Effect Family History Effect

Interaction of Deficit 
Syndrome and Family 

History

F df p F df p F df p

Hamilton depression scale 3.62 1, 76 0.07a 0.27 1, 76 0.61 0.65 1, 76 0.43
Demographic and clinical characteristics

Education 4.18 1, 88 0.05a 4.22 1, 88 0.05a 0.86 1, 88 0.36
Socioeconomic status 0.50 1, 65 0.49 5.12 1, 65 0.03a 2.48 1, 65 0.12
Duration of illness 0.20 1, 86 0.66 3.87 1, 86 0.06a 0.00 1, 86 0.96

Schedule for the Deficit Syndrome items
Restricted affect 51.59 1, 90 0.001b 0.17 1, 90 0.69 1.88 1, 90 0.18
Diminished emotional range 46.18 1, 90 0.001b 0.19 1, 90 0.67 1.13 1, 90 0.30
Poverty of speech 49.02 1, 90 0.001b 0.02 1, 90 0.89 3.94 1, 90 0.05c

Curbing interests 41.01 1, 90 0.001b 1.06 1, 90 0.31 0.12 1, 90 0.73
Diminished sense of purpose 25.48 1, 90 0.001b 0.00 1, 90 1.00 0.52 1, 90 0.48
Diminished social drive 40.78 1, 90 0.001b 2.13 1, 90 0.15 0.05 1, 90 0.83

Positive and Negative Syndrome Scale subscales
Positive 2.10 1, 76 0.16 0.61 1, 76 0.44 1.73 1, 76 0.20
Negative 27.56 1, 76 0.001b 10.40 1, 76 0.002b 0.09 1, 76 0.77
Composite 26.48 1, 76 0.001a 9.61 1, 76 0.003a 0.73 1, 76 0.40
General psychopathology 0.02 1, 76 0.89 0.24 1, 76 0.63 1.58 1, 76 0.22

Positive and Negative Syndrome Scale factors
Positive 2.52 1, 76 0.12a 0.96 1, 76 0.33 1.37 1, 76 0.25
Negative 19.12 1, 76 0.001b 5.66 1, 76 0.02b 0.00 1, 76 0.97
Activation 0.00 1, 76 0.94 2.26 1, 76 0.14b 0.62 1, 76 0.44
Dysthymia 10.35 1, 76 0.002a 0.29 1, 76 0.60 0.16 1, 76 0.69
Autistic preoccupation 1.98 1, 76 0.17 0.02 1, 76 0.89 3.86 1, 76 0.06d

a For the deficit syndrome effect: patients without the syndrome rated significantly higher. For the family history effect: patients without fam-
ily history rated significantly higher.

b For the deficit syndrome effect: patients with the syndrome rated significantly higher. For the family history effect: patients with family his-
tory rated significantly higher.

c Patients who had the deficit syndrome and a family history of schizophrenia rated the highest.
d Patients with a family history of schizophrenia rated similarly in the groups with and without the deficit syndrome; however, among the pa-

tients without a family history, those with the deficit syndrome rated much higher than those without the deficit syndrome.
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tioning. In contrast, the limited set of symptoms that dis-
tinguished the familial groups are related to interpersonal
functioning and are remarkably similar to the criteria for
DSM-IV axis II schizoid personality disorder, which has
demonstrated a genetic relationship to schizophrenia. It
should be noted that there is significant overlap among
types of negative symptoms and that this study does not
in itself contain any empiric evidence to support the dis-
tinction between the types of negative symptoms we
found differentially characterizing the deficit syndrome
and family history groupings.

Although negative symptoms differentiated both the
family history and deficit syndrome groupings, only med-
ication condition accounted for the improvement in posi-
tive symptoms and global improvement. This indepen-
dence of positive symptom magnitude and response from
that of negative symptoms is in keeping with the idea that
positive and negative symptoms are distinct domains of
illness (22), as supported by their different relationships to
neural regions, cognitive function, and longitudinal
courses (23–25).

These data do not address the validity of the deficit con-
cept but rather explore how it differs from the increased
stable negative symptoms we observed in familial schizo-
phrenia. This study has limitations, particularly in that its
duration was too short to reveal differences in the stability
of negative symptoms in the groups with and without
family history. There are also potential confounds to as-
sessing and interpreting negative symptoms that we have
tried to address. First, negative symptoms can be related
to overall illness severity, but our deficit syndrome and
family history groups had similar total scores on the Brief
Psychiatric Rating Scale and similar global assessments of
function. Second, negative symptoms can be reactions to
positive symptoms, but none of the patient groups dif-
fered in positive symptoms. Third, negative symptoms can

be difficult to distinguish from (or can be related to) anxi-
ety and depression, but none of the relevant scores on the
Positive and Negative Syndrome Scale or the Hamilton de-
pression scale suggested the presence of these comorbid
conditions. Indeed, the patients without the deficit syn-
drome actually had higher dysthymia factor scores than
patients with the deficit syndrome. Also, we excluded pa-
tients with schizoaffective disorder from the study. Fourth,
typical and atypical antipsychotics may arguably differ in
their efficacy in treating negative symptoms and inducing
motor side effects. But our patient groups did not differ in
the proportions taking atypical and typical antipsychotics,
and there was no interaction of antipsychotic type with
the family history or deficit syndrome groups. Fifth, anti-
psychotic side effects such as akinesia can resemble nega-
tive symptoms. However, we used benztropine for extra-
pyramidal symptoms and lorazepam for akinesia on an
individualized, clinically determined basis, and the use of
these medications did not differ among the groups. Sixth,
although demographic characteristics have been related to
negative symptoms, the patients with and without the def-
icit syndrome and family history did not differ in age, age at
onset, or ethnicity, and we included sex as a factor in all
analyses. Illness chronicity also seems unlikely to account
for the greater negative symptoms, since patients with
family history actually had a significantly shorter duration
of illness than the patients without family history and pa-
tients with and without the deficit syndrome did not differ
in illness duration. Although demoralization and environ-
mental deprivation have been related to negative symp-
toms, all of our patients were studied in the same inpatient
unit. Our familial patients did have lower socioeconomic
attainment, which may be more a consequence than a
cause of higher negative symptoms.

We examined and presented Positive and Negative Syn-
drome Scale symptom data using the original and the new
factor-derived solutions of the Positive and Negative Syn-
drome Scale items (22) so the comparability of these data
to other published results could be examined. The factor-
derived solution has enhanced properties in separating
mood items from other psychopathology and an en-
hanced distribution of negative-type phenomena among
its negative, activation, and autistic preoccupation factors.
Items from the Positive and Negative Syndrome Scale on
lack of insight, judgment, and preoccupation measures
were removed from the scale’s factor pentagonal model
(21) because they diffusely loaded with other criteria. It
was the use of the factor-derived measures from the Posi-
tive and Negative Syndrome Scale that showed the differ-
ence in dysthymia scores between the groups with and
without the deficit syndrome. In contrast, the groups with
and without family history did not differ on any indices of
depression. This finding further supports the view that the
deficit syndrome categorization was not assessing depres-
sive symptoms.

Repeated Measures ANOVAa, b
Post Hoc Within-Groups Paired 

t Test of Medication Effect

Deficit 
Syndrome

Medication
Condition

With Deficit 
Syndrome

Without Deficit 
Syndrome

F p F p p p

0.78 0.39 10.94 0.003 <0.05 <0.05

0.50 0.49 17.43 0.001 <0.05 <0.05
6.78 0.02 1.58 0.22 n.s. n.s.
0.03 0.86 14.97 0.001 <0.05 <0.05
7.30 0.01 4.28 0.05 n.s. n.s.

0.13 0.73 11.78 0.001 <0.05 <0.05
4.32 0.05 5.91 0.02 <0.08 n.s.
0.02 0.89 8.91 0.01 <0.05 <0.08
3.27 0.08 4.21 0.05 <0.08 n.s.
0.41 0.53 13.69 0.001 <0.08 <0.05
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We recognize that family history research methods can
lead to misclassification with respect to genetic causality,
especially for nonfamilial patients who have heritable
forms of illness. The similar number of relatives consid-
ered for diagnosis in the different family history groups
suggests that family size did not bias our identification of
schizophrenia reoccurrences in the relatives. We used only
schizophrenia-related chronic psychosis (schizophrenia,
schizoaffective, and psychosis not otherwise specified) to
define the affectation status of relatives. It is possible that
the proportion of patients with family history would have
been higher had we also included personality disorders in
the relatives as reoccurrences. Particularly given these ca-
veats, we consider that these differences in negative symp-
toms between the family history groups provide support
for the hypothesis that there are real differences in nega-
tive symptoms between the groups with and without fam-
ily history. The unchanging variance in symptoms be-
tween medication-free and treatment conditions only for
patients with family history is also consistent with the
greater homogeneity found in the familial patients with
respect to medication response.

Since we made our family diagnoses from psychiatric
information from family informants, we obtained some
information about all known relatives (even those who
had moved away, died, or committed suicide). Although
this method is vulnerable to the underreporting of affec-
tive illness, substance abuse, and personality disorders, it
is sensitive to the presence of broadly defined psychotic
illness in relatives (26), as was used in this study. It is worth
noting that the increase in negative symptoms for familial
patients was present even though positive symptoms de-
fined illness occurrences in relatives. Our method of com-
bining the patients with a first-degree relative with schizo-
phrenia with those with reoccurrence in second-degree
relatives is similar to that in other reports grouping all
such patients as familial. It may be of interest that the
group with only second-degree relatives with schizophre-
nia had negative symptom scores that were intermediate
to those of the group with first-degree relatives with
schizophrenia and the group with no family history.

The present data add to the literature suggesting that
negative symptoms are related to the genetic vulnerability
for developing schizophrenia, particularly those symp-
toms concerning emotional and interpersonal function-
ing. The data are also consistent with the idea that nega-
tive symptoms in familial schizophrenia may differ in
etiology and treatment response from those in other pa-
tients with schizophrenia (10, 27, 28). Negative symptoms
account for the most debilitating aspects of schizophre-
nia. Their excess may explain the lower education and so-
cioeconomic status of our familial patients, although the
burden of psychiatric illness in the family for some pa-
tients in the familial group could also have affected these
measures.

If family history does contribute some variance in nega-
tive symptom response, this might be worth considering
in evaluating the efficacy of medication treatment for
these symptoms. Further research in this area to refine as-
sessments of the dimensions of negative symptoms may
facilitate both genetic and pharmacological research. It
may be useful to redefine a version of the deficit syndrome
with different terms for its primary features, which could
be examined in serious genetic studies using twin and
adoption methods.
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