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ÖZET 
Amaç: fiizofreni bireyi birçok yönden etkileyen ciddi bir mental hastal›kt›r.
Ortaya ç›kmas›nda birçok risk faktörü öne sürülmüfltür. Bu çal›flman›n amac›,
hastalar›n özelliklerinden yola ç›karak flizofreninin potansiyel risk faktörlerini
belirlemektir.
Yöntemler: Araflt›rmaya DSM-IV tan› ölçütlerine göre flizofreni tan›s› konmufl
164 hasta ve 164 sa¤l›kl› al›nm›flt›r. Deneklere potansiyel risk etkenleri anket
formu (do¤um öncesi ve sonras›, sosyodemografik, hastal›k bilgileri) verilmifltir.
Verilerin de¤erlendirilmesinde Student’s t testi, ki-kare testi ve lojistik regresy-
on analizi kullan›lm›flt›r.
Bulgular: Hasta grubu ile sa¤l›kl› kontrol grubu aras›nda annenin hamileli¤inde
ilaç kullanmas›, ateflli hastal›k geçirmesi, ruhsal veya fiziksel travma geçirmesi,
hastan›n hastanede do¤mas›, uzam›fl do¤um eylemi, çocuklukta geliflme, akra-
balarda flizofreni öyküsü, okul öyküsü aç›s›ndan anlaml› fark bulunmufltur.
fiizofreni alt tipleri aras›nda e¤itim düzeyi, do¤um s›ras› ve okul öyküsü
aç›s›ndan anlaml› fark bulunmufltur.
Sonuç: fiizofreninin potansiyel risk faktörlerinin ve risk alt›ndaki kiflilerin belir-
lenmesi toplum sa¤l›¤›, sa¤l›k giderleri, bireylerin ve toplumun flizofreniye ba¤l›
olarak yaflad›klar› olumsuz etkilerden korunmalar› gibi bireysel ve toplumsal
önemli yararlar sa¤layacakt›r. (Nöropsikiyatri Arflivi 2010; 47: 230-6)
Anahtar kelimeler: DSM-IV, psikososyal özellikler, risk etkenleri, flizofreni

ABSTRACT
Objective: Schizophrenia is a serious mental illness that affects the individual
in various ways. Many risk factors have been suggested in the emergence 
of the illness. The aim of this study is to identify the potential risk factors for
schizophrenia considering the characteristics of patients.  
Methods: The study included 164 patients diagnosed with schizophrenia
according to Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) diagnostic criteria and a control group consisting of a matching
number of healthy people. The subjects were given questionnaire forms 
on potential risk factors (prenatal and postnatal, sociodemographic, illness-
related information). Student’s t-test, chi-square test and logistic regression
analysis were used to evaluate the data.  
Results: Significant differences were identified between the patient group and
healthy control group in terms of:  for the mother- use of medication , history of
inflammatory disease, or  a psychical or physical trauma during pregnancy; 
-for the patient- being born in hospital, prolonged delivery, growth during child-
hood, relatives with a history of schizophrenia, and school history. Among the
subtypes of schizophrenia, significant differences were identified in terms of
educational level, birth rank and school history.  
Conclusion: Identification of the potential risk factors for schizophrenia and of
subjects at risk will provide important individual and social advantages, such as
social health, health expenses and protection of individuals and society from the
adverse effects of schizophrenia. (Archives of Neuropsychiatry 2010; 47: 230-6)
Key words: DSM-IV, psychosocial characteristics, risk factors, schizophrenia  
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Introduction

Schizophrenia is a serious mental illness, which causes sig-
nificant disability and psychosocial disorders (1). It shows vario-
us characteristics, ranging from onset symptoms to typical clini-
cal symptoms; from clinical course to the termination of illness;
from etiologic factors to treatment options. No single symptom

has been identified for the diagnosis of schizophrenia, and biolo-
gical diagnostic tests do not yet exist (2). Schizophrenia signifi-
cantly and negatively affects the performance of patients and pa-
tients’ relatives, i.e. AND? the society in general (3,4).  In the lite-
rature, many potential risk factors were suggested in the deve-
lopment of schizophrenia; however, it is unclear how they are
causally related to the development of schizophrenia (5). 
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The most commonly replicated factor identified as a clear
indicator for increased risk of schizophrenia is its presence
amongst first-degree relatives (6,7). Among the risk factors 
suggested for schizophrenia are: family history of schizophrenia
(8), age (1,5), gender (9-11), an elderly father (12,13), prenatal 
poor nutrition (5,14-17), infection in the mother during pregnancy
(18,19), increase in  immunoglobulin G [IgG] and immunoglobulin
M [IgM] levels in the  mother during the prenatal period (20),
obstetric complications (5,21), minor physical anomalies (21), 
Rh incompatibility (22), having been born during winter or spring
time (5,23), having been born or raised in a city (5), growth 
retardation and adjustment disorder in childhood (24), stressful
life events (25,26), being migrants (5,27), being never-married or
being divorced (28,29), unemployment (18), psychopathological
situations (29), personal characteristics (1). According to 
Tandon et al. (5), low social class and  presence of family history
of schizophrenia among these risk factors are important. 

The prevention of the illness and protection of those at 
risk are as important as knowing the etiological factors, early 
diagnosis and proper treatment of an illness that has significant
implications for the patient, their family and society. This requires
identification, detection and precautions against the risk 
factors, risk groups and their characteristics, as well as epide-
miological and etiological studies. 

Although many previous studies have been conducted on
these issues, each emphasized that further research is needed.
The present study aimed to identify risk factors for schizophrenia
and thereby, contribute to such studies. The study compared a
group of schizophrenia patients living in Sivas city center with a
control group comprised of healthy residents of the same district. 

Methods

Subjects and Sampling
The study was conducted in 2007, in Sivas, a semi-rural city

in Turkey. The study group was comprised of 164 city center 
residents, who were diagnosed with schizophrenia according
to DSM-IV diagnostic criteria and all of whom were undergoing
treatment at the Department of Psychiatry of Cumhuriyet 
University, Faculty of Medicine (2). Criteria for voluntary inclusion
in the study were that patients should be over the age of sixteen,
live in Sivas city center, and should not have any illnesses that
would hinder the interviews. One hundred and sixty-four of 203
identified patients were included in the study.

The control group comprised 164 individuals, who do not 
have any mental disorders (determined through history and
psychiatric examination) and  matched the patient group in
terms of age, gender and residency within the same district.

Data Collection ‹nstruments
A questionnaire form with potential risk factors in schizophre-

nia was created for schizophrenia patients and control group in
accordance with the relevant studies within the literature. The
questionnaire form included sociodemographic information of
the subjects, pregnancy and birth information of the mother and
information about the patient. The patient record archive of the

Psychiatry Clinic of Cumhuriyet University Hospital was used to
identify the addresses of past and current patients living in 
Sivas province. 

Procedure
The necessary permissions were obtained from the Ethics

Committee of Cumhuriyet University, Faculty of Medicine 
(Decision No: 2007-1/3), as well as from the Governorship of 
Sivas for consent to conduct field studies. Information on the
methods and purpose of the study was provided to patients and
their relatives. Of the 203 patients identified from patient 
records, all 164 who could be contacted, agreed to participate
in the study. The questionnaire form was applied face to face to
patients and their relatives. The control group questionnaire
forms were applied to randomly chosen people with similar
ages and genders and living in the same neighbourhood. 
Patients, who could not be contacted at home despite visiting
twice on different days, were excluded from the study and  
were not mirrored within the control group. Patients who died
due to various reasons (n=4) were not included in the study and
did not form a part of the control group. Of the potential patient
group, six people could not be found at home, 10 had relocated
to another city, and 19 could not be contacted due to deficient
or incorrect address information. Their neighbourhoods for the
control groups of these patients were visited.

Statistical Analyses
Data analysis used Student’s t-test, chi-square test and 

logistic regression analysis in SPSS version 13.0 for Windows.
Data are specified as number of individuals and percentages,
and the significance level was taken as p<0.05.

Results

Data   of 164 patients, who could be contacted out of the 203
schizophrenia patients living in Sivas city center, were evaluated.
The findings of the study are described in terms of comparison
between patients and  control group and with regard to the
subtypes of schizophrenia. 

SociodemoGraphic Characteristics
There were no significant differences between patient and

control groups in terms of age, gender, educational level, 
duration of marriage, social security, longest period of residence,
history of migration; statistically significant differences were 
found regarding marital status, number of household members 
living together, and income level of family (Table 1).

Characteristics of Mothers During Pregnancy
Table 2 shows statistically significant characteristics of the

mothers of patient and control groups during pregnancy. A statis-
tically significant variation was found between patient and 
control groups in terms of  use of medication during pregnancy
(except for vitamin and iron preparations) (p<0.01), having had an
inflammatory disease (p<0.001), having experienced a psychical
trauma (p<0.01) and physical trauma (p<0.01) during pregnancy.

No statistically significant variation was found between 
patient and control groups in terms of having had check-ups 
during the gestational period, the mother’s age or the time interval
following the previous birth (p>0.05).
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Table 1. Sociodemographic characteristics of the patients and the control groups

Characteristics                    Patient        group                   Control      group                    

n                %                                            n                 %                                         x2 p

Age groups >0.05
16-19                           3           1.8 3       1.8
20-24                             9 5.5                 9 5.5
25-29                            24      14.6                  25 15.3
30-34                             20            12.2                  22            13.4
35-39                           34          20.7                  31            18.9
40-44                            27           16.5                  25        15.2 
45 and over                   47           28.7                49           29.9 

Gender >0.05
Female                          64            39.0                  64           39.0      
Male                                 100           61.0                100           61.0

Education level >0.05
Illiterate            9            5.5                  12           7.3             
Literate                     8            4.9                  11          6.7  
Primary school              74          45.1                  88 53.7 
High school                 46           28.0         39            23.8  
University               27           16.5                  14          8.5

Marital status 58.9     =0.000
Married                         66                 40.2                                       127           77.4   
Single                        70           42.7                 26          15.9  
Widowed                         3          1.8                  5           3.0 
Divorced            24           14.6                  3          1.8                                   
Second married             1          0.6                  3           1.8

Duration of marriage (n=94)                                                         (n=138) >0.05
0-5 year                        18         19.2                  18       13.0              
6-10 year                       16 17.0 24 17.4                  
11 year and over           60       63.8                  96 69.6

Persons live together  78.3    <0.000
Alone                        2            1.2                  3           1.8
Mother and father          77           47.0                  26         15.9         
Husband/wife, children  29                 17.7                                        106           64.6
Large family                  52          31.7                  28           17.1   
Other                           4          2.4                  1         0.6

Income level of family (n=164)                                                       (n=162)                                          19.13 <0.001
High                              53           32.3                  23           14.2       
Medium                         98                 59.8                                        109           67.3  
Low                           13          7.9                  30          18.5 

Social security >0.05
Absent                           17           10.4                  16          9.8
Present                                                              147               89.6                                       148 90.2

Longest periods of residence    11.41           <0.01
Village                    7           4.3                  21           12.8
Administrative district  8           4.9                  16          9.8  
City                                                                    149                90.8                                       127           77.4    

History of migration   3.13        >0.05
Absent                            95            57.9                  79             48.2 
Present                           69           42.1                 85             51.8  
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Characteristics of birth and childhood, illness in the 
family and school history
Table 3 shows statistically significant characteristics of the

birth and childhood years, family and school histories of pati-
ents and controls. Statistically significant variations were found
between patient and control groups in terms of home or hospi-
tal birth (p<0.05), prolonged delivery (p<0.05), and growth, and
problems during childhood (p<0.005), schizophrenia seen in
first- and second-degree relatives (p<0.001), and school history
(p<0.005). No statistically significant difference was found bet-

ween patient and control groups regarding season of birth, bre-
astfeeding, loss of mother and/or father at an early age, living
separately from the mother and/or father, the relationship bet-
ween mother and father, or  use of certain substances before
the illness (p>0.05). No statistically significant difference was
found between patient and control groups in terms of employ-
ment (p>0.05), smoking and alcohol consumption (p>0.05). The
rate of substance users was 1.8% in patient group and zero in
the control group.

Table 2. Characteristics in relation to the mothers’ pregnancy of the patient and the control groups

Patient        group                   Control      group                    

Characteristics n                %                                            n                 %                                       x2 p

Medication in pregnancy (n=143)                                                     (n=150)                                              9.01      <0.01
Absent                          120        83.9               142       94.6 
Analgesic and other        23        16.1               8 5.4                                              

Inflammatory disease in pregnancy
(n=139)                                                           (n=147)                                           26.04    <0.001

Absent                             114        82.0                146        99.3  
Present 25        18.0 1        0.7  

Psychological trauma (n=145)                                                         (n=152)                                           15.77    <0.01 
Absent 106                73.1               138        90.8 
Present                              39                26.9               14        9.2  

Physical trauma  (n=164)                                                        (n=164)                                            12.53 <0.01
Absent                              133        81.1                151          92.1  
Present                             11        6.7                5                 3.0
No information                 20   12.2 8 4.9

Table 3. Characteristics in relation to delivery, childhood, family, and school histories of the patient and the control groups

Patient        group                   Control      group                    

Characteristics n                %                                            n                 %                                         ¯2                     p

Place of birth    (n=161)                              (n=164) 5.76 <0.05
Hospital                   50 31.1             32        19.5
Home                               111       68.9             132        80.5  

Prolonged delivery (n=148)                              (n=160)               5.09      <0.05 
No                              130        87.8             152         95.0           
Yes  18         13.2             8           5.0       

Development during childhood  (n=159)                             (n=161)                17.5       <0.005
Normal                           107 67.3             140 87.0
Head trauma, febrile convul- 52 32.7 21 13.0
sion,  infection, motor deficiency

Schizophrenia in family  (n=162)                              (n=164)  43.62     <0.001
Absent                                           100 61.7                  153 93.3
First degree relative 33 20.4 5 3.0
Second degree relative 29 17.9 6 3.7

School history  28.64     <0.005
Normal 42 25.6 35 21.3
Quiet, simple-minded 55 33.5 23 14.0
Quarrelsome 20 12.2 25 15.3
Medium success 38 23.2 62 37.8
No school   9 5.5 19 11.6
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Logistic regression analysis of risk factors
Evaluation of potential risk factors on an individual basis in-

dicated that a significant relationship existed between schizop-
hrenia and education level, income, pre-illness residence, family
history of schizophrenia, marital status, development history,
employment history, school history, prolonged delivery, age of
father. While risk factors might affect each other, evaluation of
all factors was taken as a basis. The results of logistic regressi-
on analysis of potential risk factors are shown in Table 4.

Discussion

The present study investigated potential risk factors for
schizophrenia and schizophrenia subtypes. Statistically signifi-
cant differences were found between patient and control gro-
ups in terms of the following factors:  use of medication other
than vitamin and iron preparations, inflammatory disease,
psychological trauma, physical trauma, being born in hospital,
prolonged delivery, developmental problems during childhood,
and a family history of schizophrenia.

Sociodemographic Characteristics
The average age of onset for schizophrenia in men was

21.75±5.91, and 23.67±7.1 in women. While the literature indica-
tes that the age of onset is 3-4 years younger in men, it is belie-
ved that this is related to the desensitizing effect of effect in D2
central effect of estrogen hormones (30).

Since the proportion of married individuals in the patient
group was found to be significantly lower than that in the con-
trol group, it is thought that living alone might increase the sus-
ceptibility to schizophrenia. Another possible explanation is that
these individuals might experience difficulty forming relations-
hips or having a family due to characteristics of the illness. The
proportion of patients that lived alone before  illness was low,
which suggests that patients have problems marrying due to ill-
ness and in maintaining  marriage (31). The divorce rate among
patients was 14.6% compared to 1.8% among the control group.
Three of the 24  patients were divorced before  and 21 were di-
vorced after illness. Tien and Eaton (29) found that the relative
risks for developing schizophrenia were 50 times higher in sing-
le men than married men, than single women - 14 times higher,
than married women - 2.5 times higher. In men, being single  is
considered a risk factor for the onset of schizophrenia (28).  

While 64.6% of the control group lives with their spouse and
children, this rate was 17.7% before illness among patients.
Most of the patients lived with their parents. The proportion of
patients who lived within a large family during the pre-illness
period was higher than the proportion in the control group. Sin-
ce schizophrenia begins during youth and the early twenties, it
would be an impediment to marriage for the patients.

44.5% of the patient group have an educational attainment level
of high school and above compared to 32.3% in the control group.

Fewer individuals in the patient group stated that their eco-
nomic situation was good, with a larger proportion of patients
stating that their economic situation was bad in the post-illness
period. This finding supports the idea that regarding the bad
economic condition, there can be a shift through  socioecono-
mic subgroups due to illness. This finding defends  the theory
that illness can lead to declining income and a shift towards lo-
wer socioeconomic groups. It is stated in the literature that hig-
her rates of schizophrenia are observed among people in lower
socio-economic groups (11,18,32).

The proportion of people living in city for the longest time
was higher in the patient group than in the control group. It is
stated in the literature that people living in cities have a higher
risk of developing schizophrenia than people living in rural are-
as (5,10,18,33-36). Finding the difference not statistically signifi-
cant in our work may be explained by the fact that Sivas is a tra-
ditional city, in which the social support system is more similar
to that in a rural area than in other cities.

Most migration was from villages or administrative district
into the city. Internal migration was higher in the control group
than in the patient group.  The study did not include any patients
who migrated between countries.

Characteristics of Pregnancy and Labour
Study participants in the patient group tended to be born to

older parents than the participants in the control group. Regres-
sion analysis indicated that an older father is a risk factor for
schizophrenia generally. Studies in Sweden and Denmark found
that an older father was a factor in significantly increased risk
of psychosis, whereas no relationship was found in an Australi-
an population (37). It is asserted that the risk of schizophrenia
increases prominently between the ages of 35-40 (12,19,38).  

History of medication use in the mothers of the patients was
significantly increased compared to those of the control group;
the highest levels of medication use were in the  second trimes-
ter. Medication use was found to be related to increased inci-
dence of schizophrenia (12,38).

14.6% of the mothers of patients, and 12.2% of the mothers of
control group experienced eating-related problems during preg-
nancy. Since most of the mothers did not receive periodic health
checks, they did not have any information about nutrition during
pregnancy. Previous studies in China and Holland have shown
that nutritional deficiency during times of famine is related to an
increased incidence of schizophrenia (5,29). Wahlbeck et al. (39)
examined the psychiatry records, obstetric and health records of
7076 Finns and found that intrauterine and childhood nutrition de-
ficiency was associated with lifelong schizophrenia risk. It was
emphasized that protein-calorie deficiency during pregnancy,
some micronutrient deficiency (retinoids, fatty acids), folate and vi-
tamin D deficiency might increase the risk of developing schizop-
hrenia (19,40).

Table 4. Logistic regression analysis of all risk factors

Characteristics                         p                    OR                    %95 CI         

Family history of                 0.002 0.29                0.13 - 0.64
schizophrenia

Marital status 0.000                  0.47 0.32 - 0.68

Age of father                         0.048                  0.69 0.458-0.998 
in pregnancy

Physical trauma                   0.048               0.69 0.667-0.996
in pregnancy

Leaving mother                   0.048               1.81 1.04 - 3.29
or father

School history                     0.047                1.33       0.982-0.998
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Since only a small number of mothers in the present study
smoked or drank alcohol during pregnancy, it was not possible
to evaluate the potential effects amongst this small subgroup.

There was an inflammatory disease among the mothers of
patients at most during the second trimester. It has been stated
that exposure to influenza during pregnancy, particularly during
the second trimester, might present an increased risk of schi-
zophrenia (18,19,41). It was stated that viral infections affected
both inflammatory and immunologic periods (12,42). It was not
possible to make a definitive diagnosis in the present study.

It has been determined that patients’ mothers are more expo-
sed to psychic and physical trauma. Trauma is a factor that in-
creases cortisol release, and most of the factors that cause cor-
tisol increase are regarded as risk factors for schizophrenia (26).

Birth rates among patient and control groups were higher in
winter and spring than in other seasons. Generally, it is believed
that being born in winter increases schizophrenia risk, although
previous studies on this subject have produced different results
(5,23). Hafner et al. (43) stated that there is an increase of 10%
in births during winter and spring, and that there is the same ra-
te of decrease in summer and fall; this feature cannot be explai-
ned by various artefacts. Suvisaari et al. (44) found a decrease
in the incidence of schizophrenia related to the season of birth.
In the present study, it was observed  that significantly more pa-
tients with paranoid and disorganized schizophrenia were born
in winter, and that significantly more patients with undifferentia-
ted and residual schizophrenia were born in spring (p>0.05).
Nasrallah et al. (45) reported  that birth rate of paranoid male and
non-paranoid female patients were higher in winter. Hsieh et al.
(46) found that more patients with paranoid schizophrenia were
born in the first quarter of the year.

Significantly more individuals in the patient group were born
in hospital compared with those in the control group. The higher
incidence of schizophrenia amongst those born in hospitals
might be explained by health workers directing those mothers
with potentially risky pregnancies towards a hospital delivery,
since they can also encounter more obstetric complications.
Prolonged labour due to complications such as cord coil, rever-
sed labour, vacuum was found to be significantly higher in the
patient group. It is stressed within the literature that prolonged
labour due to obstetric complications might increase the risk of
schizophrenia by causing hypoxia (21,47-49).

Birth order was found to be a significant factor in the deve-
lopment of different schizophrenia subtypes. It is stated that a
greater number of minor physical anomalies are observed in the
last child (50).   

Childhood History
Head trauma, febrile convulsion, a history of intracranial in-

fection and delayed motor development were significantly hig-
her in the patient group than in the control group. It is stated in
the literature that febrile convulsion is harmless for most of chil-
dren, however, it might cause damage in the hippocampus; con-
sequently, this increases the risk for schizophrenia (51). Harri-
son et al. (52)  reported  a slight increase in non-affective
psychosis following a head trauma.

In the patient group, fewer individuals had lost a parent at an
early age than in the control group. It is stated that losing the
father at early age is a risk factor for the development of schi-
zophrenia (53).

The history of  mother or father leaving the family was hig-
her in patient group than in control group. It is stated that  pa-
rents leaving their children at an early age increases the risk of
developing schizophrenia (53,54). Sivas is a city with traditional
family structures and continuous social support system. There-
fore, both the loss of a parent and leaving might be compensa-
ted by the wider social support network. A higher proportion of
participants in the patient group had a good relationship with
their mothers before illness compared to the proportion of pe-
ople in the control group with a bad/worse relationship with
their fathers. 

Family, Education and Employment Histories 
History of schizophrenia amongst the first- and second-

degree relatives of the patient group was significantly increa-
sed compared to that among the relatives of the control group.
It is stated that higher rates of schizophrenia are seen in pati-
ents’ relatives than in the general population (18,55). The risk of
developing schizophrenia is 10 times greater amongst people
with first-degree relatives that have schizophrenia (56).  

33.5% of patients and 14.0% of the control group stated that
they had been quiet, simple- minded students. Having these cha-
racteristics is a risk for schizophrenia. The school history of  pa-
tients being quiet, simple-minded and with a few friends is more
frequently observed in paranoid patient group (43.3%).

The individuals that have a regular job were more in the pa-
tient group than the control group.

Cigarette, alcohol, and drug use
Nicotine addiction is widespread among schizophrenia pa-

tients (60-90%) (57). Rates of smoking and alcohol use were si-
milar between our control group and patient group before ill-
ness. There was no use of drugs other than cigarettes and al-
cohol in the control group, while in the patient group, there was
an additional drug use only in the paranoid schizophrenia sub-
group (n=3). It is suggested that drug abuse might be a factor in
schizophrenia among those with a genetic predisposition; alco-
hol abuse in schizophrenia patients might also be a result of ge-
netic predisposition (58).

Conclusions

When characteristics of patient and control groups were
analyzed individually and together by logistic regression analy-
sis, a number of significant potential risk factors were found. 

Determining the risk factors and subjects at risk would
bring individual benefits and also  contribute to social issues
such as community health care,  mental health protection, he-
alth expenses, maintaining  labour force, protection of individu
als and society from the negative effects caused by the illness.
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