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SUMMARY

Aim: The aim of this study was to compare deficit schizophrenia patients with non-deficit schizophrenia patients for negative and positive symptom 
scores, rate of summer births, and rate of familial history of psychosis.  

Method:  One hundred ten patients with schizophrenia, diagnosed via Structured Clinical Interview for DSM-IV (SCID-I), and aged between 
18-65 were included in the study. Sociodemographic information was obtained for all the patients, followed by evaluations using the Scale for the 
Assessment of Negative Symptoms (SANS), Scale for the Assessment of Positive Symptoms (SAPS), and the Schedule for the Deficit Syndrome 
(SDS). 

Results: The deficit syndrome group had higher negative and positive scores compared to the non-deficit group. The rate of summer births was 
higher in the deficit group. Although the rate of positive family history for psychosis was higher in the deficit group compared with the non-deficit 
group, the difference did not achieve statistical significance. 

Conclusion: Our results depict higher severity of negative and positive symptom scores and higher rate of summer births in patients with deficit 
schizophrenia. These data provide more evidence that deficit and non-deficit schizophrenia are different subtypes having different pathophysiolo-
gies. However, statistically nonsignificant difference between the two groups with regard to positive familial history suggests that the thesis of deficit 
schizophrenia may be related to genetic factors rather than environmental factors. Further investigation into these findings are needed to determine 

the genetic relationship.
Keywords: Schizophrenia, deficit syndrome, seasons, family.

INTRODUCTION

Schizophrenia is conceptualized as a syndrome that includes 
different diseases caused by different pathological processes, 
despite the common clinical features observed. One way to 
differentiate and define the diseases included in the syndrome 
is to determine homogeneous sub groups. A widely used and 
accepted approach to form sub groups is to classify schizo-
phrenia patients as “deficit syndrome” and “non-deficit syn-
drome” (Carpenter et al. 1988).

Previous reports determined that negative symptoms were 
more prominent in patients with deficit syndrome com-
pared to patients with non-deficit schizophrenia (Tiryaki et 
al. 2003, Wang et al. 2008). Moreover, neurological impair-
ments (Buchanan et al. 1990), and emotional deficits (Arango 
et al. 2000) were observed more in patients with deficit syn-
drome. On the other hand, psychotic symptoms, depressive 
affect, anxiety, feelings of guilt and hostility, suicide risk, and 
substance dependency were shown to be more frequent in pa-
tients with non-deficit schizophrenia (Kirkpatrick et al. 1993, 
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Kirkpatrick et al. 1996, Subotnik et al. 2000).  Patients with 
deficit schizophrenia usually have a history of low premor-
bid adjustment and premorbid cognitive deficits (Galderisi et 
al. 2002). Longitudinal studies demonstrated that quality of 
life, social adjustment, occupational functioning  (Tek et al. 
2001), social functioning (Ekinci et al. 2012), insight (Köşger 
et al. 2014), rates of remission (Strauss et al. 2010), and treat-
ment response (Kopelowicz et al. 2000) of patients with defi-
cit schizophrenia were poorer compared to patients with non-
deficit schizophrenia. Deficit schizophrenia has been shown 
to occur more frequent in males (Roy et al. 2001). A study 
determined that patients with deficit schizophrenia had less 
grey matter volume in some of the brain regions compared 
to patients with non-deficit schizophrenia (Özdemir et al. 
2012). Another study that investigated the association be-
tween orbito-frontal, pre-frontal, and temporal brain regions 
detected impairments in this region, in patients with deficit 
schizophrenia  (Kitiş et al. 2012). 

Another area of focus has been to compare deficit and non-
deficit schizophrenia with regard to the frequency of schiz-
ohrenia in the patient’s family. It has been detected that the 
rate of schizophrenia was significantly higher among rela-
tives of patients with deficit schizophrenia (Kirkpatrick et 
al. 2000a). In addition, social withdrawal (Kirkpatrik et al. 
2001), clinically non-significant negative symptoms (Hong 
et al. 2003), and impairments in executive functions (Scala 
et al. 2014) were observed to be more frequent in relatives 
of those patients. Collectively, these findings provide evi-
dence that heritability may have an important role in deficit 
schizophrenia. Quite the contrary, some studies showed  no 
significant difference in the rate of schizophrenia in relatives 
of deficit schizophrenia patients compared to relatives of the 
non-deficit group (Scala et al. 2014). Other studies did not 
show any relationship between genetic heritability and deficit 
syndrome (Wonodi et al. 2006, Bienkowski et al. 2015). 

Interestingly, the rate of summer births has been observed 
to be higher among patients with deficit schizophrenia 
(Kirkpatrick et al. 1998, Tek et al. 2001, Kirkpatrick et al. 
2002, Bralet et al. 2002, Messiah et al. 2004, Kallel et al. 
2007). Despite this finding, the rate of winter births has 
been shown to be higher among patients with schizophrenia 
overall. Thus, the association of seasonal factors in the patho-
genesis of schizophrenia (Torrey et al. 1997, Schwartz 2011) 
has become a mainstay. Previous research showed that among 
schizophrenia patients who were born in winter, the paranoid 
subtype was more frequent (Hsieh et al. 1987), and the over-
all clinical course was better (Boyd et al. 1986). These find-
ings can be taken as an evidence for the association of winter 
births with non-deficit, and the association of summer births 
with deficit schizophrenia. However, some studies did not 
find any difference between patients with deficit and non-
deficit schizophrenia with regard to season of birth (Dollfus et 

al. 1999). Interestingly, no such strong relationship was found 
between deficit schizophrenia and summer births in studies 
conducted in southern hemisphere (McGrath ve Welham 
1999, Welham et al. 2006).  

Another approach came from studies that investigated factors 
related to season of birth and the etiology of schizophrenia. In 
most of the studies that examined the influence of climate, no 
relationship between the weather temperatures and season of 
birth was found (Torrey ve Torrey 1979, Ede et al. 1985). No 
differences were found between people who were born in hot 
or cool summers (McNeil et al. 1975), or between people who 
were born in cold or warm winters (Watson et al. 1984) with 
regard to frequency of schizophrenia. Some relationship has 
been detected between the higher rates of infectious diseases 
in winters (McGrath et al. 2002, Arias et al. 2012), seasonal 
feeding patterns (McGrath et al. 2003), and schizophrenia. 
Nevertheless, the findings of these studies are not adequate to 
make a conclusion (Tochigi et al. 2004).

After thirteen years of the development of the concept, 
Kirkpatrick and Buchanan (2001) published an article claim-
ing that deficit schizophrenia and non-deficit schizophrenia 
are different diseases. Kirkpatrick and Galderisi (2008), as 
well as Galderisi and Maj (2009) detected that the two groups 
showed differences in five features: 1-symptoms and signs, 
2-illness course, 3-pathophsiological features, 4-risk factors 
and etiological factors, and 5-treatment response. Therefore, 
deficit schizophrenia has been thought to be a more serious 
form of the illness, as patients in this group had lower qual-
ity of life and poorer functioning. However, the deficit syn-
drome group was closer to the healthy controls than non-
deficit group (Buchanan ve ark 1993), and the deficit and 
non-deficit groups were not significantly different from each 
other (Galderisi et al. 2002) in some studies.

In this study, we aimed to compare patients with deficit and 
non-deficit schizophrenia with regard to clinical features, 
season of birth, and history of schizophrenia in relatives. We 
hypothesized that negative symptoms, summer births, and 
positive history of psychosis in relatives would be higher in 
patients with deficit schizophrenia compared to patients with 
non-deficit schizophrenia. 

METHODS

The research was approved by the ethical committee of İzmir 
Atatürk Education and Research Hospital. All inpatients or 
outpatients aged between 18 and 65 who were diagnosed as 
schizophrenia between May 2005 and December 2006 were 
evaluated for the study. One hundred patients whose diagno-
sis were approved via SCID-I, who did not have mental retar-
dation, organic brain illness, alcohol/substance dependence, 
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or abuse were included in the study. All the patients provided 
written informed consent to participate in the study.

Instruments

Patients were given a sociodemographic information form, 
Scale for the Assessment of Negative Symptoms (SANS), 
Scale for the Assessment of Positive Symptoms (SAPS), and 
the Schedule for the Deficit Syndrome: (SDS).

The sociodemographic information form contained ques-
tions to evaluate the age, season of birth, educational level, 
occupational status, marital status, age at marriage, age at ill-
ness onset, duration of illness, duration of treatment, history 
of schizophrenia in first and second degree relatives, birth 
complications, still birth or abortion history of the mother, 
and number of previous hospitalizations.

Structured Clinical Interview for DSM-IV Axis I Disorders 
(SCID-I) was developed by First et al. (1996) and adapted 
into Turkish by Ozkurkcigil et al. (1999).

 Scale for the Assessment of Negative Symptoms (SANS) eval-
uates the level, distribution, and severity of negative symp-
toms of schizophrenia. It contains five subscales and twenty-
five items. The five subscales are affective blunting, alogia, 
apathy, anhedonia and attention deficit respectively. It was 
developed by Andreasen (1990), and adapted into Turkish by 
Erkoç et al. (1991a).

Scale for the Assessment of Positive Symptoms (SAPS) evalu-
ates the level, distribution, and severity of positive symptoms 
of schizophrenia. It consists of four subscales and thirty-four 
items. The subscales are hallucinations, delusions, bizarre be-
havior, and formal thought disorders respectively. It was de-
veloped by Andreasen (1990), and adapted into Turkish by 
Erkoç et al. (1991b).

The Schedule for the Deficit Syndrome (SDS) was developed 
as a diagnostic instrument, rather than a scale. During the 
evaluation patients, family members and even the physicians 
of the patients could be interviewed. The attention of focus is 
the long term illness course, rather than illness periods. The 
basic areas of psychopathology are taken into account along 
with occupational and social functioning, and open ended 
questions are used to evaluate functioning. It was developed 
by Kirkpatrick et al. (1989) and adapted into Turkish by 
Çıtak et al. (2006).

Statistics

The patients were evaluated with SDS to differentiate pa-
tients with deficit and non-deficit schizophrenia. Patients 
with deficit and non-deficit schizophrenia were compared via 
chi-square test for gender, season of birth, place of birth, fea-
tures about labor, family history of psychosis. The two patient 

groups were compared for birth complications using Fisher 
test, as some of the observed values were less than 5.

Patients with deficit and non-deficit schizophrenia were com-
pared via independent sample t-test for age, level of educa-
tion, age at illness onset, duration of treatment, number of 
previous hospitalizations, and scale scores. The statistical sig-
nificance level was set to a p-value of less than 0.05 for all 
tests.

RESULTS

In the deficit syndrome group, 57.7% were male, whereas the 
non-deficit group contained 56.4% male. Most of the pa-
tients (64.5%) did not have deficit syndrome. Patients born 
in summer made up 34.5% of the group, while patients born 
in winter consisted of 65.5%. The ratio of the patients who 
were born in winter-spring were significantly higher in non-
deficit syndrome group (73.2%), compared with the deficit 
syndrome group (51.0%) (χ=5.37, p=0.035).

In the deficit syndrome group, 12 (30.8%) of the patients 
were born in villages, and 27 (69.2%) of them were born in 
towns-cities. In non-deficit syndrome group, 22 (31.0%) of 
the patients were born in villages, and 49 (69.0%) were born 
in towns-cities. There were no significant differences between 
the two groups.

In the deficit syndrome group, 20 (51.3%) of the patients 
were born in healthcare institutions, while 19 (48.7%) were 
born at home. In the non-deficit syndrome group, 30 (43.6%) 
patients were born in health care institutions, and 41 (56.4%) 
were born at home. There were no significant differences be-
tween the two groups.

There was a history of birth complications in 5 (12.8%) of 
the patients with deficit syndrome, and in 3 (4.2%) of the 
patients with non-deficit syndrome. There was no significant 
difference between the two groups. 

There was a positive history of familial psychosis in 6 (15.4%) 
of the patients with deficit syndrome, and in 9 (12.7%) of the 
patients with non-deficit syndrome. There was no significant 
difference between the two groups.

The comparison of the patients with deficit and non-deficit 
schizophrenia for gender distribution and features about birth 
is depicted in table 1.

When patients with deficit and non-deficit schizophrenia 
were compared for age, education level, age at illness onset, 
duration of treatment, and number of hospitalizations, no 
statistically significant differences were observed between the 
two groups. The SANS and SAPS scores of patients with defi-
cit syndrome were significantly higher than the patients with 
non-deficit syndrome (table 2).
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DISCUSSION

In this study, the patients with deficit syndrome had signifi-
cantly higher negative and positive symptom severity. The 
higher negative symptom severity is an expected result that 
is in line with the definition of deficit syndrome and liter-
ature. There are inconsistent findings about the severity of 
positive symptoms. Köşger et al. (2014) compared patients 
with deficit and non-deficit schizophrenia and found out that 
positive symptom severity was significantly higher in deficit 
syndrome. Galderisi et al. (2002) did not report any differ-
ence between the two groups in their big sample sized, mul-
ticenter study. Spalletta et al. (1997) and Tek et al. (2001) 
reported that there was no significant difference between the 
two groups with regard to positive symptom severity. Tiryaki 
et al. (2003) found a higher positive symptom severity in 
non-deficit syndrome patients, although the difference did 
not reach statistical significance.

In line with previous research (Kirkpatrick et al. 1998, Tek et 
al. 2001, Kirkpatrick et al. 2002, Bralet et al. 2002, Messiah et 
al. 2004, Kallel et al. 2007), we found that the rate of summer 
births were significantly higher in patients with deficit syn-
drome compared with patients with non-deficit syndrome. 

There are two reasons why the rates of winter births are high-
er in patients with schizophrenia, despite the fact that the rate 
of summer births is higher in patients with deficit schizophre-
nia. First of all, the patients with deficit schizophrenia make 
just 15-20% of all patients with schizophrenia. Secondly, the 
patients with non-deficit schizophrenia differentiate more 
strongly towards winter births. 

This differentiation emphasizes the idea of the two groups 
having different etiologies (Messiah et al. 2004). Among the 
possible etiological factors are more frequent infections and 
less sun shine exposure in the winter time (McGrath et al. 

Table 1. The comparison of patients with deficit and non-deficit syndrome for gender distribution, features about birth, familial history for psychosis

Patients with deficit syndrome 
(n=39)

Patients with non-deficit syndrome 
(n=71)

χ

n % n %

gender female 17 42.3 30 43.6 0.02

male 22 57.7 41 56.4

season of birth summer 19 48.7 19 26.8 5.37*

winter-spring 20 51.3 52 73.2

location of birth village 12 30.8 22 31.0 0.01

town-city 27 69.2 49 69.0

place of birth health care institution 20 51.3 30 43.6 2.22

home 19 48.7 41 56.4

birth complications yes 5 12.8 3 4.2 2.76 

no 34 87.2 68 95.8

positive family history for psychosis yes 6 15.4 9 12.7 3.11

no 33 84.6 62 87.3

*p<0.05

Table 2. The comparison of patients with deficit and non-deficit syndrome for age, educational level, age at illness onset, duration of treatment, number of 
hospitalizations, and scale scores

Patients with deficit syndrome  
(n=39) mean±sd

Patients with non-deficit syndrome 
(n=71) mean±sd

t

Age 36.9±8.6 37.3±10.7 0.20

education level 6.7±4.1 7.9±4.2 1.61

age at illness onset 21.6±6.8 22.5±6.8 0.68

duration of treatment 12.4±8.4 13.1±9.1 0.38

no of hospitalizations 1.3±1.1 1.5±0.8 0.73

SAPS 26.9±13.9 19.9±9.2 -1.87*

SANS 79.5±13.8 38.2±18.1 -12.38***

*p<0.05, *** p<0.001
SAPS: Scale for the Assessment of Positive Symptoms
SANS: Scale for the Assessment of Negative Symptoms
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2002), and seasonal feeding habits (McGrath et al. 2003).  
Human Herpes Virus 2, Borna Disease Virus, and HERV-W 
are the viruses which are most frequently shown to have re-
lationships with schizophrenia (Arias et al. 2012). Paranoid 
subtype being more frequent among schizophrenia patients 
born in winter (Hsieh et al.1987), winter births being more 
frequent among patients without a family history for schizo-
phrenia (D’Amato et al. 1991), and better prognosis in non-
deficit syndrome patients (Boyd et al.1986) suggest that there 
is more frequently a milder pathology which results from en-
vironmental factors specific to winter in patients with non-
deficit schizophrenia.

On the other hand, research shows that heritability has a more 
important role (Dollfus et al. 1998, Kirkpatrick et al. 2000b, 
Kirkpatrik et al. 2001, Hong et al. 2003, Scala et al. 2014) in 
patients with deficit syndrome. However, some studies bring 
out conflicting findings (Dollfus et al. 1996, Wonodi et al. 
2006, Bienkowski et al. 2015). Another possibility is that the 
second trimester infections that affect children born in the 
spring-summer months (Kirkpatrick et al. 2002). Dickerson 
et al. (2006) have higher positive citomegalovirus serology 
in deficit syndrome patients compared with non-deficit syn-
drome patients. This finding supports the role of environ-
mental factors in deficit syndrome. In our study, positive 
family history for schizophrenia was more frequent in deficit 
syndrome group compared with non-deficit syndrome group, 
although the difference did not reach statistical significance. 
Taken together, these findings suggest that genetic and en-
vironmental factors should be investigated more extensively.

Another interesting finding is the gender ratios in deficit and 
non-deficit syndrome patients. A meta-analysis that evaluated 
the findings of 23 studies showed that there were significantly 
more males in deficit syndrome group (Roy et al. 2001); al-
though, most of the evaluated studies did not show statisti-
cal significance. The authors concluded that the individual 
studies lacked statistical power which the meta-analysis had 
after evaluating all the studies together. In our study, no sig-
nificant difference was found between deficit and non-deficit 
syndrome groups with regard to gender distribution.

Today, we can see more clearly both the advantages that this 
concept provides to better understand schizophrenia and the 
weaknesses of the concept to explain the clinical features and 
etiology of schizophrenia. It can be said that the concept of 
“deficit syndrome” made one of the most important contri-
butions in Emil Kraepelin’s approach to re-define psychotic 
disorders classifying them in subgroups starting with “deman-
tia praecox” and “manic depressive psychosis”. Our findings 
support that the research is still far from finding out the clini-
cal features and underlying pathology to differentiate deficit 
and non-deficit syndromes.

In this time point, negative symptoms of schizophrenia are 
being evaluated again, and the advantages of dimensional ap-
proach are being mentioned despite the power of categorical 
approach in line with the dimensional approach of DSM-V. 
Galderisi et al. (2013) examined the long term stability and 
the effects on functioning of categorical and dimensional 
approaches. They found that 82.4% of patients with deficit 
syndrome and 79.6% of patients with non-deficit syndrome 
remained in the same groups. Patients with deficit syndrome 
had more severe negative symptoms and more impaired social 
functioning than patients with non-deficit syndrome. When 
factor analysis was made with dimensional approach, “poor 
emotional expression” and “avolution” were the two factors 
that explained most of the variance. Therefore, the concept 
of “loss of willpower” that had been mentioned by Kraepelin 
and Bleuler and its central role in the pathology of schizo-
phrenia was put forth through the help of research and statis-
tical analysis (Foussias and Remington, 2010).   

REFERENCES

Andreasen NC (1990) Method for assessing positive and negative symptoms. 
Mod Probl Pharmacopsychiatry 24: 73-88. 

Arango C, Kirkpatrick B, Buchanan RW (2000). Neurological signs and the 
heterogeneity of schizophrenia. Am J Psychiatry 157: 560-5. 

 Arias İ, Sorlozano A, Villegas E et al (2012) Infectious agents associated with 
schizophrenia: A meta-analysis. Schizophr Res 136: 128-36  

Bienkowski P, Samochowiec J, Pelka-Wysiecka J et al (2015) Functional 
polymorphism of matrix metalloproteinase-9 (MMP9) gene is not associated 
with schizophrenia and with its deficit subtype. Pharmacol Rep 67: 442-5.  

Boyd  JH, Pulver  AE, Stewart  W et al (1986) Season of birth: schizophrenia and 
bipolar disorder. Schizophr Bull 12: 173-86.  

Bralet MC, Loas G, Yon V et al (2002) Clinical characteristics and risk factors for 
Kraepelinian subtype of schizophrenia: replication of previous findings and 
relation to summer birth. Psychiatry Res 111:147-54. 

Buchanan RW, Breier A, Kirkpatrick B et al (1993) Structural abnormalities in 
deficit vs non-deficit schizophrenia. Am J Psychiatry 150: 59–65.

Buchanan RW, Kirkpatrick B, Heinrichs DW et al (1990) Clinical correlates of 
the deficit syndrome of schizophrenia. Am J Psychiatry 147: 290-4.  

Carpenter WT Jr, Heinrichs DW, Wagman AMI (1988) Deficit and nondeficit 
forms of schizophrenia: the concept. Am J Psychiatry 145: 578–83.

Çıtak S, Oral ET, Aker AT et al (2006) Şizofreni’de Eksiklik Sendromu Çizelgesi 
(ESÇ)’nin Güvenilirlik ve Geçerlik Çalışması. Turk Psikiyatri Derg 17:115-
128.  

D’Amato T, Dalery J, Rochet T et al (1991) Seasons of birth and psychiatry. A 
retrospective inpatients study. Encephale 17:67-71. 

Dickerson F, Kirkpatrick B, Boronow J et al (2006) Deficit schizophrenia: 
association with serum antibodies to cytomegalovirus. Schizophr Bull 
32:396-400.  

Dollfus S, Germain-Robin S,  Chabot B  et al (1998) Family history and obstetric 
complications in deficit and non-deficit schizophrenia: preliminary results. 
Eur Psychiatry 13: 270–2 

Dollfus S, Ribeyre JM, Petit M (1996) Family history and deficit form in 
schizophrenia. Eur Psychiatry 11: 260-7. 

Dollfus S, Brazo P, Langlois S et al (1999) Month of birth in deficit and non-
deficit schizophrenic patients. Eur Psychiatry 14: 349-51. 

Ede A, Templer DI, Brooner RK et al (1985) The seasonality of schizophrenic 
births in Alberta. Am J Orthopsychiatry 55: 451-3.

Ekinci O, Albayrak Y, Ekinci A (2012) Cognitive Insight and Its Relationship 



6

With Symptoms in Deficit and Nondeficit Schizophrenia. J Nerv Ment Dis 
200: 44–50.

Erkoç Ş, Arkonaç O, Ataklı C et al (1991a) Negatif Semptomları Değerlendirme 
Ölçeğinin güvenilirliği ve geçerliği. Dusunen Adam 4: 16-9.  

Erkoç Ş, Arkonaç O, Ataklı C et al (1991b) Pozitif Semptomları Değerlendirme 
Ölçeğinin güvenilirliği ve geçerliği. Dusunen Adam 4: 20-4.  

First MB, Spitzer RL, Gibbon M et al (1996) Structured Clinical Interview for 
DSM-IV Axis I Disorders, Clinician Version (SCID-CV). Washington, 
D.C. American Psychiatric Press Inc.

Foussias G, Remington G (2010) Negative Symptoms in Schizophrenia: 
Avolition and Occam’s Razor. Schizophr Bull 36: 359-69.  

Galderisi S, Bucci P, Mucci A et al (2013) Categorical and dimensional 
approaches to negative symptoms of schizophrenia: focus on long-term 
stability and functional outcome. Schizophr Res 147:157-62. 

Galderisi S, Maj M. (2009) Deficit schizophrenia: An Overview of clinical, 
biological and treatment aspect. Eur Psychiatry 24: 493-500.  

Galderisi S, Maj M, Mucci A et al (2002) Historical, psychopathological, 
neurological and neuropsychological aspects of deficit schizophrenia: a 
multicenter study.  Am J Psychiatry 159: 983–90.

Hong LE, Avila MT, Adami H (2003) Components of the smooth pursuit 
function in deficit and non-deficit schizophrenia. Schizophr Res, 63: 39–48.

Hsieh  HH, Khan  MH, Atwal  SS et al (1987) Seasons of birth and subtypes of 
schizophrenia. Acta Psychiatr Scand 75: 373-5.

Kallel L, Brunelin J, Zghal A et al  (2007) Summer birth and deficit schizophrenia 
in Tunisia. Psychiatry Res, 152 : 273–5

Kirkpatrick B, Amador XF, Yale SA et al (1996) The deficit syndrome in the 
DSM-IV Field Trial. Part II. Depressive episodes and persecutory beliefs. 
Schizophr Res 20:79-90.

Kirkpatrick B, Buchanan RW, Breier A et al (1993) Case identification and 
stability of the deficit syndrome of schizophrenia. Psychiatry Res 47:47-56.

Kirkpatrick B, Buchanan RW, McKenney PD et al (1989)  The Schdule for the 
Deficit Syndrome: a instrument for researc in schizophrenia. Psychiatry Res 
30: 119-23 

Kirkpatrick B, Buchanan RW, Ross DE. (2001) A separate disease within the 
syndrome of schizophrenia. Arch Gen Psychiatry 58: 165–71.

Kirkpatrick B, Castle D, Murray RM et al (2000b) Risk factors for the deficit 
syndrome of schizophrenia. Schizophr Bull 26: 233-42. 

Kirkpatrick B, Galderisi S. (2008) Deficit schizophrenia: an update World 
Psychiatry 7: 143–7. 

Kirkpatrick B, Ram R, Amador XF et al (1998) Summer birth and the deficit 
syndrome of schizophrenia. Am J Psychiatry 155:1221-6. 

Kirkpatrick B, Ross DE, Walsh D et al (2000a) Family characteristics of deficit 
and nondeficit schizophrenia in the Roscommon family study. Schizophr 
Res 45: 57-64.

Kirkpatrick B, Tek C, Allardyce J et al (2002) Summer birth and deficit 
schizophrenia in Dumfries and Galloway, southwestern Scotland. Am J 
Psychiatry 159:1382-7.

Kitis O, Ozalay O, Zengin EB et al  (2012) Reduced left uncinate fasciculus 
fractional anisotropy in deficit schizophrenia but not in non-deficit 
schizophrenia. Psychiatry Clin Neurosci 66: 34-43.

Kopelowicz A, Zarate R, Tripodis K et al (2000) Differantial efficacy of 
olanzapine for deficit and non-deficit negative symptomes in schizophrenia. 
Am J Psychiatry 157: 987-93.   

Köşger F, Şahin H, Eşsizoğlu A et al (2014) Eksiklik sendromu olan ve olmayan 
şizofreni tanılı hastalarda içgörü ve sosyal işlevsellik düzeyleri. Turk Psikiyatri 
Derg 25: 157-62.

McGrath J, Eyles D, Mowry B et al (2003) Low maternal vitamin D as a risk 
factor for schizophrenia: a pilot study using banked sera. Schizophr Res 
1:63:73-8.

McGrath J, Selten JP, Chant D (2002) Long-term trends in sunshine duration 
and its association with schizophrenia birth rates and age at first registration 
data from Australia and the Netherlands. Schizophr Res 1;54:199-212

McGrath J, Welham JL (1999) Season of birth and schizophrenia: a systematic 
review and meta-analysis of data from the Southern Hemisphere. Schizophr 
Res 15;35:237-42. 

McNeil T, Dalén P, Dzierzykray-Rogalska M et al (1975) Birthrates of 
schizophrenics following relatively warm versus relatively cool summers. 
Arch Psychiatr Nervenkr 221:1-10.

Messias E, Kirkpatrick B, Bromet E et al (2004)  Summer Birth and Deficit 
Schizophrenia:   A Pooled Analysis From 6 Countries FREE. Arch Gen 
Psychiatry 61:985-989. 

Özdemir Hİ, Eker MC, Zengin B et al (2012) Eksiklik Sendromu Olan ve 
Olmayan Şizofreni Hastalarında Gri Madde Değişiklikleri Turk Psikiyatri 
Derg 23: 237-47.

Özkürkçügil A, Aydemir Ö, Yıldız M et al (1999)  DSM-IV Eksen I Bozuklukları 
için Yapılandırılmış Klinik Görüşmenin Türkçe’ye Uyarlanması ve 
Güvenilirlik Çalışması. İlaç ve Tedavi Dergisi 12:233-6. 

Roy MA, Maziade M, Labbé A et al (2001) Male gender is associated with deficit 
schizophrenia: a meta-analysis. Schizophr Res 47:141-7. 

Scala S, Lasalvia A, Seidman LJ et al (2014) Executive functioning and 
psychopathological profile in relatives of individuals with deficit v. non-
deficit schizophrenia: a pilot study. Epidemiol Psychiatr Sci 23:85-97.  

Schwartz PJ (2001) Season of birth in schizophrenia: a maternal-fetal 
chronobiological hypothesis. Med Hypotheses 76:785-93.  

Spalletta G, Pasini A, De Angelis et al (1997)  Patients with deficit, nondeficit, 
and negative symptom schizophrenia: do they differ during episodes of 
acute psychotic decompensation? Schizophr Res 24:341-8.

Strauss GP, Harrow M, Grossman RS et al (2010) Periods of recovery in deficit 
syndrome schizophrenia: a twenty year multi-follow up longitudinal study. 
Schizophr Bull 36:788-99.

Subotnik KL, Nuechterlein KH, Ventura J. (2000) MMPI discriminators of 
deficit vs. non-deficit recent-onset schizophrenia patients. Psychiatry Res 
93:111-23.

Tek C, Kirkpatrick B, Buchanan RW (2001). A five-year follow-up study of 
deficit and non-deficit schizophrenia. Schizophr Res 49:253–60. 

Tek C, Kirkpatrick B, Kelly C et al (2001) Summer birth and deficit schizophrenia 
in Nithsdale, Scotland. J Nerv Ment Dis 189:613-7. 

Tiryaki A, Yazici MK, Anil AE et al (2003) Reexamination of the characteristics 
of the deficit schizophrenia patients. Eur Arch Psychiatry Clin Neurosci 
253:221-7. 

Tochigi M, Okazaki Y, Kato N et al (2004) What causes seasonality of birth in 
schizophrenia? Neurosci Res 48:1-11.

 Torrey EF, Miller J,  Rawlings R et al (1997) Seasonality of births in schizophrenia 
and bipolar disorder: a review of the literature. Schizophr Res 287:1–38. 

Torrey EF, Torrey BB (1979) A shifting seasonality of schizophrenic births. Br J 
Psychiatry 134: 183-6. 

Wang X, Yao S, Kirkpatrick B et al (2008) Psychopathology and 
neuropsychological impairments in deficit and nondeficit schizophrenia of 
Chinese origin. Psychiatry Res 158:195-205.  

Watson CG, Kucala T, Tilleskjor C et al (1984) Schizophrenic birth seasonality 
in relation to the incidence of infectious diseases and temperature extremes. 
Arch Gen Psychiatry 41:85-90.

Welham J, Chant D, Saha S et al (2006) No association between the deficit 
syndrome in psychosis and summer birth in a Southern hemisphere country. 
Aust N Z J Psychiatry 40:935-6.  

Wonodi I, Mitchell BD, Stine OC et al (2006)  Lack of association between 
COMT gene and deficit/nondeficit schizophrenia. Behav Brain Funct 15:2: 
42.


