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Introduction: The aim of this study was to compare schizophrenic patients 
with and without a suicide attempt history in terms of sociodemographic 
and clinical features and cognitive functions and to determine the 
predictive factors for suicide attempt history.

Methods: In this study, we assessed and compared 70 patients with 
schizophrenia, 27 patients with a suicide attempt history, and 43 patients 
without a suicide attempt history. The cognitive functions of patients were 
assessed by the Stroop test, Wisconsin Card Sorting Test (WCST), and 
Rey Auditory Verbal Learning Test. In order to evaluate clinical symptoms, 
the Positive and Negative Syndrome Scale (PANSS) and Calgary 
Depression Scale for Schizophrenia (CDSS) were used.

Results: In this study, the number of hospitalizations, PANSS general 
psychopathology subscale score, CDSS total score, suicide item score, 

and WCST total number of responses (WCST1) were significantly 
higher among the patients with a suicide attempt history. The WCST1 
and CDSS total scores were predicted using the suicide attempt 
history. 

Conclusion: Revealing the factors related to suicidal behavior in patients 
with schizophrenia contributes to the prevention of suicide. Studies with 
long-term follow-up and with a larger sample group are required for the 
investigation of relationship suicide, cognitive impairment, which is one of 
the core symptoms of schizophrenia, and depression. 
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ABSTRACT

INTRODUCTION
It is reported that 20%-50% of patients with schizophrenia attempt to commit suicide at a given time during their life and that 9%-13% 
of patients die as a result of suicide. Suicide is one of the important causes of early death in patients with schizophrenia under the age 
of 35 years (1,2,3). 

Suicidal behavior in patients with schizophrenia is reported to be related to being male, being single, the presence of depression and 
hopelessness (1,2,3,4,5,6,7), a prior suicide attempt (5,8), severe course of the illness, early onset of the illness, frequent exacer-
bation of symptoms, greater number of hospitalizations, better insight, presence of positive symptoms, diagnosis of a paranoid 
subtype, drug abuse, impairment of social functioning, and lack of sufficient social support. Additionally, there are studies that report 
a relation between suicidal behavior and impairment of cognitive functioning (2,4,5,9,10,11,12).

Impairment of cognitive functions is one of the core symptoms of schizophrenia. The cognitive domains that are inversely affected 
in schizophrenia are executive functions, attention, perceptual/motor processing, sustained attention, verbal learning, verbal and 
spatial memory processing, and verbal fluency (13,14,15). Cognitive impairment in patients with schizophrenia has negative effects 
in both social and occupational skills as well as patients’ quality of life (16).

There are a limited number of studies investigating the relation between suicidal behavior and cognitive functions (2,9,12,17,18). In 
these studies, there are contradictory findings about the relation between cognitive functions of patients and history of suicide attempt. 

The purpose of this study is to compare the patients with and without a history of suicide attempt with respect to cognitive domains 
such as attention and memory and executive functions and thus to determine the predictive factors of suicide.
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METHODS
Sample
Seventy patients who applied consecutively to the Mental Health and 
Diseases Polyclinics of Faculty of Medicine, Eskişehir Osmangazi Univer-
sity between April 2010 and February 2011 and who had a diagnosis of 
schizophrenia according to the Diagnostic and Statistical Manual for Men-
tal Disorders- Revised Edition (DSM-IV-TR) (19) were included in the 
study. The inclusion criteria were being between the ages of 18 and 65 
years; not being at a period of disease exacerbation; not having undergone 
electroconvulsive therapy in the last six months, not having alcohol or 
drug abuse or dependence; not having a history of head trauma, organic 
brain syndrome, or mental retardation; not having conditions that inter-
fere with the administration of neuropsychological tests such as severe 
visual impairment and color blindness, in particular; and being literate. 
Neuropsychological tests were performed on the same or following day. 
The history of suicide attempt in patients was determined based on the 
patients’ and relatives’ reports and their medical records. In this way, 27 
(38.6%) patients were determined to have a history of suicide attempt, 
and 43 (61.4%) patients were found to not have a history of suicide at-
tempt. This study was approved by the ethical committee of Eskişehir 
Osmangazi University Medical Faculty, and written informed consent was 
obtained from all the patients and their relatives. 

MATERIALS
The following forms, scales, and tests were administered to the patients. 
The scales were administered by B.K.K and tests by F.Ö.A. 

Demographic information form: The age, gender, educational sta-
tus, duration of illness, life-time number of hospitalizations, current psy-
chotropic medication, type of antipsychotic medication (typical or atypi-
cal), and presence of a suicide attempt were determined by the form that 
was created by our research team. 

Positive and Negative Syndrome Scale (PANSS): This scale, de-
veloped by Kay et al. (20) in 1987, is a 30 item semi-structured interview 
including a seven points grading for severity. The Turkish validity and re-
liability of the study was performed by Kostakoğlu et al. (21) in 1999. In 
our study, the scores of positive and negative symptoms and subscales of 
psychopathology were evaluated.

Calgary Depression Scale for Schizophrenia (CDSS): This is a 
scale used to evaluate patients with schizophrenia for depression and to 
measure the level and severity of changes in depressive symptoms. It was 
developed by Addington et al. (22), and the Turkish validity and reliability 
studies were conducted by Oksay et al. (23) and Aydemir et al. (24).

Wisconsin Card Sorting Test (WCST): WCST is used for the 
evaluation of abstraction/problem solving and set-shifting in the face of 
changing reinforcement schedules in adults. The scale assesses frontal lobe 
functions such as strategy development and shifting as well as cognitive 
flexibility. It was originally developed by Berg in 1948, and the last version 
was developed by Heaton in 1981 (25). The Turkish validity and reliability 
of the scale was performed (26). In the current study, the total number 
of responses (WCST1), total number of perseverations (WCST2), and 
percentage of perseveration errors (WCST3) were taken into account as 
these scores are extensively used in these kinds of studies (27).

Stroop Test (STP): STP measures perceptual encoding, set-shifting 
based on altering instructions and paradigms under “conflicting effects,” 
inhibition of habitual behavior patterns, competence in making unusual 
responses, and selective attention. It was developed by Stroop (28) and 
was standardized to Turkish by Karakaş et al. (29). 

Rey Auditory Verbal Learning Test (RAVLT): RAVLT is a test that 
measures information processing related to verbal material in a multifac-
eted way. Among these processes are verbal learning, immediate spatial 
memory, backward masking effect, free recall, and recognition memory. In 
this study, the scores that are extensively used in literature such total re-
call score (A1-5), post-interference recall score, (A6), and delayed recall score 
(A7) were used (30,31). The original version of the test was developed by Rey 
in 1940 and was revised by Taylor in 1959. The Turkish standardization of 
the test was performed (32,33).
 
Statistical Analysis
All the data analysis was performed with the Statistical Package for the Social 
Sciences (SPSS Inc., Chicago, IL, USA) statistical 16.0 package. Continous 
quantitative data were expressed as n, mean, and standard deviation and 
qualitative data as n and ratio (25%-75%). For the two-pair groups that 
comprise independent samples indicating normal distribution, the t-test 
was used, whereas the Mann-Whitney U test was used for those without 
a normal distrubution. For the categorical data set, the chi-square test 
was applied. The probability value of p<0.05 was accepted as significant. 
To determine the variables that are assumed to have an effect on past 
suicidal behavior, regression analysis (backward stepwise) was performed. 
The clinical and neuropsychological variables with p<0.05 were put into 
the analysis. 

RESULTS
The mean age of patients with schizophrenia was 38.82±10.04 years, and 
46 (65.7%) of them were males, whereas the remaining 24 (34.3%) were 
females. When the two gender groups with and without a past history 
of suicide attempt were compared, no difference was found in terms of 
sociodemographic characteristics (p>0.05, Table 1).

In relation to illness characteristics, when the two groups with and without 
a past history of suicide were compared, the patients who committed 
suicide were determined to have a significantly higher number of hospi-
talizations (z=−2.155, p<0.05). For the other variables related to illness 
characteristics. no significant difference was obtained (p>0.05, Table 1).

When the two groups with and without a past history of suicide attempt 
were compared with respect to clinical evaluation measures and neuro-
psychological test performances of the PANSS sub-score of general psy-
chopathology, total score of CDSS, CDSS suicide item score (Table 2), 
and additionally WCST1 (total number of responses), the group with a 
suicide history had a significantly higher score than the group without a 
suicide history (z=−1.971, p<0.05; z=−2.907, p<0.01; z=−3.269, p<0.01; 
z=−2.542, p<0.05 respectively; Table 3).

When variables affecting prior suicidal behavior were evaluated via logistic 
regression analysis (backward stepwise), the total scores of WCST1 and 
CDSS were determined to be related with suicide attempt at a critical 
predictive value (OR:1.07, p<0.05; OR:1.22, p<0.01; respectively) as in-
dicated in Table 4.

DISCUSSION
This study is important because it is one of the limited numbers of studies 
investigating sociodemographic and clinical characteristics, cognitive func-
tions, and a suicide attempt history. 

When two groups with and without history of suicide attempt are com-
pared, the patients in the group with a suicide attempt history were found 
to have a higher number of hospitalizations and significantly higher scores 
in the PANSS general psychopathology sub-scale than the patients in the 170
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group without a suicide attempt history. In patients with schizophrenia, 
the suicidal risk was reported to increase as the number of hospitaliza-
tions increased (34). It is widely known that it is difficult to cope with 
symptoms that determine general psychopathology and that these may 
cause depression (35,36,37). The results of our study indicate that the 
schizophrenic patients with a suicide attempt history had a higher number 
of hospitalizations and more severe psychopathology and further under-
line the necessity of taking suicidal risk parameters into account in clinical 
evaluation. 

The total CDSS score was found to be higher in the patient group with 
a suicide attempt history than the group without a suicide attempt his-
tory and additionally to predict past prior suicidal behavior. Depression 
and despair are known to constitute risk factors for suicidal behavior, and 
studies have demonstrated that depression leading to suicide attempt is 
more common in patients with schizophrenia (1,2,3,6,9,11,34,35,36,37,3
8,39,40,41,42,43).

Kim et al. (9) reported that in patients with schizophrenia, cognitive func-
tions such as attention, psychomotor speed, verbal working memory, ver-
bal fluency, and recall memory and executive functions are better but 
not be predictive of past suicidal behavior. Nangle et al. (12) reported 
that patients with schizophrenia who attempted suicide before had bet-
ter executive functions and that they are more decisive in planning and 
initiating relevant behavior (as in the suicidal behavior). Likewise, in one of 
these studies conducted by Delaney et al. (18) on this topic, schizophrenic 
patients with suicidal ideation and a suicidal attempt had better cognitive 
functions than the group without suicidal ideation and attempt. Barrett 
et al. (17) demonstrated that patients with schizophrenia spectrum dis-
orders with a past history of suicide attempt and those without a history 
suicide attempt are not significantly different in terms of cognitive do-
mains such executive functions, attention, and memory. Although studies 
that investigated the cognitive functions of patients with a history suicide 
attempt are limited in number, it seems that these patients are not differ-
ent from those without a history of suicide attempt in terms of cognitive 
functions. In general, our findings regarding cognitive functions support 
these findings. However, the finding that patients with schizophrenia who 
die as a result of committing suicide have higher global cognitive functions 
lead us to believe that predictors of suicide are different in attempters and 
committers (17,44).

In our study, the findings that the WCST1 score was higher in patients 
with a history of suicide and that it was predictive of committing suicide 
may be important. Despite the different opinions about which properties 
the WCST scores indicate, researchers have reached a consensus that the 
first eight items except WCST3 measure perseveration (27). Persevera-
tive responses in WCST point to frontal lobe dysfunctions and particularly 
dorsolateral prefrontal cortex (DLPFC) functions (45). The presence of 
symptoms related with DLPFC may be a clinically significant parameter in 
terms of suicide commitment in patients with schizophrenia. Whether this 
finding of our study would be replicated in prospective studies is a critical 
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Table 2. The comparison of scores that schizophrenic patients with and without a history of suicide attempt obtained from clinical evaluation scales  

 Patients with a history of  Patients without a history
Clinical evaluation scales suicide attempt (n=27) of suicide attempt (n=43) 

PANSS Median 25%-75% Median 25%-75% z p

Positive symptoms sub-scale score 11.00 (8.00-20.00) 9.00 (7.00-15.00) -1.578 >0.05

Negative symptoms sub-scale score 17.00 (8.00-22.00) 12.00 (8.00-19.00) -1.036 >0.05

General psychopathology sub-scale score 30.00 (22.00- 44.00) 24.00 (19.00-32.00) -1.971 <0.05

Total score 65.00 (37.00-83.00) 47.00 (35.00-62.00) -1.738 >0.05

Insight item score 3.00 (1.00-5.00) 1.00 (1.00-3.00) -1.191 >0.05

CDSS    

Total score 5.00 (1.00-11.00) 1.00 (0.00-6.00) -2.907 <0.01

Despair item score 0.00 (0.00-2.00) 0.00 (0.00-1.00 ) -1.672 >0.05

Suicide item score 0.00 (0.00-1.00) 0.00 (0.00-0.00) -3.269 <0.01

PANSS: Positive and Negative Syndromes Scale; CDSS: Calgary Depression Scale for Schizophrenia 

Table 1. The comparison of schizophrenic patients with and without a history 
of suicide attempt in terms of sociodemographic and clinical characteristics 

 Patients with a  Patients without a   
 history of suicide  history of suicide  
 attempt attempt
 n=27 n=43 
 n (%) n (%) χ2 p

Gender

    Female   6 (22.2) 18 (41.9) 
2.03 >0.05

    Male   21 (77.8) 25 (58.1)

Marital status

    Single  16 (59.3) 23 (53.5) 

    Married   9 (33.3) 17 (39.5) 0.28 >0.05

    Widow   2 (7.4) 3 (7.0) 

 Mean±SD Mean±SD t p

Age. mean 38.11±8.39  39.28±11.03 -0.47 >0.05

 Median 25%–75% Median 25%–75% z p

Education   11.00 (8.00-12.00) 11.00 (5.00-15.00) -0.31 >0.05 
duration (year) 

Illness    13.00 (7.00-21.00) 8.00 (4.00-13.00) -1.856 >0.05 
duration (year) 

Age at illness   22.00 (19.00-32.00) 26.00 (22.00-35.00) -1.715 >0.05 
onset 

Number of   3.00 (2.00-6.00) 2.00 (1.00-4.00) -2.155 <0.05 
hospitalizations 

SD: standard deviation



point. Regarding this topic, studies with larger groups of patients strength-
ened by functional brain imaging techniques should be performed.

Limitations of our study may be summarized as follows: the small sam-
ple size that affects the generalizability of our findings, the cross-sec-
tional design of our study, the use of a limited number of neuropsy-
chological tests that enabled to comment on only particular cognitive 
functions, and the evaluation of the presence of suicide commitment as 
the primary variable. The use of medications is an important shortcom-
ing for studies on schizophrenia. A majority of patients are treated with 
antipsychotics, antidepressants, mood stabilizers, and anxiolytic drugs, 
and the effect of the co-medication of these on cognitive status is a 
matter of discussion (46). 

Although it is known that cognitive impairment influences the clinical 
course in schizophrenia and social functionality more than other symp-
toms and that it is the best predictor factor in long term follow-up, 
its exact relation to suicidal behavior is not completely determined. 
The exploration of factors related to suicide in patients with schizo-
phrenia may have significant contributions in the prevention of suicide. 
Long-term studies with larger patient samples investigating the relation 
between the impairment of cognitive functions, which is a core symp-
tom of schizophrenia, depression, and suicidal behavior in patients are 
required.
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