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Objective: An association between defi-
cit schizophrenia and summer birth has
previously been reported. Confirmation
of a separate risk factor for this group of
patients is potentially important, but the
number of subjects with deficit schizo-
phrenia in previous reports has been
small. This analysis used data from an ep-
idemiological study of incident cases of
psychosis to test the hypothesis that defi-
cit schizophrenia is associated with sum-
mer birth.

Method: Data were drawn from records
for the first year of clinical contact for all
new patients coming into treatment for
psychosis in the region of Dumfries and
Galloway, Scotland, from 1979 to 1998.
Patients with schizophrenia were classi-
fied as having deficit (N=65) or nondeficit
(N=277) schizophrenia. Time of birth in
the deficit and nondeficit groups was
compared, and time of birth in the deficit
group was compared with that for all

births in Dumfries and Galloway during
the study period.

Results: The deficit schizophrenia group
had an excess of summer births, com-
pared to both the nondeficit schizophre-
nia group and all births in Dumfries and
Galloway. The difference between the def-
icit and nondeficit schizophrenia groups
remained significant after accounting for
demographic characteristics and symp-
toms of disorganization and hallucina-
tions plus delusions. A measure of nega-
tive symptoms (as opposed to deficit
schizophrenia) was a weaker predictor of
summer birth.

Conclusions: This study confirmed an
association between deficit schizophrenia
and summer birth in the nontropical re-
gions of the Northern Hemisphere. The
existence of a risk factor for deficit but not
nondeficit schizophrenia is also consis-
tent with other evidence that the patho-
physiology of deficit schizophrenia differs
from that for other types of the disorder.

(Am J Psychiatry 2002; 150:1382–1387)

Risk factors are often important clues to the etiology
of a disease. Some risk factors for schizophrenia relate to
very early events in the patient’s gestation and delivery,
such as maternal infections during pregnancy, the
mother’s exposure to other significant stresses, or a com-
plicated labor (1–7). These findings have influenced re-
search in other areas of schizophrenia by emphasizing the
importance of very early brain development.

Winter birth is a widely replicated risk factor for schizo-
phrenia (8). Some studies have found that winter-born pa-
tients had distinguishing clinical or demographic features,
including paranoid subtype in men and a generally more
benign course of illness (9–16). The clinical characteristics
of winter-born patients suggested that patients with defi-
cit schizophrenia (17), who generally have a poor outcome
(18, 19), were likely not to have an excess of winter births.
In two study groups that were not epidemiological sam-
ples, we noted an excess of summer births in patients with
deficit schizophrenia, which was confirmed in epidemio-
logical studies of incident cases of psychosis (20, 21) and
in two studies of case prevalence (22, 23).

The association between deficit schizophrenia and
summer birth is of considerable theoretical interest, as

confirmation of a distinctive risk factor would suggest that
there are important differences in the etiology of deficit
and nondeficit schizophrenia. A difference in risk factors
would not be surprising in light of other studies showing
biological and clinical differences between deficit and
nondeficit groups, including studies of structural and
functional imaging, cognitive processing, course of illness,
and treatment response (18, 19, 24–32).

An important limitation of the previous studies was the
lack of a comparison with all births in the same region of
study. In a further test of the hypothesis that deficit schizo-
phrenia is associated with summer birth in nontropical re-
gions of the Northern Hemisphere, we used data from an
epidemiological study of incident cases of psychosis in
Scotland (33). We also compared the monthly pattern of
births in the deficit group to that of all births in the same
region.

Method

Dumfries and Galloway is a geographically well-defined area in
southwestern Scotland. It has a stable population of around
147,000, of whom 99.5% are Caucasian. Psychiatric services are
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provided through one government-sponsored agency, and there
is little or no private health care.

All patients were identified who had come into contact with the
psychiatric services of Dumfries and Galloway between the years
1979 and 1998 and who had been given a clinical diagnosis of
schizophrenia; schizoaffective disorder; delusional disorder; ma-
nia; drug-induced psychotic disorder; or acute, transient, or un-
specified psychotic disorder. ICD-9 was used to code diagnoses
from 1979 to March 1996, when the clinical services began to use
ICD-10. Patients were excluded if they did not reside in Dumfries
and Galloway at the time of first clinical contact. The list of possi-
ble subjects was derived from two sources: 1) data for all inpa-
tients, held centrally in Edinburgh by the Information and Statis-
tical Division of the Scottish Office, and 2) locally held registers of
outpatients, domiciliary visits, and “after hours” referrals. This
study was approved by the Dumfries and Galloway Health Board
Research Ethics Committee.

The Operational Checklist for Psychotic Disorders (34) was
completed by using case records, correspondence, and all medi-
cal, nursing, social work, and occupational therapy notes. The in-
strument is a symptom checklist with 90 items relating to mental
status and psychiatric history. It has a glossary with scoring in-
structions for each item and was developed with case note review
in mind.

Two raters (J.A. and G.M.) completed the Operational Checklist
for Psychotic Disorders for each patient for the year after initial
contact with psychiatric services. These summaries allowed com-
parison among patients on the basis of similar information, irre-
spective of year of contact. Case notes were examined in random
order of date of contact, and raters were blind to the clinically
coded diagnosis. There was good interrater reliability for the ICD
diagnosis of schizophrenia (33). The Operational Checklist for
Psychotic Disorders was also used to generate DSM-IV and Re-
search Diagnostic Criteria (35) diagnoses by means of the associ-
ated computer algorithm OPCRIT, version 3.4 (34).

There were 464 patients with a first episode of psychosis during
the study period. Patients with an OPCRIT-based DSM-IV diagno-
sis of schizophrenia, schizophreniform disorder, or psychosis not
otherwise specified were included in the present analyses (36). A
total of 342 patients met these criteria: 113 with schizophrenia, 89
with schizophreniform disorder, and 140 with psychosis not oth-
erwise specified.

We developed the Proxy for the Deficit Syndrome (20–23, 37–
40) to identify patients with deficit schizophrenia in data sets in
which the Schedule for the Deficit Syndrome (17) was not ap-
plied. The proxy was initially developed for use with instruments
such as the Brief Psychiatric Rating Scale and the Scale for the As-
sessment of Negative Symptoms, which quantify the severity of
symptoms on 6- and 7-point scales. In contrast, the Operational
Checklist for Psychotic Disorders records symptoms on 2- or 3-
point scales, and many of the items that could be used with the
Proxy for the Deficit Syndrome had little variance. Consequently,
we used an algorithm based on the criteria for deficit schizophre-
nia (17) to define the deficit and nondeficit groups. Patients were
categorized as having deficit schizophrenia if they 1) had re-
stricted and/or blunted affect (two separate items in the Opera-
tional Checklist for Psychotic Disorders) but 2) did not exhibit
dysphoria (a separate item in the Operational Checklist for Psy-
chotic Disorders) (17, 37, 41). As in the studies in which the Proxy
for the Deficit Syndrome was used, we tested the validity of as-
signments to the deficit and nondeficit groups by comparing
their features to those of groups defined by using the Schedule for
the Deficit Syndrome. In the validity testing, the deficit group did
not differ significantly from the nondeficit group in age or in the
severity of delusions, hallucinations, or formal thought disorder
but had more severe negative symptoms, less severe dysphoria,
poorer premorbid function, and a more insidious onset of the dis-

order (18, 24, 38, 39). Another research group has used a similar
approach to define a deficit group (42).

This approach yielded 65 deficit patients (19%) and 277 (81%)
nondeficit patients. The validity testing largely confirmed that
these groups had clinical features that were similar to those diag-
nosed by using the Schedule for the Deficit Syndrome. The valid-
ity was further supported by the similarity between the preva-
lence in this deficit group and the prevalence estimate in another
epidemiological study of first-episode schizophrenia (43), in
which structured interview data, rating scales filled out by the pa-
tient, and hospital records were reviewed to make the deficit or
nondeficit categorizations.

To test the summer-birth hypothesis, we used logistic regres-
sion models with summer birth as the dependent variable. To
make our results comparable to those of previous studies of sum-
mer birth and deficit schizophrenia (20–23), we used four defini-
tions of summer: May to August, June to August, June-July, and
July-August. Positive psychotic symptoms were used as covari-
ates because psychotic symptoms are important sources of sec-
ondary negative symptoms and may contribute to miscategori-
zations. Earlier factor analysis studies of the symptoms of
schizophrenia provided the basis for combining hallucinations
and delusions as one variable and for considering disorganiza-
tion as a separate variable (44–46). In the logistic regression pro-
cedures, the hallucination and delusion items in the Operational
Checklist for Psychotic Disorders were recoded so that patients
with a history of at least 1 month’s duration of either symptom
were given a score of 2; those with a definite history of either
symptom, but of a duration of less than 1 month, were given a
score of 1; and those without a history of either symptom were
given a score of 0. A single disorganization score was derived by
using the same strategy for the items measuring positive formal
thought disorder and incoherence. Age and gender were also in-
cluded as independent variables. Six patients were excluded
from the season-of-birth analysis: for two patients information
on the month of birth was not available, and four patients were
born in the Southern Hemisphere.

In previous studies (20–23), negative symptoms were not re-
lated to summer birth. We examined the relationship of summer
birth to restricted affect (the negative symptom used to delineate
the deficit and nondeficit groups) using four logistic regression
procedures, with restricted affect in the place of deficit/nondefi-
cit categorization as an independent variable. The other indepen-
dent variables discussed earlier were also used.

We also tested the hypothesis that the relative frequency of
summer births in the deficit group differed from that among all
births in Dumfries and Galloway, using chi-square analysis and
the four definitions of summer. Patients in the incidence study
were born between 1891 and 1982 (the average year of birth was
1949). However, data on all births in Dumfries and Galloway by
month were not available for the period before 1974. We com-
pared summer births of the deficit group to those among all
births in the area in 1974, using data from the General Register Of-
fice for Scotland in Edinburgh.

Because the data for all births were restricted to 1974, there was
a possibility that any difference between deficit births and all
births was due to a secular trend and did not reflect a consistent
association between risk of deficit schizophrenia and summer
birth. To assess this issue, we examined the pattern of deficit ver-
sus all births within each of two epochs, defined by a point in 1958
that approximately divided the deficit group in half, i.e., we made
a median split of the deficit group based on year of birth and com-
pared deficit births to all births within each of the two epochs.

Because the percentage of subjects with a diagnosis of psycho-
sis not otherwise specified was relatively high, we also examined
the association of summer birth and deficit schizophrenia after
excluding the subjects with psychosis not otherwise specified.
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Results

In general, the differences and similarities of the deficit
and nondeficit groups were similar to those of such groups
identified by using the Schedule for the Deficit Syndrome.
By definition, the deficit group had significantly greater
blunted affect and significantly less severe dysphoria than
the nondeficit group; in addition, the two groups did not
differ significantly relative to hallucinations plus delu-
sions, and the deficit group had a significantly greater per-
centage of male subjects than the nondeficit group. As
noted earlier, the prevalence of deficit schizophrenia was
also similar to that in another epidemiological study of in-
cident cases of psychosis (43). Because the deficit group
also had significantly more severe disorganization than
the nondeficit group and was significantly younger (Table
1), these two variables were used as covariates in the logis-
tic regression procedures.

Figure 1 shows the percentages of births that occurred
in each month in the deficit and nondeficit groups and
among all births. In the multivariate logistic regression
analyses, the deficit group had a significant association
with birth in June to August, June-July, and July-August
(Table 2). More deficit than nondeficit patients were born
from May to August, but this difference was not significant
(Table 2). No other variable was significantly associated
with summer birth in any of the regression models. In con-
trast, the negative symptom that was used to define the
deficit group (restricted affect) was significantly associ-
ated with just one definition of summer, June-July (data
available on request from authors).

The deficit group also had a significantly higher per-
centage of births in June to August and June-July, com-
pared to all births in Dumfries and Galloway (Table 3). In
the median split analysis, an excess of summer births was

apparent in the deficit group, compared to all births, in
each of the two epochs (data not shown).

When subjects with a diagnosis of psychosis not other-
wise specified were excluded, an excess of summer births
was still apparent in the deficit group (data not shown).

Discussion

In an epidemiological study of incident cases of psycho-
sis in southwestern Scotland, we replicated the association
of deficit schizophrenia with summer birth. This associa-
tion was present within schizophrenia, i.e., in a compari-
son between deficit and nondeficit schizophrenia patients,
after accounting for clinical and demographic features. In
contrast, within schizophrenia, the negative symptom
measure (as distinguished from the deficit categorization)
had a weaker association with summer birth. The deficit
schizophrenia group also had an excess of summer births
in comparison to all births in the same region.

The validity of our results depends on the validity of the
deficit and nondeficit categorizations. Although our cur-
rent approach to distinguishing deficit and nondeficit
groups was somewhat different from the approach we
used previously, the characteristics of the two groups were
similar to those of groups identified with the Schedule for
the Deficit Syndrome and the Proxy for the Deficit Syn-
drome (17–32). The association with summer birth re-
mained after accounting for the variance due to other po-
tentially confounding clinical and demographic factors
(including two variables for which the deficit group did
not have the desired results in the validity testing). Any
miscategorizations due to this method seem more likely to
result in a failure to find an association than in a false pos-
itive association.

Because we restricted our analyses to patients in their
first year of treatment, the subjects included a relatively

TABLE 1. Clinical and Demographic Features of Patients With Deficit and Nondeficit Schizophrenia Identified at First
Contact With Psychiatric Services for Treatment of Psychosis in Dumfries and Galloway, Scotland, 1979–1998

Feature
Patients With Deficit 

Schizophrenia (N=65)a
Patients With Nondeficit 
Schizophrenia (N=277) Analysis

N % N % χ2 df p

Male gender 41 63 127 46 5.99 1 <0.02
Insidious onset of psychotic disorder 52 80 163 59 8.36 1 <0.005
Alcohol or drug abuse 3 5 39 14 4.14 1 <0.05
Difficulty in rapport 26 40 61 22 8.55 1 <0.004

Mean SD Mean SD t df p

Age at onset (years) 29.6 12.5 41.4 19.1 4.7 340 <0.001

Mean SD Mean SD U N p
Symptom ratingb

Hallucinations plus delusions 1.8 0.6 1.8 0.6 8820.5 342 0.68
Disorganization 0.7 0.9 0.4 0.8 7403.0 342 <0.005
Persecutory delusions 1.4 0.9 1.4 0.9 8672.5 342 0.59

a Patients with deficit schizophrenia had restricted and/or blunted affect but did not exhibit dysphoria, according to assessment with the Op-
erational Checklist for Psychotic Disorders (35).

b Rated on a scale on which 2 indicated a history of the symptom of at least 1 month’s duration; 1, a history of the symptom of less than 1
month’s duration; and 0, no history of the symptom.
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high percentage of patients with psychosis not otherwise
specified. We restricted the data analyses to the first year
to approximate an incident case sample and to avoid bias
due to survival in the sense of biased mortality and in the
sense of survival as a case, i.e., chronic illness. In addition,
when patients with a diagnosis of psychosis not otherwise
specified were excluded, an excess of summer births was
still apparent in the deficit group (data not shown). The
lack of follow-up, with confirmation of diagnoses, is a lim-
itation of our study, and it is possible that changes in diag-
noses might have changed our findings. However, the
multiple replications of the summer-birth effect (20–23,
47) suggest that this limitation did not create the associa-
tion reported here.

Another limitation is that we did not have an ideal non-
patient comparison group, as the earliest year for which
data on all births were available was 1974. In our first re-
port on summer birth, there was also a suggestion of a dif-
ference between births in the deficit group and all births in
the same region (20). We have also found a significant dif-
ference between deficit births and all births in an epidemi-
ological nonpatient comparison group in data from the
Epidemiological Catchment Area study, which was con-
ducted in five centers in the United States (22), and in a

study of incident cases of psychosis from Cantabria in
northern Spain (47). The consistency of the findings of the
present study with those of other studies suggests that the
shortcomings of the comparison groups have not resulted
in a false positive association.

A measure of negative symptoms had a weaker associa-
tion with summer birth than did the deficit versus nondef-
icit categorization. Negative symptoms were also not asso-
ciated with summer births in previous studies (20–23).
Negative symptoms and the deficit criteria define groups
that overlap substantially but are not synonymous, and
these two measures also have different correlates (19, 27,
37). The ability to detect an association—or in the case of
the positive psychotic symptoms, a failure to detect an as-
sociation—is limited by the reliability of the variables of
interest. However, the consistency of the studies of care-
fully validated deficit groups and summer birth, despite

FIGURE 1. Month of Birth for Patients With Deficit and Nondeficit Schizophrenia Identified at First Contact With Psychiatric
Services for Treatment of Psychosis and for All Births in Dumfries and Galloway, Scotland, 1979–1998a

a Patients with deficit schizophrenia had restricted and/or blunted affect but did not exhibit dysphoria, according to assessment with the
Operational Checklist for Psychotic Disorders (34).
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TABLE 2. Logistic Regression Analysis of Relationship Be-
tween Deficit Schizophrenia and Summer Birth in 336 Pa-
tients Identified at First Contact With Psychiatric Services
for Treatment of Psychosis in Dumfries and Galloway, Scot-
land, 1979–1998, by Definition of Summer

Definition of 
Summer

Adjusted 
Odds Ratioa 95% CI

Wald χ2 
(df=1) p

May to August 1.66 0.93–2.97 2.96 <0.09
June to August 2.01 1.09–3.70 4.94 <0.03
June-July 2.53 1.27–5.05 7.00 <0.01
July-August 2.13 1.06–4.29 4.53 <0.04
a Adjusted for positive symptoms, age, and gender.

TABLE 3. Summer Births Among Patients With Deficit
Schizophrenia Identified at First Contact With Psychiatric
Services for Treatment of Psychosis and Among All Births
in Dumfries and Galloway, Scotland, 1979–1998, by Defini-
tion of Summer

Definition of 
Summer

Patients 
With

Deficit
Schizo-
phrenia
(N=65)a

All Births 
(N=1,809) Analysis

N % N %
Uncorrected
Odds Ratio

χ2

(df=1) p
May to August 29 45 611 34 1.58 3.28 0.07
June to August 24 37 469 26 1.63 3.91 <0.05
June-July 18 28 300 17 1.93 5.50 <0.02
July-August 17 26 344 19 1.51 2.06 0.15
a Patients with deficit schizophrenia had restricted and/or blunted

affect but did not exhibit dysphoria, according to assessment with
the Operational Checklist for Psychotic Disorders (34).
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the use of a variety of scales, suggests that this issue did
not distort our results.

Other studies have also suggested that season of birth is
related to clinical characteristics. A review of the literature
on season and schizophrenia (9) concluded that, on aver-
age, winter-born schizophrenia patients have a relatively
benign disease compared to those born at other times of
the year. In two subsequent studies, winter birth was
found to be associated with the paranoid subtype in men
(10, 11), which is a relatively benign form of illness. The
deficit syndrome is associated with a relatively severe form
of illness (18, 19, 37); thus, our present results are consis-
tent with the previous studies.

The replicated association between summer birth and
deficit schizophrenia is not consistent with the interpreta-
tion that deficit/nondeficit differences are found because
the deficit group is at the extreme end of a severity spec-
trum, i.e., that the deficit group has a more severe form of
the same pathophysiology found in nondeficit schizo-
phrenia. Deficit subjects do not have a more severe form
of the winter-birth excess, which is associated with schizo-
phrenia as a whole, but a different risk factor, i.e., summer
birth. It is likely that the winter-birth effect is the one that
has been noticed in previous studies of schizophrenia be-
cause the deficit versus nondeficit categorization has not
been made and the prevalence of nondeficit schizophre-
nia is greater than that of deficit schizophrenia. Not only is
the widely replicated winter-birth phenomenon probably
restricted to the nondeficit group, but the effect size may
be greater than previously thought.

The identification of a season-of-birth risk factor for
separate subgroups of schizophrenia may have several im-
plications. For instance, maternal exposure to certain viral
infections, most often influenza, has been linked to the
development of schizophrenia (48–50). As infection ap-
pears to increase the risk of schizophrenia only if it occurs
during the second trimester, and such infections are gen-
erally more prevalent during the winter, subjects with
schizophrenia as a result of exposure to such infections
may have an excess of spring or summer births. In future
studies of viral infections and risk of schizophrenia, it
would be desirable to examine deficit and nondeficit
groups separately. Other proposed explanations of sea-
sonal variation of births, besides seasonal variation in in-
fections, include decreased exposure to sunshine, sea-
sonal variations of exposure to environmental toxins, and
seasonal variations in nutrition (51).

The apparent double dissociation between season of
birth and deficit versus nondeficit categorization is con-
sistent with the evidence that deficit and nondeficit
schizophrenia have differences in pathophysiology (52).
Use of the deficit versus nondeficit categorization in fu-
ture studies may provide additional insight in the search
for nongenetic risk factors for schizophrenia.
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