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Objective: Suicide rate is unfortunately increasing in recent years and its assessment is a must. 
Most studies have evaluated different factors like personality, depression, or environment in 
suicide attempters but cognitive functions have been overlooked in suicide attempters. The 
current research aimed to evaluate a kind of cognitive function, namely attention in survivors 
of suicide. 

Methods: This case-control study was conducted in Tehran, Iran in 2015. Two groups of patients 
one with recent suicide attempts and the other one with no suicide attempt were compared in 
domains of focus of attention and attention bias. A total of 18 patients participated in each group. 
Instruments used for this research included questionnaire of focus of attention and simple stroop 
test software. Correlation of these 2 instruments was compared between groups. Data were 
analyzed by the independent t-test, ANOVA, and the Pearson correlation. 

Results: Mean age of suicide attempters was 29.5 years which was significantly lower than 
that in the control group and most of them were women. They spent more time in recognizing 
incongruent stimulus, congruent, and incongruent response. The time that was spent on 
experiment of incongruent stimulus, congruent, and incongruent response was significantly 
higher in suicide attempters. In suicide attempters, there was a significant correlation between 
number of congruent and incongruent errors with focus of attention.

Conclusion: Our results showed that attention as a cognitive function may be impaired in 
suicide attempters. Thus, it is necessary to recognize cognitive functions of suicide attempters 
along with other comorbid psychological factors for preventing future suicide attempts and 
eventually losing precious lives. 
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1. Introduction 

uicide is the act of causing self's death 
intentionally. It is often due to despair, 
psychiatric disorders such as depression, 

bipolar disorder, schizophrenia and borderline personal-
ity disorder (Paris, 2002). 

Suicide has resulted in 842000 deaths in 2013. This 
number was more than 712000 deaths in 1990 (GBD, S
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2013), which makes it the 10th leading cause of death 
worldwide (Hawton & van Heeringen, 2009; Varnik, 
2012). Suicide rate has increased up to 60% from 1960s 
to 2012 (The World Health Organization, 2012) and this 
increase has been seen primarily in the developing world 
(Hawton & van Heeringen, 2009). Regarding the percent-
age of deaths in 2008, suicide accounts for 0.5% of deaths 
in Africa, 1.9% in Southeast Asia, 1.2% in America,  and 
1.4% in Europe. In the Eastern Mediterranean, region, sui-
cide rate is nearly equivalent between males and females 
Varnik, 2012). Rate of successful suicide is higher in men 
than in women, with males 3 to 4 times more likely to kill 
themselves than females (Meier & Clinard, 2008). 

The most commonly used method of suicide varies by 
country and is partly related to available resources. Com-
mon methods include hanging, pesticide poisoning, and 
firearms (Ajdacic-Gross et al., 2008).

It is estimated that 10 to 20 million people attempt 
incomplete suicide per year (Bertolote & Fleischmann, 
2002). Indeed, attempted suicide or non-fatal suicidal 
behavior reflects the self-injury with the desire to die, but 
does not result in death (Krug, 2002). Non-fatal suicide 
attempts may result in injuries or irrecoverable physical 
disabilities. In the Western world, suicide attempts are 
more common in young people and females. There are 
between 10 to 40 attempted suicides, for every success-
ful suicide (Chang, Gitlin, & Patel, 2011). 

In mental health patients, lifetime rate of suicide has 
increased to as much as 10% in borderline personality 
disorder (Paris, 2002) and 29.2% in bipolar disorder 
(Chen & Dilsaver, 1996). Depression is the most com-
mon psychiatric disorder in people who die by suicide. It 
is strongly associated with suicide and non-fatal suicidal 
behaviors (Hawton & van Heeringen, 2009). 

People who had suffered from mood fluctuations or de-
pression within the last year and had frequent difficulty in 
focusing attention within the past week are more likely to 
receive mental health services. Therefore, emotion regu-
lations like daily mood fluctuations and neurocognitive 
factors play important role in the clinical assessment of 
people with suicide preoccupation (Alonzo, Conway, & 
Modrek, 2016). People committing suicide with carbon 
monoxide poisoning have worse cognitive performance 
in domains of attention, memory, and executive func-
tion compared with people without the history of suicide 
(Yang et al., 2015). Indeed, cognitive factors like atten-
tion and it´s components like “focus of attention” and “at-
tention bias” are also important in suicide behavior. At-
tention is the intentional behavior and cognitive process 

of concentration on specific information, and neglecting 
other perceivable ones. It can be subjective or objective. 
In the process of attention, limited cognitive and behav-
ioral resources are allocated (Anderson, 2004). The best 
description of focus of attention is the sustained focus of 
cognitive potentials on information while ignoring extra-
neous materials (Sohlberg & Mateer, 1989).

Attentional bias is the tendency of our perception to 
be affected by our recurring thoughts (Bar-Haim, Lamy, 
Pergamin, Bakermans-Kranenburg, & van Ijzendoorn, 
2007). Higher levels of suicidal ideas and attempts exist 
in people with attention deficit like Attention Deficit Hy-
peractivity Disorder (ADHD), than in people with nor-
mal attention. The rate of ADHD in suicidal population is 
consistently high. Meta-analysis has identified a relation-
ship between ADHD and suicide (Impey & Heun, 2012). 

As we investigated studies about attention or cognitive 
functions in suicide attempters, it becomes obvious that most 
studies have evaluated attention components in the domain 
of patients with attention deficit or in connection with some 
other cognitive functions. Unfortunately, we lack enough 
knowledge, especially in our country about the attention 
components in suicide attempters. However, our current re-
search is rather a new topic in considering the correlation 
between two components of attention in suicide attempters. 

According to previous studies, cognitive functions may 
play important role in depressed people who are at risk 
of suicide attempt. Indeed, the life is the most precious 
factor of the world. Losing this precious factor by suicide 
is really painful and tragic. Thus, we should try to iden-
tify it more accurately. By having a better knowledge of 
suicide, we will be more expert in preventing it. Due to 
lack of enough research in cognitive functions in suicide 
attempters, especially attention field, our goal in current 
research was to compare the focus of attention and atten-
tion bias between suicide attempters and control group 
and evaluation of their relationship. Our hypotheses are 
that there is a correlation between attention bias and fo-
cus of attention and there are differences between suicide 
attempters and control group regard to them. 

2. Methods

This is a case-control study. This study was done in 
Loghman Hospital in Tehran from October to November 
2015. We investigated focus of attention and attention 
bias in 2 groups. One group included suicide attempt-
ers (case group) and the other group included patients 
without the history of suicide attempt (control group). 
The sample group were hospitalized in Emergency ward 
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and comprised 36 participants. A total of 18 people were 
in the case group and 18 in the control group. The sam-
pling method was convenient and the study was done 
on volunteers, which justify the low sample size of 18 
people in each group. The statistical population included 
all hospitalized patients in Emergency ward of Loghman 
Hospital in Tehran, including suicide attempters and 
non-suicide attempters. Data were obtained from partici-
pants according to the Helsinki Declaration (1975). The 
project was confirmed in ethics and scientific committee 
of the Loghman Hospital with the code No. 3309. The 
main purposes of the study were explained to the par-
ticipants. All participants gave informed consents before 
participation in the research and we assured them that 
their personal information will not be disclosed, and be 
used just for scientific purposes.

 Instruments used for this research included question-
naire of focus of attention and simple stroop test. A pro-
fessional and trained psychologist gathered information 
from participants. At first, she obtained demographic in-
formation and their history of suicide behaviour. Then, 
the psychologist  debriefed and gave complete informa-
tion about two instruments. Next, the participants com-
pleted the paper-pencil questionnaire of focus of atten-
tion and computerized stroop test.

Questionnaire of focus of attention was developed in 
1997. It has 10 questions with 2 subscales, including 
self-focused attention and social-focused attention. Lik-
ert system is used for its scoring (Woody, Chambless, 
& Glass, 1997). The reliability of the questionnaire with 
the Cronbach α in Iranian validation has been reported 
to be 75% for self-focused attention and 86% for social-
focused attention (Khayyer, Ostovar, Latifian, Taghavi, 
& Samani, 2008). In addition, the validity of the ques-
tionnaire has been confirmed (Woody et al., 1997). 

Stroop test was developed in 1935 for measuring selec-
tive attention and cognitive flexibility by visual processing. 
In this software test, written form of 4 colors are shown to 
the person in congruent or incongruent colors and the per-
son should immediately respond to colors that have been 
written in different color names (Khodadadi, Mashhadi, & 
Amani, 2014). Different studies have showed the validity 
and reliability of the test (MacLeod, 1991). The test-retest 
reliability of the test has been reported to be 0.8 to 0.91 
(Lezak, Howieson, & Loring, 2004). 

Inclusion criteria in suicide attempter group included 
informed consent, being more than 18 years old, hav-
ing complete consciousness, being hospitalized because 
of suicide attempt. Exclusion criteria for the suicide at-

tempter group included no tendency for continuing the 
participation in the project, deterioration of the physical 
state, discharging from the hospital, being in toxication or 
withdrawal of drugs or substance state, as well as having 
the history of suicide attempt for the control group. Data 
were analyzed by descriptive statistics, the independent t-
test, ANOVA, and the Pearson correlation using SPSS-21. 

3. Results

A total of 21(58.3%) participants were female and 
15(41.7%) were male. Their mean(SD) age was 
34.28(12.22) years. In terms of education, 19.4% had 
lower than high school diploma, 47.2% had high school 
diploma or associate degree, 30.6% had bachelor and mas-
ter degree, and 2.8% had doctorate degree. In terms of 
occupation, 16.7% were housewife, 5.6% jobless, 8.3% 
student, 13.9% employee, and 55.6% self-employed. In 
terms of marital status,  50% were married, 47.2% were 
single, and 2.8% were divorced or widowed. 

In the case group, 10 were female and 8 were male. 
Their mean(SD) age was 29.5(8.21) years. Eight were 
married and 10 were single. Education of 6 of them was 
lower than diploma, 9 had diploma and associate degree, 
3 had bachelor and master degree, 4 were housewife, 
2 were jobless, 1 was student, 1 was employee, and 10 
were self-employed.

In the control group, 11 were female and 7 were male, 
10 were married, 7 were single and 1 was widowed. 
Their mean(SD) age was 39.06(13.84) years. Education 
of 1 of them was lower than diploma, 8 had diploma or 
associate degree, 8 had bachelor or master degree and 
1 had doctorate level. Two were housewife, 2 were stu-
dent, 4 were employee, and 10 were self-employed.

There was a significant difference between two groups 
in attention bias, congruent stimulus experiment time, 
congruent response time, incongruent response time 
(P=0.05), (Table-1). 

ANOVA test showed a significant difference with re-
gard to mean age of 2 groups (P<0.01). So that the mean 
age of suicide attempters was lower than that in the con-
trol group. There were also significant differences be-
tween the education degrees of 2 groups (P<0.001). So 
that suicide attempters had lower educational level. 

ANOVA test showed that the time spent on experiment 
of incongruent stimulus was significantly higher in suicide 
attempters (P=0.05, Sig.=0.031). Suicide attempters spent 
significantly more time on congruent response (P=0.05, 
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Sig.=0.27) and incongruent response (P=0.05, Sig.=0.030). 
Furthermore, There was no difference between 2 groups 
with regard to attention focus score  (Table 2). 

Results of correlation analysis showed that in suicide at-
tempters, there is a strong and reverse correlation between 
the number of congruent errors and self-attention (P=0.05), 
a strong correlation between the number of congruent errors 
and focus of attention (P=0.05), a strong and reverse cor-
relation between the number of incongruent errors and self-
attention (P=0.05), a strong correlation between the number 
of incongruent errors and focus of attention (P=0.05) and a 
strong and reverse correlation between the number of cor-
rect congruent and focus of attention (P=0.05) (Table 3). 
Finally, in the control group, there is a strong and reverse 
correlation between focus of control and congruent stimu-

lus experiment time (P=0.05), congruent response time 
(P=0.05) and incongruent response time (P=0.05) (Table 4). 

4. Discussion

According to the results of current study, attention field 
is an important factor in the suicide attempters. Our re-
sults showed that suicide attempters compared to control 
group were younger, most of them were single, had low-
er education level, and some of them were jobless. Atten-
tion bias components, but not focus of attention, were dif-
ferent between 2 groups. Suicide attempters spent more 
time in recognizing incongruent stimulus, congruent, 
and incongruent response, which may show that suicide 
attempters cannot concentrate on correct items and spend 
more time in tasks needing precise attention. Some stud-
ies show that attention interference is correlated slightly 

Table 1. Independent t-test results of stroop test.

TPSD
(Control group)

SD
(Case group)

Mean 
(Control group)

Mean 
(Case 

group)
Variable

2.290.032*  10.188  14.368  47.17 56.39Congruent stimulus experiment 
time

1.97 0.057* 12.868 12.821 14.17759.44 Incongruent stimulus experi-
ment time

1.52  0.145  0.236 2.1492.1490.83 No. of congruent mistakes

0.620.5411.8753.3083.614.28No. of incongrunet mistakes

2.0210.0590.9928.3470.564.56No congruent response

1.550.1334.58810.5661.946.11No incongruentresponse

2.0010.0611.09210.07147.3942.61No. of correct congruent

-1.3950.1766.29713.09513.09537.61N. correct incongruent

2.3090.028* 182.377266.812983.67 1147.67Congruentresponse time

2.2710.030*199.945260.6081035.89 1146.22 Incongruentresponse time

0.001.00 5.949 3.816 5.28 5.33Interferencescore

0.2170.82942.791 36.706 68.89  108.22Interference time

P=0.01.

Time unit: second

Table 2. Independent t-test results of focus of attention.

TPSD
(Control group)

SD
(Case group)

Mean 
(Control group)

Mean 
(Case group)Variable

-1.3060.200 3.347 3.787 16.44 14.89 Focus of self-attention 

-1.5163.375 3.375 4.660 16.28 14.22Focus of social attention 

-0.7180.478 0.767 0.618  1.67 1.50Total score 
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with depression, daily functioning, suicide preoccupa-
tion, number of suicide attempts, and their lethality in the 
past  (Keilp, Gorlyn, Oquendo, Burke, & Mann, 2008). 

Meanwhile, in the control group of our study, higher 
focus of attention was correlated with less time spent in 
recognizing congruent stimuli and responding to them. 
In suicide attempters, with high self-attention, congruent 
and incongruent errors decrease, which may mean that 
they can reduce their different visual mistakes by pay-
ing enough attention to themselves. They also showed 
increased mistakes in recognizing similar and different 
stimuli, by increased focus of attention. This is a strange 
finding, because it means that when they try to augment 
their attention focus, they lose the ability to distinguish 

similar and various stimuli. Some studies show that at-
tention is impaired in all depressed subjects but worse in 
those with a past history of suicidal behavior (Keilp et 
al., 2008). Stroop interference is also significantly poor-
er in depressed patients, and poorer in suicide attempters 
who had used serious lethal methods (Keilp et al., 2008). 
All these findings show the irregularity in attention func-
tion of suicide attempters. 

Most studies in this field showed the cognitive impair-
ment in suicide attempters and were similar to our find-
ings. Most suicide attempters are depressed. A number 
of psychological states such as hopelessness, loss of 
pleasure in life, depression, and anxiousness increase 
the risk of suicide (Chehil & Kutcher, 2012). Depres-

Table 3. The Pearson correlation test results between focus of attention and stroop test in suicide attempters.

Focus of attentionSocial-attentionSelf-attention Variables 

0.146 -0.0900.75Congruent stimulus experiment time 

0.5640.7230.767P-value

0.104-0.1080.093Incongruent stimulus experiment time 

0.6810.6700.713P-value

0.553*-0.460-0.516*No. of congruent errors

0.0170.0550.28 P-value 

0.518*-0.430-0.510*No. of incongruent errors

0.028  0.0750.30P-value 

0.444-0.130-0.173Without congruent response

0.0650.6060.493P-value

0.351-0.113-0.88Without incongruent response

0.1530.9600.729P-value 

-0.486*0.2060.200No. of correct congruent

0.0410.4120.427P-value 

-0.4140.2000.199No. of correct incongruent

0.0880.4270.427P-value

0.018-0.0130.31 Congruent response time

0.9460.9600.858P-value 

-0.032-0.010.236Incongruent response time 

0.8990.996 0.345 P-value

0.112-0.1250.034Interference score

0.6580.6200.892P-value 

-0.1430.1760.215Interference time

0.5730.4840.391P-value 

*P=0.05.

Time unit: second
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sive symptoms, family socioeconomic status, familial 
situation, relationship with parents, school situation, and 
substance use are significant independent predictors of 
lifetime suicide attempts (Roscoät, Legleye, Guignard, 
Husky, & Beck, 2016). Adolescents with depression 
show impaired attention. Two executive dysfunction are 
recognized in patients with major depression disorder. 
Orienting performance is more impaired in those with 
a history of comorbid substance use disorder, and alert-
ness is more impaired in those with a history of a suicide 
attempt (Sommerfeldt et al., 2015). Depression-related 
impairments of attention, especially susceptibility to in-
terference, are accentuated in those with a past history of 
suicidal behavior (Keilp et al., 2008). 

Anxiety sensitivity cognitive concerns are robust pre-
dictor of elevated suicide risk after covarying for nega-
tive affect (Oglesby, Capron, Raines, & Schmidt, 2015). 
A poor ability to solve problems, the loss of abilities one 
used to have, and poor impulse control also play a role 
in suicide high risk (Chehil & Kutcher, 2012; Roscoät et 
al., 2016; Sommerfeldt et al., 2015; Oglesby et al., 2015; 
Joiner, Brown, & Wingate, 2005). Furthuremore, in-
creased risk of suicide is found in people with self-neglect 
and also in those with impaired memory (Barraclough & 
Pallis, 1975). Also, there is a strong and significant associ-
ation between decision-making which is a cognitive func-
tion and the risk of suicidal behavior in unipolar disorder 
and bipolar disorder (Richard-Devantoy, Olié, Guillaume, 

Table 4. The Pearson correlation test results between focus of attention and stroop test in the control group.

Focus of attentionSocial-attentionSelf-attention Variables 

-0.484*-0.0380.09Congruent stimulus experiment time

0.0420.8810.721 P-value 

-0.431-0.390.09Incongruent stimulus experiment time

0.0740.8770.722P-value 

-0.217-0.168-0.018No. of congruent error

0.3870.5040.671P-value 

-0.300-0.1070.114No. of incongruent error

0.2270.6710.654P-value

-0.139-0.1090.258No congruent response

0.5830.6660.200P-value 

-0.145-0.0170.191No incongruent response 

0.5660.9470.441P-value 

0.1640.129-0.195No. of correct congruent

0.5160.6110.438P-value 

0.1950.04-0.173No. of correct incongruent

0.4380.8610.492P-value

-0.520*-0.040-0.002Congruent response time

0.020.020.8740.997P-value 

-0.489*-0.0510.014Incongruent response time

0.0400.8420.957P-value 

0.228-0.460.222Interference score

0.3630.8570.375P-value 

-0.155-0.0430.029 Interference time

0.5400.8640.908P-value 

*P=0.05.

Time unit: second
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& Courtet, 2016). Anxiety sensitivity cognitive concerns 
are strong predictor of suicide risk, especially when ac-
companying with negative affect (Oglesby et al., 2015). 
Poor coping strategies, the loss of abilities one used to 
have, and poor impulse control also play important role 
in suicide high risk (Chehil & Kutcher, 2012; Roscoät et 
al., 2016; Sommerfeldt et al., 2015; Oglesby et al., 2015; 
Joiner et al., 2005). In addition, increased risk of suicide 
is found in people who pay little attention to themselves 
and have impaired memory (Barraclough & Pallis, 1975).

 Also, there is a strong significant association between 
decision-making as a cognitive function and the risk of 
suicidal behavior in patients with mood disorder (Rich-
ard-Devantoy et al., 2016). Executive deficits are broadly 
associated with suicidal preoccupation in older depressed 
adults but do not directly facilitate suicidal behavior (Gu-
jral et al., 2014). Fundamental deficits in attention process 
may play a role in suicidal behavior risk. They may con-
tribute to a variety of cognitive dysfunctions in suicidal 
patients. Brain regions subserving attentional control, 
which overlap considerably with regions implicated in af-
fective disorders, may be an applicable target for studies 
seeking to recognize neuropsychological factors that play 
role in suicidal behavior (Keilp et al., 2008).

All in all, considering the role of cognitive functions 
like attention in suicide attempters is important (espe-
cially in people who are at high risk for suicide) for plan-
ning precise and psychological treatment and eventually 
prevent the tragic loss of humans. 

We had some limitations in our study. Generally, there 
is limited access to suicide attempter survivors which 
may be due to reluctance in reporting the suicide attempt 
in our country. This problem caused the limited number 
of our sample group. In addition, some of suicide at-
tempters had harmful physical situations that made the 
research so difficult for further process. 

Regarding the role of diversive factors in suicide at-
tempting in different cultures and domains, we hope 
that future suicide researchers invest more in evaluat-
ing cognitive functions like attention, information pro-
cessing, memory, etc. and their probable deficiencies in 
suicide attempters. By recognizing cognitive functions 
of suicide attempters, it is possible to provide treatment 
protocols and suicide prevention programs. Because, we 
seriously lack enough knowledge in this important field 
which is directly connected with the most precious issue 
of the world, life, working on finding more knowledge 
in suicide domain may enhance the life quality of people 
who are at the risk of suicide.   
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