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Objective: This study investigated the
schizophrenia phenotype in 24 subjects
with 22q11 deletion syndrome (22qDS)
and schizophrenia (22qDS-schizophre-
nia), a rare but relatively homogenous ge-
netic subtype of schizophrenia associated
with a microdeletion on chromosome 22.
Individuals with 22qDS are at genetically
high risk for schizophrenia.

Method: Standard measures of signs,
symptoms, and course of schizophrenia
were assessed in 16 adults with 22qDS-
schizophrenia who did not meet criteria
for mental retardation and in 46 adults
with schizophrenia without evidence of
22qDS from a community familial sample.

Results: There were no significant differ-
ences in age at onset, lifetime or cross-sec-
tional core positive and negative schizo-
phrenic symptoms, or global functioning

between the two groups of patients with
schizophrenia. Patients with 22gDS-schizo-
phrenia had higher excitement subscale
scores and less lifetime substance use than
the comparison patients with schizophre-
nia, but no significant differences in anxi-
ety-depression symptom severity were
found between the groups.

Conclusions: These findings indicate that
the core clinical schizophrenia phenotype
would not distinguish individuals with a
22qgDS subtype from those with schizo-
phrenia who did not have the 22qDS sub-
type. The results provide further support
for the utility of 22qDS-schizophrenia as a
neurodevelopmental model of schizo-
phrenia as well as support for prospective
studies of individuals with 22qDS to help
identify precursors of schizophrenia.

(Am J Psychiatry 2003; 160:1580-1586)

’I:le pathogenesis of schizophrenia is hypothesized to
involve abnormal neurodevelopment (1, 2). A subtype of
schizophrenia has been identified that has a relatively ho-
mogeneous genetic etiology associated with a microdele-
tion on chromosome 22q11.2 (3). The genetic syndrome
associated with this deletion, 22q11 deletion syndrome
(22gDS), has a variable physical and neurobehavioral
phenotype that includes schizophrenia (3, 4). High rates of
congenital dysmorphic features (5, 6), developmental
structural brain abnormalities (7), and cognitive dys-
function (8) in 22qDS are consistent with this subtype of
schizophrenia, representing an especially neurodevel-
opmental form of the illness (2, 3). The genetic risk for
schizophrenia is related to the deletion, which usually oc-
curs as a spontaneous (de novo) mutation and in the ab-
sence of a family history of psychotic illness (9, 10). In-
dividuals with 22qDS represent a particularly high-risk
group (9): 25% or more are estimated to develop schizo-
phrenia (4). The only groups at higher risk are individuals
with two parents with schizophrenia or monozygotic co-
twins of individuals with schizophrenia. A 22qDS subtype
of schizophrenia may be present in up to one in 50 pa-
tients with schizophrenia (11). Higher rates of 22qDS may
be present in subsets of schizophrenia with childhood on-
set or dual diagnosis schizophrenia and mental retarda-
tion (9). Individuals with 22qDS would therefore represent
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a relatively prevalent (=1/4000 of the general population
[12]) and identifiable (3) high-risk group for schizophre-
nia, well suited for studies of predictive features.

For a 22qDS subtype of schizophrenia to be accepted as
a useful model for schizophrenia in general, researchers
must be assured that the schizophrenia phenotype is simi-
lar to that in other forms of schizophrenia. Clinicians may
also wonder if there are specific features of the schizophre-
nia phenotype that could be used to help identify patients
with a 22gDS subtype of the illness (22qDS-schizophre-
nia). For example, there is some evidence that impulsivity
may be a component of the adult neurobehavioral pheno-
type of 22gDS (5), but it is unclear if there are differences in
core schizophrenic symptoms in 22qDS-schizophrenia.
There are few studies detailing the clinical phenotype in
adults with 22qDS-schizophrenia, however. Sample sizes
have been small, particularly if one considers individuals
without mental retardation (six or fewer subjects) (4, 5, 13).
Differences in ascertainment between these small samples
and inclusion of subjects with mental retardation may ex-
plain why different studies have proposed age at onset to
be younger (5, 13) and older (4) in 22qDS-schizophrenia
than in schizophrenia without 22qDS.

We investigated the largest group of subjects with
22gDS-schizophrenia yet reported to our knowledge (N=
24). Our goal was to determine the similarities and differ-
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ences of the schizophrenia phenotype from other, more
typical groups of patients with schizophrenia. We studied
a subgroup of individuals with 22qDS-schizophrenia who
did not have mental retardation to eliminate potential
confounders due to mental retardation and make our
study group more comparable to subjects with schizo-
phrenia usually studied. We hypothesized that age at on-
set and core signs and symptoms of 22qDS-schizophrenia
would be similar to those of patients with schizophrenia
without 22gDS. We further hypothesized that the 22qDS-
schizophrenia group would have greater severity of the ex-
citement symptom grouping, which includes an item on
impulse control.

Method

Subjects

We investigated adult subjects who were diagnosed with 22qDS$
and confirmed to have a chromosome 22q11.2 deletion by stan-
dard cytogenetic studies that used fluorescence in situ hybridiza-
tion and a probe from the commonly deleted 22q11.2 region (14).
There were 24 subjects in the 22qDS-schizophrenia group (10 men,
14 women) ascertained from three sources: patients with schizo-
phrenia who met clinical screening criteria (3) (N=18), individuals
previously diagnosed with 22qDS (N=4), and individuals newly di-
agnosed with schizophrenia (N=2) from a cohort of nonpsychotic
22qDS subjects. All 22gDS patients had physical congenital anom-
alies commonly associated with the syndrome (3, 6, 15). A sub-
group of 16 individuals without mental retardation (IQ>70) was
used for the main analyses; six of these patients were reported in
detail previously (5).

The comparison schizophrenia group (N=46) was drawn from
a community study of familial schizophrenia reported previously
(16, 17). We excluded comparison patients older than 50 years of
age (N=20) and one with childhood-onset schizophrenia from an
initial group of 67 patients to make the group more comparable to
the 22qDS group and to groups of patients with schizophrenia
generally reported in the literature. For both groups we included
only patients clinically stable at assessment for whom complete
data were available.

Assessments

Patients were assessed for lifetime psychiatric diagnoses by re-
search psychiatrists (A.S.B., EW.C.C.) using a modified Structured
Clinical Interview for DSM-III-R (18) or DSM-1IV (19) Axis I Disor-
ders (SCID-I), with direct interview, collateral information from
family members, and data from medical records. The SCID-I pro-
vided comprehensive data allowing both DSM-III-R and DSM-IV
criteria to be used. For consistency, all diagnoses reported are
DSM-1V diagnoses. Lifetime diagnoses of substance use disorders
(abuse or dependence) were also available from the SCID-I as-
sessments. Age at onset of psychosis was defined as age when
patients had their first documented psychotic symptoms. Infor-
mation on family history of psychotic illnesses in first-degree rel-
atives was obtained from direct interview of patients and their
relatives and from medical records. In the 22qDS-schizophrenia
group, determination of mild mental retardation was made from
full-scale IQ determined by using the WAIS-R (N=16), IQ esti-
mated by using WAIS-R vocabulary and block design scores (N=7)
(20), and/or premorbid history (N=1).

Cross-sectional assessments performed by research psychia-
trists (A.S.B., E.W.C.C.) included the 30-item Positive and Nega-
tive Syndrome Scale (21), Mini-Mental State Examination
(MMSE) (22), and Global Assessment of Functioning Scale (GAF)
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(DSM-III-R, p. 12). Positive and Negative Syndrome Scale items in
two core and three auxiliary symptom groupings were used (23):
1) positive (delusions, hallucinations, grandiosity, unusual thought
content, stereotyped thinking), 2) negative (blunted affect, lack of
spontaneous conversation, emotional withdrawal, passive social
withdrawal, active social avoidance, poor rapport) symptoms,
3) cognitive (conceptual disorganization, difficulty in abstract
thinking, poor attention, disorientation, mannerisms), 4) excite-
ment (excitement, hostility, poor impulse control, uncooperative-
ness), and 5) anxiety-depression (anxiety, tension, depression, guilt
feelings). Medication use and demographic characteristics at the
time of assessment were also recorded; the designation “married”
included common-law relationships of 1 year or more.

Study of the two groups was approved by the research ethics
boards of the University of Toronto and Centre for Addiction and
Mental Health, and written informed consent was obtained after
complete description of the study to the patients.

Analysis

Statistical analyses involved comparisons between the pa-
tients with and without the 22qDS subtype of schizophrenia.
Chi-square or Fisher’s exact tests were used to compare categor-
ical variables, and two-tailed Student’s t tests were used for con-
tinuous variables. All outcome variables (Positive and Negative
Syndrome Scale, GAE, and MMSE scores) were treated as contin-
uous. To assess for the effects of demographic variables on out-
come variables, regression analyses using general linear model-
ling techniques were carried out with sex, duration of illness,
years of education, lifetime substance use disorder, antipsy-
chotic medication use, and antiparkinsonian medication use as
potential covariates. Duration of illness was selected over age at
assessment because we thought that it was more pertinent to the
assessment scores.

Results

Demographic and Basic Clinical Features

The demographic and basic clinical features of the two
groups are shown in Table 1. There were no significant dif-
ferences between the two groups in sex or educational
level. Further details available only for the 22qDS-schizo-
phrenia group showed that these patients had a mean full-
scale IQ of 75.5 (SD=5.4); 15 patients were in the border-
line range, and one was in the average range of IQ.

The 22qDS-schizophrenia group was significantly
younger at assessment than the schizophrenia compari-
son group (Table 1). This and ascertainment differences
may partially account for differences between the groups
in marital and employment status and living situation.
Significantly fewer of the 22qDS-schizophrenia patients
(18.8% [N=3]) than comparison patients (52.2% [N=24])
had ever married or had children (x?=5.39, df=1, p=0.02) or
had ever been employed (56.3% [N=9] versus 95.7% [N=
44], respectively) (p=0.0006, Fisher’s exact test). No
22gDS-schizophrenia patients but 19 comparison pa-
tients (41.3%) lived with a spouse. Eight 22qDS-schizo-
phrenia patients (50.0%) lived with parents and five
(31.3%) were in mental health boarding homes at the time
of assessment, compared with nine (19.6%) of the com-
parison patients in each of these living situations. About
the same proportion of each group lived alone: three
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TABLE 1. Demographic and Clinical Characteristics of Patients With Schizophrenia With and Without the 2211 Deletion

Syndrome (22qDS)

Schizophrenia With

SchizophreniaWithout

Characteristic 22qDS (N=16) 22qDS (N=46) Analysis?

Mean SD Mean SD t df p
Age at assessment (years) 28.44 6.50 37.06 8.65 -3.64 60 0.0006
Duration of illness (years) 7.63 5.78 14.63 9.71 -3.44 44.5 0.001
Age at onset (years) 20.81 5.13 22.43 5.50 -1.03 60 0.31
Education (years) 10.38 1.36 10.52 2.98 -0.26 55.4 0.79

N % N % e df p

Female sex 10 62.50 21 45.65 1.35 1 0.25
Taking antipsychotic medication 14 87.50 42 91.30 0.64°
Taking antiparkinsonian medication 2 12.50 26 56.52 9.29 1 0.002
Diagnosed with lifetime substance use disorders 2 12.50 27 58.70 10.18 1 0.001

4 p<0.05 was considered statistically significant.
b Fisher’s exact test.

(18.8%) of the 22qDS-schizophrenia patients and nine
(19.6%) of the comparison patients.

There were expected differences in physical features
and family history, given the ascertainment differences,
between the two groups. With respect to major birth de-
fects requiring surgery, five (31.3%) 22qDS-schizophrenia
patients had congenital cardiac defects, and seven (43.8%)
had palatal defects. Five (31.3%) 22qDS-schizophrenia pa-
tients and all of the comparison patients had neither of
these major birth defects. Only one patient (6.3%) in the
22gDS-schizophrenia group but 38 (82.6%) in the compar-
ison group had a family history of psychotic illness.

There were no significant differences between the two
groups in the proportion of patients with schizoaffective
disorder: three (18.8%) of the 22qDS-schizophrenia pa-
tients and 12 (26.1%) of the comparison patients (p=0.74,
Fisher’s exact test), or of patients prescribed any antipsy-
chotic treatment (Table 1). Patients who were not receiv-
ing antipsychotic medications were either receiving ECT
(one 22qDS-schizophrenia patient) or no psychiatric
treatment (one 22qDS-schizophrenia patient and four
comparison patients). A nonsignificantly higher propor-
tion of 22qDS-schizophrenia patients (25.00% [N=4]) than
comparison patients (6.52% [N=3]) were prescribed an an-
ticonvulsant medication (p=0.07, Fisher’s exact test).
These prescriptions followed a medication-related sei-
zure, except in the case of one comparison patient who
had an abnormal EEG. Antiparkinsonian use was signifi-
cantly lower in the 22qDS-schizophrenia group (Table 1),
probably because more second-generation antipsychotic
medications were used in this group. A lifetime history of
substance use disorder (abuse or dependence) was signif-
icantly less common in the 22qDS-schizophrenia group
(Table 1).

Course of Schizophrenic lliness and Functioning

Consistent with our hypothesis, the mean age at onset
of psychosis was similar in the 22qDS-schizophrenia and
comparison groups (Table 1), ranging from 15 to 30 years
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in the 22gDS-schizophrenia group and 14 to 34 years in
the comparison group. There were no significant differ-
ences in age at onset between men and women in either
group: in the 22qDS-schizophrenia group, mean=19.17
years (SD=5.11) for men and mean=21.80 (SD=5.14) for
women (t=-0.99, df=14, p=0.34); in the comparison group:
mean=22.76 years (SD=5.46) for men and mean=22.05
years (SD=5.65) for women (t=0.43, df=44, p=0.67). Dura-
tion of illness was significantly longer in the comparison
group, attributable to the older age at assessment in this
group (Table 1). GAF scores indicated similar global func-
tioning in both groups (Table 2).

Schizophrenic Symptom Profile

There were no significant differences between the two
groups in the presence of lifetime signs and symptoms of
schizophrenia (DSM-IV A criteria items) (Table 2). Con-
sistent with our hypothesis, we found no significant
differences in the severity of core positive or negative
schizophrenic symptom scores between the 22qDS-
schizophrenia and comparison groups (Table 2). The re-
sults remained unchanged after we adjusted for each of the
six covariates in the regression analyses. With respect to
auxiliary features of schizophrenia, there were no signifi-
cant group differences in the severity of anxiety-depression
or cognitive symptom scores or in MMSE scores (Table 2).

Consistent with our prediction, however, excitement
factor scores were higher in the 22qDS-schizophrenia
group than the comparison group (Table 2). Poor impulse
control (t=3.79, df=60, p=0.0003), uncooperativeness (t=
3.29, df=60, p=0.002), and hostility (t=2.70, df=60, p=0.009)
were the individual excitement grouping items that
showed significantly greater severity in the 22qDS-schizo-
phrenia group. However, group differences accounted for
only 10% of the variation in excitement symptoms. Mean
values in both groups for this symptom grouping and its
individual component items were comparable to those
previously reported for other patients with schizophrenia
(23, 24). These findings did not appear to be related to
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TABLE 2. Schizophrenic Symptoms and Related Characteristics of Patients With Schizophrenia With and Without the 22g11

Deletion Syndrome (22qDS)

Schizophrenia With

SchizophreniaWithout

Characteristic 22qDS (N=16) 22qDS (N=46) Analysis?
N % N % X2 df p
Lifetime signs and symptoms
Hallucinations 14 87.50 46 100.00 0.06"
Delusions 14 87.50 45 97.83 0.16P
Negative symptoms 11 68.75 38 82.61 0.29P
Disorganized speech 9 56.25 35 76.09 0.20°
Disorganized behavior or catatonia 9 56.25 16 34.78 2.27 1 0.13
Mean SD Mean SD t df p
Scores on cross-sectional assessments
Positive symptoms 12.94 3.99 11.11 4.29 1.49 60 0.14
Negative symptoms 14.00 2.71 14.15 5.55 -0.14 53.1 0.89
Excitement symptoms 9.19 2.71 7.28 2.46 2.60 60 0.01
Anxiety-depression symptoms 9.75 2.84 9.17 2.61 0.74 60 0.46
Cognitive symptoms 11.69 3.38 10.37 3.16 1.41 60 0.16
Mini-Mental State Examination 26.25 2.36 27.07 2.26 -1.23 60 0.22
Global Assessment of Functioning 48.63 13.63 50.15 11.47 -0.44 60 0.66

4 p<0.05 was considered statistically significant.
b Fisher’s exact test.

manic-type symptoms; Young Mania Rating Scale scores
(25) available only for the 22qDS-schizophrenia patients
(mean=8.5, SD=4.9) were relatively low for a group of psy-
chotic subjects (26, 27).

22qDS-Schizophrenia Patients
With Mild Mental Retardation

Several authors (28-30) have made a case for consider-
ing subjects with mild mental retardation and schizophre-
nia to have a neurodevelopmental form of schizophrenia
with similar symptom profiles and courses as schizophre-
nia in the general population. We therefore compared the
symptom severity scale scores and age at onset of the eight
22qDS-schizophrenia patients with mild mental retarda-
tion and the 16 22qDS-schizophrenia patients without
mental retardation. The results showed that the only sig-
nificant differences between these two groups were, as
would be expected, that mean MMSE scores were lower
(21.63 versus 26.25) (t=3.53, df=22, p=0.002) and mean
Positive and Negative Syndrome Scale cognitive symptom
scores higher (16.38 versus 11.69) (t=-3.38, df=22, p=0.003)
in the mild mental retardation subgroup.

Discussion

The results of this study indicate that the schizophrenia
phenotype of a 22qDS etiologic subtype of the illness is
largely indistinguishable from other forms of schizophre-
nia. The longitudinal and cross-sectional features of
schizophrenia in patients with 22qDS-schizophrenia are
similar to those reported for other groups of patients with
schizophrenia (DSM-1V) (23, 24). Any differences appear
to be in auxiliary features of the illness rather than in the
major phenotypic features of schizophrenia, such as on-
set, course, and core symptoms. These results concur with
previous reports indicating that the schizophrenia in
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22qDS appears relatively typical in terms of symptoms
and age at onset (5, 13, 31). They differ from one study’s
conclusions that there is a clinical subtype of schizophre-
nia associated with 22qDS, including later age at onset
and fewer negative symptoms (4).

Ascertainment of subjects has undoubtedly played a
role in differences between studies. When patients with
22qDS-schizophrenia are recruited from groups of pa-
tients with schizophrenia, as in the current study and oth-
ers (13, 31), they are likely to appear more similar to the
general population of individuals with schizophrenia than
if they were recruited as parents transmitting a 22q11.2 de-
letion to affected offspring (4). Inclusion in previous stud-
ies of substantial proportions of patients with mental re-
tardation (4) may also have played a role, although we
found no significant differences in the schizophrenia phe-
notype between patients with and without mental retar-
dation in our study.

Our results also support previous work (4) indicating
that mood disturbances (in the form of major mood epi-
sodes as part of schizoaffective disorder) or symptoms (as
indicated by the anxiety-depression Positive and Negative
Syndrome Scale symptom grouping) do not play a major
role in the majority of individuals with 22qDS-schizophre-
nia. The more severe excitement/impulsivity features in
22gDS-schizophrenia may be auxiliary neurobehavioral
characteristics of 22qDS, possibly associated with temper
or emotional outbursts in the syndrome (5). Low lifetime
comorbidity with substance use disorders and low marital
and employment rates in 22qDS-schizophrenia may be re-
lated in part to the presence of congenital cardiac or other
physical or cognitive features of the syndrome, younger
age, and/or lifestyle differences between individuals with
22qDS-schizophrenia and other forms of schizophrenia.
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Advantages and Limitations

The current study has several advantages over previous
studies. To our knowledge, this is the largest group of pa-
tients with 22qDS-schizophrenia reported. There was no
ascertainment bias with respect to recruiting transmitting
parents, usually the largest group of adults with 22gDS in
studies (4, 15), which potentially biases to health and re-
productive fitness. However, there are also several poten-
tial limitations in the study. The comparison group used
was a familial schizophrenia sample. Others have used
such comparison groups (4), and we have previously dem-
onstrated the similarity of our familial sample to other
schizophrenia groups with respect to symptoms, func-
tioning, and age at onset (16). The main difference with
such a sample is that the sex ratio is closer to 50:50 and the
age at onset more similar between the sexes than in other
schizophrenia groups (16, 17).

The familial group we ascertained, however, is a com-
munity-based sample with a more representative range of
IQ than many university-based research samples of
schizophrenia. This likely contributed to the similarity in
educational level and MMSE scores of the comparison
and 22qDS-schizophrenia groups. IQ results were not
available for the comparison group, and IQ testing of the
22qDS-schizophrenia patients was performed after onset
of schizophrenia and may have been higher premorbidly,
with more patients in the average range. The numbers of
subjects in the subgroups with and without mental retar-
dation in the 22qDS-schizophrenia group were small, and
this may have limited the ability to detect statistically sig-
nificant differences between these two subgroups. A
schizophrenia comparison group where one-third of the
subjects had a dual diagnosis of mental retardation and
schizophrenia would have allowed for inclusion of both
group and mental retardation in regression analyses using
all 24 22gDS-schizophrenia patients. However, compari-
sons between the eight 22qDS-schizophrenia patients
with and the 16 without mental retardation suggested that
differences would be in variables related to intellect (e.g.,
cognitive symptoms), not schizophrenia.

The comparison subjects were not tested for a 22q11.2
deletion; however, there was no evidence of linkage to the
22q11.2 region in this group (17), and most 22q11.2 dele-
tions result from spontaneous mutations (9, 10). There-
fore, familial schizophrenia samples are less likely than
other schizophrenia samples to have 22q11.2 deletions.
Neither treatment response nor the length of the chromo-
some 22q11.2 deletion would appear likely to have af-
fected results of the current study; these important vari-
ables will be reported separately.

22qDS-Schizophrenia as an Etiologic Subtype
of Schizophrenia

This study and others (4, 13, 31) support 22qDS as a true
etiologic subtype of schizophrenia, identifiable by its asso-
ciated physical and cognitive features and chromosomal
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abnormality. On the other hand, 22qDS-schizophrenia
without mental retardation does not appear to represent a
clinical subtype of schizophrenia in terms of the core clin-
ical schizophrenia phenotype. In etiologic subtypes of an
illness the basic condition is the same, although clinical
nuances may be discernible. Subtypes based on etiology
can facilitate identification of contributory genes and im-
prove understanding of the pathophysiology of the condi-
tion as a whole. For example, a parallel may be drawn be-
tween psychotic disorders, the most common of which is
schizophrenia, and dementias, the most common of
which is Alzheimer’s disease. There are several etiologic
subtypes of Alzheimer’s disease (32). One of these is asso-
ciated with mutations of the beta amyloid precursor pro-
tein gene (BAPP) on chromosome 21 (33). Alzheimer’s dis-
ease found in Down’s syndrome (trisomy chromosome
21), a possible familial association between Alzheimer’s
disease and Down’s syndrome (34), and the localization of
the BAPP gene near the key region of chromosome 21 as-
sociated with the Down’s phenotype (35) preceded the de-
termination that BAPP plays a role in some forms of Alz-
heimer’s disease. In Alzheimer’s disease as a whole, the
Alzheimer’s disease associated with Down’s syndrome is
rare, and BAPP mutations are a rare cause of familial Alz-
heimer’s disease. However, the related molecular discover-
ies have contributed to a greater understanding of the
pathophysiology of Alzheimer’s disease in general (32).
There are no comparable mutations yet identified for
schizophrenia. However, establishing 22qDS as an identi-
fiable subtype of schizophrenia may help lead to corre-
sponding molecular genetic discoveries and subsequent
neurobiological insights.

Etiologic categorizing differs from the clinical subtyping
of schizophrenia familiar to psychiatric clinicians (e.g.,
paranoid and disorganized subtypes). It also differs from
that found in Davison and Bagley’s review of schizophre-
nia-like psychoses (36). This classic review included con-
ditions in which psychosis dominated the clinical picture,
as well as those with more complete schizophrenia-like
syndromes, and conceptualized these as “phenocopies”
associated with a variety of causes. In contrast, our con-
ceptualization of a 22qDS subtype of schizophrenia is
that, similar to other genetic forms of schizophrenia (17),
the 22q11.2 deletion is likely to be one of multiple possible
genetic predispositions to the neurodevelopmental
changes that could lead to expression of schizophrenia
and related disorders (2). We have found similar structural
brain abnormalities in 22qDS-schizophrenia as those
commonly seen in schizophrenia without 22qDS (37),
supporting the likelihood that a 22qDS subtype of schizo-
phrenia may share some aspects of a general pathogenetic
pathway for schizophrenia.

Neurobehavioral Phenotype of 22qDS

The focus in this study is 22qDS-schizophrenia in
adults, but there is a complex neurobehavioral phenotype
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of 22qDS that is likely to be as variable as the physical phe-
notype. Cognitive abnormalities are the most prevalent
aspect of the neurobehavioral phenotype, ranging from
average intellect with minimal learning difficulties to
severe deficits (8). Children and adults with 22qDS may
have psychiatric disorders other than schizophrenia that
meet standardized diagnostic criteria, such as anxiety dis-
orders, mood disorders, and attention deficit disorder.
There is no evidence as yet that rates of these other disor-
ders are higher than expected in the general population
for a given intellectual level (38) or for individuals at ele-
vated genetic risk for schizophrenia. It is likely, however,
that there are other aspects of neurobehavior in 22qDS
that do not fit a diagnostic category (38), such as impulsiv-
ity and emotional outbursts (5, 39). Results of the current
study suggest that these other neurobehavioral features
may color the presentation of major illnesses without nec-
essarily affecting the core diagnostic phenotype.

22qDS in Research on Schizophrenia

Results from this study indicate that physical and intel-
lectual phenotypic features (3) will remain the primary
means of identifying a 22qDS subtype of schizophrenia.
However, it is apparent from this study and others (4, 15,
31) that many individuals with 22qDS-schizophrenia will
not have obvious congenital anomalies and that the ma-
jority of such individuals will not have mental retarda-
tion, although learning difficulties may be prevalent. This
is consistent with the fact that individuals with 22qDS-
schizophrenia have been recruited into research samples
despite intensive prescreening, as illustrated by the Na-
tional Institute of Mental Health study of childhood-onset
schizophrenia (31). Lower rates of comorbid substance
use disorders may further facilitate the potential inclu-
sion of subjects with 22qDS-schizophrenia in research
studies of schizophrenia. A high index of suspicion, care-
ful medical history taking, and assessment for the more
subtle physical and cognitive features of the syndrome
will often be necessary to identify subjects with 22qDS (3,
6, 9). Separate study of these individuals will be important
to determine which features distinguish this etiologic
subtype from other forms of schizophrenia.

Summary

The results of this study support the potential for 22qDS-
schizophrenia as an appropriate model for schizophrenia
and as an etiologic subtype of the illness. The greater ho-
mogeneity of groups of subjects with 22qDS-schizophrenia
compared with general population groups of subjects with
schizophrenia should be helpful in learning more about
the neurodevelopmental pathogenesis of schizophrenia,
particularly with respect to the genetic and nongenetic fac-
tors contributing to expression of the illness (2). There do
not appear to be major clinical differences in the core
schizophrenia phenotype, and this provides further sup-
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port for prospective studies of young individuals with
22gDS for onset of schizophrenia.
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