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Objective: the aim of the present research was to analyze the predictability of suicide attempts, 
based on attentional bias in a clinical and non-clinical population.

Methods: 120 participants (77 females and 43 males) were intentionally selected in three 
diagnostic groups: clinical suicides, clinical non-suicides, and non-clinical ones (40 individuals 
in each group). They participated in the Suicide Stroop Task as well as the Beck Scale of Suicide 
Ideation (BSS). The attentional bias parameters, including reaction time and interference 
time, were computed and the data were analyzed using Multivariate Analysis of Variance and 
Discriminant Analysis. 

Results: the results obtained from the multivariate analysis revealed that the variables of 
interference time did not have a significant indication for the three groups of individuals in suicide 
stroop (P<0.568; F=0.569), positive stroop (P<0.201; F=1.626), and negative stroop (P<0.863; 
F=0.147). However, in the case of reaction time, there was a significant difference in the values 
obtained for all the three groups in terms of suicide stroop (P<0.000; F=12.759), positive stroop 
(P<0.000; F=18.520), negative stroop (P<0.000; F=10.995), and neutral stroop (P<0.000; 
F=8.288). In addition, the results obtained from the discriminant analysis show that the variables 
of suicide ideation (0.822), reaction time in positive stroop (0.571), suicide stroop (0.470), 
negative stroop (0.438), and neutral stroop (0.376) were correspondingly crucial in predicting 
the behavior of the clinical suicide attempt, clinical non-suicide attempt, and non-clinical groups.

Conclusion: We found that for suicide stroop, the clinical and non-clinical cases did not show 
a significant difference in terms of the interference effect; however, they differed in terms of 
reaction time. Therefore, it seems that using emotional stroop, attentional bias towards suicide-
related topics is not dependent on the clinical situations, and other parameters, such as scoring 
methods should be considered. However, there is still a need to conduct more extensive studies.
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Highlights 

● Attentional bias, which includes selective allocation of attention resources to some specific aspects of the stimulus, 
is a cognitive process that helps more to explain and predict suicidal behaviors.  Suicide Stroop Test is a modified ver-
sion of the emotional Stroop test that measures the degree of the interference created by strict processing to support 
pioneer responses to a stimulus with a given emotion (Cisler, Bacon, & Williams, 2009).

● According to the results obtained from the analyses, the interactive effect of the group, and the Stroop type on the 
attentional bias is not significant based on none of the scoring methods for the two categories. However, based on the 
reaction time scoring method, the group’s effect is substantial on attentional bias in both dual and triple categories.

● The results indicated that attentional bias analysis, based on the interference effect, does not provide a significant 
difference between the three groups. Thus it cannot play any significant role in predicting the groups. However, when 
reaction time is used as the criterion, all three groups of emotional words (suicide, positive and negative) produce a 
significant difference between the groups.

● It seems that the assessment of attentional bias, using emotional Stroop with respect to suicide-related topics, is not 
a function of the clinical situation, and other factors, such as the scoring method, are involved. So further extensive 
investigations should be conducted in this area. 

Plain Language Summary 

The present research, as the first study in Iran, uses suicide Stroop to predict suicidal behaviors. It aims to analyze the 
predictability of suicide attempts based on attentional bias in a clinical population (suicidal and non-suicidal) and non-
clinical one. The main objective of the present research was to assess and compare the predictive role of attentional bias 
in suicidal clinical, suicidal non-clinical, and non-clinical patients. Attentional bias, which includes selective allocation 
of attention resources to some specific aspects of the stimulus, is a cognitive process that helps more to explain and 
predict suicidal behaviors. In a suicidal person, a semi-conscious and semi-attention bias used to record such stimuli 
according to the schemas’ content might make the stimuli conquer the person’s attention. Thus, the information related 
to the stimuli might be processed and selectively encoded in the memory, and this is when the reliable data will be ig-
nored. The results indicated that attentional bias analysis, based on the interference effect, does not provide a significant 
difference between the three groups. Thus it cannot play any significant role in predicting the groups. However, when 
reaction time is used as the criterion, all three groups of emotional words (suicide, positive and negative) produce a sig-
nificant difference between the groups. In the present research, clinical and non-clinical populations studied in suicide 
Stroop with respect to interference did have a considerable difference. However, they were different in terms of reac-
tion time. Hence, it seems that the assessment of attentional bias, using emotional Stroop with respect to suicide-related 
topics, is not a function of the clinical situation, and other factors, such as the scoring method, are involved. So, further 
extensive investigations should be conducted in this area. 

S
1. Introduction

uicide is one of the most important is-
sues of general health (Wenzel, Brown 
& Beck, 2009). Recent statistics, report-
ed by the World Health Organization 
(WHO) in 2019, show that approxi-
mately 800,000 individuals die because 

of suicide every year, which corresponds to one person 
for every 40 s. According to the WHO’s estimates, based 
on the current trends, it is expected that the number of 
people with completed suicide will increase to 1.5 mil-

lion in 2020 (WHO, 2019). However, the number of 
people who attempt suicide will be 10-20 times more 
than this rate. Although these statistics are approximate, 
they indicate an important concern that should be con-
sidered, otherwise the world will face a disaster. In the 
case of Iran, an accurate and comprehensive statistical 
system has not yet been developed to report the suicide 
rate and the statistics are only determined based on the 
reports, provided by the Iranian Legal Medicine Organi-
zation. The recent report by this organization published 
in 2018-2019 shows that the rate of a suicide attempt 
is 125.24 persons for every 100,000 individuals, which 
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indicates a 5% increase in the rate compared with last 
year’s report (Young Journalists Club, 2018). 

Different factors can distinguish people who attempt 
suicide from those that do not attempt. In recent decades, 
predicting suicide ideations and behaviors, as well as 
the methods used to evaluate suicidal risk, has become 
an area of interest in health research, which challenges 
investigators. Several indirect methods have been intro-
duced, which were used to predict suicidal behaviors and 
evaluate suicidal risk. These methods include the Kes-
ler’s 10-item syndrome checklist (k-10), formal analysis 
of the suicidal situation (Hamedi, Colborn, Bell, Chalker, 
& Jobes, 2019), Eye-Blink/Startle Response Paradigm 
(Goodman & Hazlett, 2015), thermography technique to 
record auto-physiological responses, such as the opening 
of sweat pores while answering to the questions regard-
ing the suicide (Familoni et al., 2012), Implicit Associa-
tion Test (Nock et al., 2010) and Suicide Stroop Task 
(SST) (Chung & Jeglic, 2016; Richard-Devantoy, Ding, 
Turecki & Jollant, 2016; Wilson et al., 2019; Becker, 
Strohbach & Rinck, 1999; Williams & Broadbent, 1986; 
Cha, Najmi, Park, Finn & Nock, 2010; Stewart et al., 
2017). Some of these methods, such as the SST, focus 
on “Attentional Bias” in case of suicide information pro-
cessing. Attentional bias, which includes selective allo-
cation of attention resources to some specific aspects of 
the stimulus, is a cognitive process, which helps explain 
and predict suicidal behaviors.

Attentional bias or selective process of information 
(data) is rooted in a group of theoretical formulations and 
empirical experiments. There are some particular sche-
mas in the long-term memory that has an active role in or-
ganizing the flow of new information. When a schema is 
activated and influences the selection of the next stimuli, 
supposed to be targeted, it facilitates the retrieval of rela-
tive topics from the memory and determines the general 
importance of the corresponding stimulus for an indi-
vidual (Turner & Beidel, 2004). In the case of a suicidal 
person, a semi-conscious and semi-attention bias, used to 
record such stimuli according to the content of the sche-
mas, might conquer the person’s attention by the stimuli; 
thus, the information, related to the stimuli, might be pro-
cessed and encoded in the memory in a selective manner 
when the reliable information will be ignored. 

The final result might be producing an active schema 
in memory that can also easily appear in vague situations 
(Davidson, 2000). According to the cognitive model for 
suicide attempts (Wenzel et al., 2009), individuals, who 
have attention bias and fixational attention, cannot have 
a general distinction in the procedure of information pro-

cessing. These individuals are not able to make an appro-
priate judgment about their situation and consequently, 
they are fixed on the suicide option (Wenzel et al., 2009). 
SST is a modified version of the emotional stroop test that 
measures the degree of the interference created by strict 
processing to support pioneer responses to a stimulus 
with a given emotion (Cisler, Bacon & Williams, 2009). 
In SST, the words are presented as stimuli of suicide-re-
lated topics, while it is performed as the cognitive task. 
The person is asked to recognize the color of the words 
without considering their meanings. In case of attention 
bias towards suicide-related words, the individual is not 
able to complete the cognitive task as soon as possible and 
this delay in responding to the task, which is the result of 
the cognitive interference, is deemed as the attention bias 
to those suicide-related stimuli (Wilson et al., 2019). 

For instance, Williams & Broadbent (1986) reported a 
difference in attention bias, which is defined based on a 
delay response in the Autobiographical Memory Retriev-
al Test, among three groups of people, including a clinical 
suicide attempt, clinical non-suicide attempt, and non-
clinical people. Becker et al. (1999) revealed that a group 
of clinical patients, with a history of suicide, have a longer 
response in suicide stroop (i.e. neutral and emotional, pos-
itive or negative). Their results clearly expressed that for 
the clinical group, the attentional bias was associated with 
the suicide-related information, while in the non-clinical 
group, there was no difference in reaction time to different 
types of stroop. Cha et al. (2010) using a computational 
stroop test showed that those with a history of suicide suf-
fer from attentional bias in suicide stroop. On the other 
hand, those who did not attempt suicide had negative bias 
(i.e. faster reaction time to suicide stroop than neutral 
stroop). In contrast to conventional hypotheses and con-
clusions regarding the predictive value of attention bias, 
other investigations present inconsistent results. 

For instance, Chung & Jeglic (2016) reported that in 
terms of a delay in negative emotional stroop and sui-
cide stroop, there is no significant difference between 
people with a history of suicide in comparison with those 
who did not have such a history. In addition, according 
to Richard-Devantoy, Ding, Turecki & Jollant (2016), 
comparing attentional bias with respect to negative and 
positive emotional stroop and suicide stroop, there is no 
significant difference in various types of stroop between 
clinical suicide attempt individuals and those with mood 
disorders. Despite the importance of attentional bias in 
various types of psychopathologies, there is still a big 
gap between the available knowledge and its practical 
applications. According to contemporary cognitive psy-
chologists, the objective of new behavioral therapies is 
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to change, restore, and repair cognitive processes. On the 
other hand, according to a high rate of suicidal behaviors, 
it is crucial to identify different factors involved in the 
occurrence of such behaviors and design effective and 
scientific-based interventions to prevent it at the popula-
tion, group, and individual levels (WHO, 2019). For this 
purpose, the present research- as the first study in Iran, 
which uses suicide stroop to predict suicidal behaviors- 
was done to analyze the predictability of suicide attempt, 
based on attentional bias in clinical (suicidal and non-
suicidal) and non-clinical populations. 

2. Methods 

The present cross-sectional study was conducted on 
individuals, who attempted to suicide and psychiatric 
outpatients, referred to hospitals, clinics, and health cen-
ters in Tehran (particularly Loghman-e Hakim Hospital, 
to which self-poisoning patients with suicidal intention 
are usually referred) and other available non-clinical 
individuals, such as students, co-workers, and people 
with whom the authors are living and working. Accord-
ingly, 120 individuals (40 cases for the suicidal clinical 
group, 40 cases for the non-suicidal clinical group, and 
40 cases for the non-clinical group) consisting of 77 
females (62.4%) and 43 males (35.8%) were selected. 
In terms of age, 44 cases (36.7%) are younger than 20 
years, 63 cases (52.5%) were between 20 and 30 years, 
and 43 (10.8%) cases were older than 30 years. Sam-
pling was done purposely, based on the accessibility of 
the statistical population. For different groups, frequency 
and percentage of the demographic characteristics of the 
research sample are presented in Table 1. 

Participants of the suicidal clinical group were exclu-
sively those who attempted suicide and they were hospi-
talized. The non-suicidal clinical group was psychiatric 
outpatients who did not commit suicide since last year. 
The non-clinical group consisted of those selected based 
on the General Health Questionnaire (GHQ) and in terms 
of clinical indicators (Goldberg & Hillier, 1979). The fol-
lowing inclusion criteria were considered: the age range of 
18 to 40 years, being literate and having consent to attend 
to this study. In particular, the inclusion criterion for the 
suicidal clinical group was the accurate confirmation of 
committing suicide using any medicine or other poisons 
and being hospitalized. In addition, these cases needed to 
have the necessary vigilance to participate in the study. 

For the non-suicidal clinical group, the criterion was to 
have at least one psychological disorder according to a 
structured clinical interview and the psychologist’s opin-
ion. Also, he/she should not have a history of committing 

suicide during the past year prior to this study. In the case 
of the non-clinical group, the score of less than 23 ob-
tained from a screening test, which was formulated based 
on the GHQ, was considered as the inclusion criterion. 
For all the groups, exclusion criteria were to have schizo-
phrenia, other types of psychotic disorders, or intellectual 
disability. Individuals participated voluntarily in this re-
search and they could leave it at any time. However, none 
of the participants discontinued participation during the 
research process. In addition, in order to follow ethical 
principles, the participants were allowed to conceal their 
identifying information (e.g. name and address). They 
could also ask to have the results if they wanted. After the 
groups were set, the participants completed the SST and 
Beck Scale of Suicide Ideation (BSS). 

General Health Questionnaire – 28 items (GHQ-28)

This questionnaire is one of the most well-known 
screening tools in psychology that is used to identify 
non-psychotic disorders in various situations and differ-
ent levels (Goldberg, 1972). The sensitivity and speci-
ficity of the questionnaire are reported to be 84% and 
82%, respectively. The reliability of this questionnaire 
was reported to be 0.95 (Goldberg & Williams, 1988). 
In Iran, the best cut-off point of the questionnaire is 23 
with a sensitivity of 88%, the specificity of 79%, and an 
overall misclassification rate of 16% (Rezaei, Salehi, 
Yousefzadeh Chabok, Moosavi & Kazemnejad, 2011). 
Psychometric properties of this questionnaire have been 
analyzed and confirmed by various international stud-
ies (Prady et al., 2013; Willmott, Boardman, Henshaw 
& Jones, 2008) and studies in Iran (Rezaei et al., 2011; 
Noorbala, Bagheri-Yazdi & Mohammad, 2009) using 
clinical as well as non-clinical samples. 

Beck Scale of Suicide Ideation (BSS)

This scale is a 21-item self-report tool, based on which 
the intensity of suicide ideation, in adolescents and 
adults, can be measured (Beck & Steer, 1991). The first 
19 items are scored based on a three-point scale between 
zero and 2; thus, the total score of the scale is between 
zero and 38. Although based on the scale, the intensity of 
the suicide ideation and attitudes and planning towards 
suicide can be tested for separate groups, in most investi-
gations, the total score is used to assess suicide ideation. 
The last two items assess the number of previous at-
tempts and the seriousness of intention in the last attempt 
and they provide more background information for the 
psychiatrist; however, they are not included in the final 
score. The English version of the scale is highly corre-
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lated with standard depression tests and suicide attitude 
tests (from 0.90 for inpatients and 0.94 for outpatients). 

In addition, the correlation of this scale with suicide op-
tion of depression questionnaire and Beck Hopelessness 
Scale and Beck Depression Questionnaire is reported to 
be in the range of 0.58 to 0.69 and 0.64 to 0.75, respec-
tively, and the Cronbach’s alpha of 0.90 and 0.85 have 
been reported for inpatients and outpatients, respective-
ly, indicating a high internal consistency on this scale 
(Beck & Steer, 1991). In Iran, Anisi, Fathi-Ashtiani, Sa-
limi & Ahmadi-Noudeh (2005) assessed the simultane-
ous validity and reliability of the BSS in a sample of 100 
individuals aged 19 to 28 years. Their findings showed 
that the correlation of the scale with Goldberg GHQ was 
0.76 and the internal consistency, computed using Cron-
bach’s alpha coefficient and split half-method, was 0.95 
and 0.75, respectively (Anisi et al., 2005). 

Emotional Stroop task (EST)– Suicide Version

In the present research, in order to assess attentional 
bias, a software version of EST for suicide was built. Ini-
tially, based on the studies conducted by Cha et al. (2010) 
and Salehi-Fadardi & Ziyaiee (2010), four groups of 60 
words that evoke neutral emotion, positive emotion, neg-
ative emotion, and suicide were considered. The words 
were assessed by five psychology specialists and the 
amount of relevancy of the words to the corresponding 
emotions was scaled from 1 (not relevant at all) to 5 (com-
pletely relevant). Afterward, the words were screened 
based on the assigned scores, and each group of the words 
that had the highest score was selected and were matched 
in terms of the words’ length, pronunciation, and the num-
ber of letters. To obtain the frequency of the words in the 
Persian Language, the software, created by the Institute of 
Humanities and Cultural Studies, was employed. 

In addition, because the software was generated using 
older Persian texts, the frequency was also assessed us-
ing other search engines, such as Google, Yahoo, and 
Bing. Then, the words were given to 30 individuals who 
had committed suicide and were classified and scored in 
four groups based on the corresponding emotions. Us-
ing the scores reported by the patients, 12 words were 
designated for each group. Using 48 words and the 
Java programming language, the suicide version of the 
emotional stroop software was designed. On the main 
page of the software, two types of execution processes, 
including a trial test and the main test, were embedded. 
First, the trial test option was run for the participants and 
they were asked to follow the on-screen instructions. In 
the trial phase, initially the message “after pressing the 

space bar, words will appear and you should press care-
fully and quickly the key corresponding to their color”, 
was shown on a grey screen. 

Through pressing the space bar, first, eight words with 
different colors and random orders will appear on the 
screen to get the participant acquainted with the process. 
After the appearance of eight words, the message, “Test 
is over”, will announce the end of the trial phase. The 
participant will be returned to the main page by pressing 
“OK”, and then if the individual was consent, the main 
test was performed. For the main test, first, the message, 
“to start, press the space bar”, will appear on the grey 
screen. By pressing the space bar, 48 words that were 
randomly arranged, based on color and meaning, will be 
shown and the participant should press the color key cor-
responding to each word. Arbitrary arrangement of the 
words and colors differs from one participant to another. 
For instance, the color of the word “glass” might be blue 
for one participant, while it is green for the other one. 

The software is also able to save participants’ reaction 
time to the words with an accuracy of 0.001 s. Atten-
tional bias is usually considered as the interference time 
created by the words with positive, negative, and suicid-
al emotions. However, in the present study, both indica-
tors of reaction time and interference time were taken 
into account to score the participants’ performance in 
the stroop test. Herein, to assess the internal consistency 
of the stroop test, two methods were employed. In the 
first method, through computing Cronbach’s alpha coef-
ficient based on reaction time data, the reliability coeffi-
cient was 0.83 for words with neutral emotion, 0.88 for 
words with positive emotion, 0.8 for words with nega-
tive motion, 0.89 for words related to suicide, and 0.946 
for all the words. Afterward, the method of split-half reli-
ability with Spearman-Brown Correction and classifica-
tion of the items into two groups of odd and even was 
employed. The reliability coefficient obtained from this 
method was 0.68 for words with neutral emotion, 0.89 
for words with positive emotion, 0.85 for words with 
negative emotion, 0.92 for words related to suicide, and 
0.94 for all the words. 

The data, collected using descriptive statistical meth-
ods, are summarized were presented in form of fre-
quency values (f), frequency percentage (%), Mean±SD, 
tables, and figures. In the analysis, first, the data distribu-
tion in each group was determined using the Shapiro-
Wilk test. Then, using default values for the parametric 
tests, Multivariate Variance Analysis (MANOVA) was 
performed to assess the difference between the groups 
in terms of the research variables. Also, the analysis of 
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simultaneous discriminant function was used to analyze 
the role of attentional bias in predicting suicide. It should 
be noted that all the analysis was performed using SPSS 
V. 22 at 95% confidence level.

3. Results

Table 2 presents descriptive statistics associated with 
the research variables for suicide clinical group, non-
suicide clinical group, non-clinical group, and the whole 
sample. According to Table 2, the interference time was 
negative for positive and negative emotional stroop; that 

is, in each group, the reaction time to positive and nega-
tive emotional words was shorter than that to neutral 
words and there was no delay in the effect of positive 
and negative emotional words. The fastest and the slow-
est reaction time, for the positive stroop, was respec-
tively associated with the non-suicidal clinical group 
(Mean±SD: -59.302±219.64) and suicidal clinical group 
(Mean±SD: -5.708±123.22) and for negative stroop, it 
corresponded respectively to the non-suicidal clinical 
group (Mean±SD:-15.977±196.69) and non-clinical 
group (Mean±SD:-0.143±70.25). 

Table 1. Characteristic of the study participants (n:120)

Variables

No. (%)

Clinical Suicidal 
(n:40)

Non Clinical 
Suicidal (n:40)

Non Clinical 
(n:40)

Total Sample 
(n:120)

Age

<20 14 (35.0) 12 (30.0) 18 (45.0) 44 (36.7)

20-30 23 (57.5) 20 (50.0) 20 (50.0) 63 (52.5)

>30 3 (7.5) 8 (20.0) 2 (5.0) 13 (10.8)

Gender
Female 20 (50.0) 30 (75.0) 27 (67.5) 77 (64.2)

Male 20 (50.0) 10 (25.0) 13 (32.5) 43 (35.8)

Marital Status 

Single 25 (62.5) 28 (70.0) 30 (75.0) 83 (69.2)

Married 13 (32.5) 9 (22.5) 10 (25.0) 32 (26.7)

Divorced/ Wid-
owed 1 (2.5) 3 (7.5) - 4 (3.3)

Remarried 1 (2.5) - - 1 (0.8)

Education

Primary school 4 (10.0) - - 4 (3.3)

Middle school 8 (20.0) 6 (15.0) - 14 (11.7)

High school 7 (17.5) 5 (12.5) 14 (35.0) 26 (21.7)

diploma 13 (32.5) 10 (25.0) 18 (45.0) 41 (34.2)

Associate degree 4 (10.0) 2 (5.0) 3 (7.5) 9 (7.5)

University degree 3 (7.5) 16 (40.0) 4 (10.0) 23 (19.2)

Master’s degree 1 (2.5) 1 (2.5) 1 (2.5) 3 (2.5)

Occupation

Unemployed 5 (12.5) 4 (10.0) 1 (2.5) 10 (8.3)

Employed 16 (40.0) 12 (30.0) 10 (25.0) 38 (31.7)

Student 13 (32.5) 13 (32.5) 27 (67.5) 53 (44.2)

Housewife 6 (15.0) 10 (25.0) 2 (5.0) 18 (15.0)

Disabled - 1 (2.5) - 1 (0.8)
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Different trends were observed in the values of suicide 
stroop. For suicidal clinical and non-clinical groups, the 
reaction time was longer for suicide-related words in 
comparison with neutral emotional words; however, a 
similar trend was not observed in the non-suicidal clinical 
group. As expected, the longest reaction time and conse-
quently, the longest interference time in case of suicide-
related words, happened for the group of clinical suicide 
(Mean±SD: 32.887±130.76). Regardless of the types of 
the groups, the fastest reaction time was related to posi-
tive emotional stroop (Mean±SD: -24.325±151.12) and 
the slowest reaction time was associated with suicide 
stroop (Mean±SD: 11.58±160.30). Mean±SD values of 
reaction time, interference time, and group interference 
ratio are displayed in Table 1 for different types of stroop. 

Afterward, the MANOVA was performed to compare 
the difference between the groups in terms of mean reac-
tion time level, mean interference level for different types 
of stroop, and suicidal thinking level. Because the reac-
tion speed and the interference level can be highly cor-
related, the MANOVA was conducted in two steps: once 
with interference time variables and once with reaction 
time variables. The summary of the results is presented in 
the following tables. Initially, the defaults, required to do 
the analysis, were assessed and the results are shown in 
Table 3. Based on the table and the results obtained from 
Levene’s test, Box’s M test (Mean: 251.755, P<0.000), 

and Bartlett’s test (K2~3819.097; P<0.000), required as-
sumptions were met to perform the test. 

The results of the MANOVA are presented in Table 4. 
For the variables associated with the reaction time of 0.979 
with the indicator factor (F) of 1067.243 and 5 and 113 
degrees of freedom, it can be seen that Pillai’s trace effect 
size was statistically significant (P<0.000) and 0.979 of 
the total variance was explained by the independent vari-
able. Moreover, for the variables associated with interfer-
ence time of 0.979 with the indicator factor (F) of 438.607 
and 4 and 114 degrees of freedom, it can be seen that Java 
programming language trace effect size was statistically 
meaningful (P<0.000) and it can be inferred that 0.939 of 
the total variance was explained by the independent vari-
able. Hence, the multivariate test was statistically meaning-
ful and each dependent variable was separately evaluated. 

The results obtained from the intergroup effect test, 
which separately measured each of the dependent vari-
ables, are presented in Table 5. According to this table, 
among dependent variables, interference time variable 
in suicide stroop with F=0.569 and P<0.568, in posi-
tive stroop with F=1.626 and P<0.201, and in negative 
stroop with F=0.147 and P<0.863 was not statistically 
significant among the three groups. However, for all the 
groups, the reaction time variables in suicide stroop with 
F=12.759 and P<0.000, in positive stroop with F=18.520 

Table 2. Mean±SD of the Variables

Variables
Mean±SD

Suicidal Clinical Non-suicidal Clinical Non-clinical Total Sample

Age 22.53±7.23 25.85±7.76 22.65±6.57 23.67±7.31

Years of education 11±2.68 13.37±2.61 12.95±2.02 12.44±2.65

GHQ-28 - - 13.63±5.81 -

Suicide ideation 15.55±9.39 5.90±6.83 3.29±2.35 7.93±8.89

Reaction time in neutral stroop 1070.57±220.06 943.01±307.69 863.75±120.61 959.11±242.87

Reaction time in positive stroop 1064.86±208.60 883.71±164.09 855.78±114.22 934.79±189.80

Reaction time in negative stroop 1063.34±234.08 927.03±214.93 863.61±112.63 951.33±210.37

Reaction time in suicide stroop 1103.46±266.66 938.67±238.17 869.97±97.60 970.70±233.87

Interference time in positive stroop -5.708±123.22 -59.302±219.64 -7.966±66.13 -24.325±151.12

Interference time in negative 
stroop -7.231±87.93 -15.997±196.69 -0.143±70.25 -7.784±129.89

Interference time in suicide stroop 32.887±130.76 -4.337±230.08 6.21±87.30 11.58±160.30
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and P<0.000, in negative stroop with F=10.955 and 
P<0.000 and in neutral stroop with F=8.288 and P<0.000 
showed a significant difference. Suicide ideation vari-
able with F=38.374 and P<0.000 had a significant differ-
ence for all the groups. 

Discriminant function analysis was employed to assess 
the possibility to predict the three groups based on reac-
tion interference time and reaction time speed. Accord-
ing to the nature of the discriminant function and also 
due to non-meaningful values for reaction interference 
time, obtained from MANOVA, these variables were 
excluded from discriminant analysis and the process 

proceeded using variables of reaction time speed and 
suicide ideation. The summary of the results associated 
with discriminant function, using simultaneous analysis 
(three variables), are reported in Table 6.

According to the data presented in Table 6 and the 
groups’ characteristics, two discriminant functions were 
created. The eigenvalue of the first function, which dis-
tinguishes the suicidal clinical group, non-suicidal clini-
cal group, and non-clinical group, was 0.966 with a ca-
nonical correlation of 0.701 and determined 95.7% of the 
variance. The Chi-square value was 82.635, which was 
significant at the level of 0.001. Therefore, the first func-

Table 3. Results of Levene’s, Box’s M and Bartlett’s Tests

Variable F Df1 Df2 Sig. M Box Likelihood 
Ratio

Approx. 
Chi-square

Suicide ideation 27.352 2 117 0.000 - - -

Interference time in suicide stroop 1.767 2 117 0.175 - - -

Interference time in positive stroop 2.039 2 117 0.135 - - -

Interference time in negative stroop 1.739 2 117 0.180 - - -

Reaction time in suicide stroop 13.529 2 117 0.000 - - -

Reaction time in positive stroop 7.596 2 117 0.001 - - -

Reaction time in negative stroop 7.217 2 117 0.001 - - -

Reaction time in neutral stroop 3.341 2 117 0.039 - - -

Box’s M test 3.777 56 39100.728 231.306 - -

Bartlett’s test - 27 - 0.000 - 0.000 3050.732

Table 4. Multivariate tests 

Variable Value F Df Error df Sig. Partial Eta 
Squared

Reaction time

Intercept

Java programming 
language Trace 0.979 1067.243 5 113 0.000 0.979

Wilks’ Lambda 0.021 1067.243 5 113 0.000 0.979

Group
Pillai’s Trace 0.533 8.283 10 228 0.000 0.266

Wilks’ Lambda 0.444 7.861 10 226 0.000 0.302

Interference time

Intercept
Pillai’s Trace 0.939 438.607 4 114 0.000 0.939

Wilks’ Lambda 0.061 438.607 4 114 0.000 0.939

Group
Pillai’s Trace 0.443 8.189 8 230 0.000 0.222

Wilks’ Lambda 0.572 9.192 8 228 0.000 0.244
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tion distinguished properly the suicidal clinical group, 
non-suicidal clinical group, and non-clinical group. The 
second function had the eigenvalue of 0.043 and its ca-
nonical correlation was 0.204 and it determined 4.3% of 
the variance. The Chi-square value for this function was 
4.873, which was significant at the level of 0.001. Thus, 
the second function makes a weak difference between 
the first function and the non-clinical group. 

Table 7 displays standardized, structure, and unstan-
dardized coefficients of entering discriminant function 
for the three sample groups. Using structure coefficients, 
the prediction power of each predictive variable for the 
discriminant function can be observed. According to this 
table, variables of suicide ideation (0.470), reaction time 
in positive stroop (0.571), reaction time in suicide stroop 
(0.470), reaction time in negative stroop (0.438), and 
reaction time in neural stroop (0.376) were involved in 
distinguishing between suicide clinical group and non-
suicidal clinical, and non-clinical groups, respectively. 

Table 8 shows that the discriminant function correctly 
predicted the membership, in 67.5% of cases for suicidal 
clinical individuals, in 42.5% of cases for non-suicidal 
clinical individuals, and in 75% of cases for non-clinical 
individuals. Overall, 74 cases out of 120 patients were 

correctly categorized. In other words, the success rate of 
the discriminant function was equal to 61.7%.

4. Discussion 

The main objective of the present research was to as-
sess and compare the predictive role of attentional bias in 
suicidal clinical, suicidal non-clinical, and non-clinical 
patients. The results indicated that analysis of attentional 
bias, based on the interference effect, does not provide a 
significant difference in the three groups; thus, it cannot 
play a significant role in predicting the groups. However, 
when reaction time is used as the criterion, all the three 
groups of words with emotional stroop (suicide, positive, 
and negative) caused a significant difference between the 
groups. In other words, the meaning of the words draws 
individuals’ attention towards itself. All three groups of 
the words also had the ability to predict and distinguish 
between the groups.

However, the group of positive words had a prominent 
role compared with the group of suicide words. These 
results are not in accordance with some of the previous 
investigations, such as those conducted by Williams & 
Bordbent (1986), Becker et al. (1999), Cha et al. (2010), 
Steward et al. (2017), and Wilson et al. (2019) who re-

Table 5. Tests of between-subjects effects of research variables

Dependent Variable Type III Sum of Squares Mean Square Df F Sig. Partial Eta 
Squared

Suicide ideation 3732.867 1866.433 2 38.374 0.000 0.396

Interference time in suicide stroop 29445.659 14722.829 2 0.569 0.568 0.010

Interference time in positive stroop 73502.686 36751.434 2 1.626 0.201 0.027

Interference time in negative stroop 5032.223 2516.111 2 0.147 0.863 0.003

Reaction time in suicide stroop 1151908.543 575954.272 2 12.759 0.000 0.177

Reaction time in positive stroop 1030809.809 515404.904 2 18.520 0.000 0.240

Reaction time in negative stroop 833277.242 416638.621 2 10.955 0.000 0.158

Reaction time in neutral stroop 871049.742 435523.871 2 8.288 0.000 0.124

Table 6. Summary of Canonical Discriminant Functions: Eigenvalues and Wilk’s Lambda

Function Eigenvalue Variance (%) Cumulative (%) Canonical Correlation Wilks’ Lambda Chi-square Df

1 0.966 95.7 95.7 0.701 0.487 82.635 10

2 0.043 4.3 100 0.204 0.959 4.873 4
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ported that attentional bias in suicide stroop is related to 
a suicide attempt. However, these results are in accor-
dance with studies by Chung & Jeglic (2016), Richard-
Diwanto et al. (2016), and Chung and Jeglic (2016). 

The inconsistencies can be mainly attributed to the dif-
ferences, associated with the characteristics of studied 
samples and the scoring methods. For example, Williams 
& Broadbent (1986), through comparing attentional bias, 
based on delay reaction time in Autobiographical Mem-
ory Retrieval Test between the suicidal clinical group, 
non-suicidal clinical group, and non-clinical group, 
found out that those with a history of suicide suffer from 
retrieval bias in the reaction to positive stimulus words 
in comparison with other two groups. However, this 
bias was only observed for the non-clinical group with 
respect to negative stimulus words. In addition, Becker 
et al. (1999) compared attentional bias in neutral stroop, 
positive emotional stroop, negative emotional stroop, 
and suicide stroop between the suicidal clinical group 

and non-clinical group. Our results showed that the re-
action time was longer in case of the clinical group in 
suicide stroop in comparison with other types of stroop, 
which clearly indicates an attentional bias towards the 
suicide-related information for the clinical group, while 
for the non-clinical group, there was no difference in re-
action time to different types of stroop.

On the other hand, Chung and Jeglic (2016) found that 
the interference time, in negative emotional stroop and 
suicide stroop, does not have a significant correlation 
with suicide ideation and the bias, towards suicide words, 
is only correlated with suicide ideation for females 
(r=0.12). Moreover, Richard-Divantoy et al. (2016) did 
not observe a meaningful difference in interference time 
in suicide stroop between two groups of with and without 
suicide ideation; in other words, there was not a signifi-
cant relation between interference time and suicide ide-
ation. Similar to these observations, Chung and Jeglic 
(2016), Richard-Divantoy et al. (2016), and Wilson et 

Table 7. Standardized canonical discriminant function coefficients, structure matrix, and canonical discriminant functions coefficients

Variables
Functions

1 2

Standardized coefficients

Suicide ideation 0.813 0.246

Reaction time in suicide stroop 0.102 0.694

Reaction time in positive stroop 0.721 -1.902

Reaction time in negative stroop -0.241 0.638

Reaction time in neutral stroop -0.059 0.740

Structure matrix

Suicide ideation 0.822 0.251

Reaction time in suicide stroop 0.470 0.205

Reaction time in positive stroop 0.571 -0.203

Reaction time in negative stroop 0.438 0.245

Reaction time in neutral stroop 0.376 0.244

Canonical coefficients

Suicide ideation 0.117 0.035

Reaction time in suicide stroop 0.000 0.003

Reaction time in positive stroop 0.004 -0.011

Reaction time in negative stroop -0.001 0.003

Reaction time in neutral stroop -0.000 -0.003

(Constant) -6.212 0.346
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al. (2019) did not report a significant difference between 
reaction time in neutral, positive emotional stroop, nega-
tive emotional stroop, and suicide stroop, which was not 
in accordance with the findings of the present research. 
Recently, inconsistencies in research findings have raised 
the question of whether the SST, in terms of psychomet-
ric properties (particularly reliability) and the type of 
scoring method, which are reported for suicide stroop, 
has played a role in the occurrence of these discrepancies. 

In these investigations, using suicide stroop, some oth-
er indicators were employed to score the participants in 
suicide stroop. For instance, they used raw reaction time 
(Becker et al., 1999), interference time compared with 
neutral stroop, through which reaction time difference 
for various types of stroop is computed using neutral re-
action time (Cha et al., 2010; Cha et al., 2017; Cha et al., 
2010, 2017), and the ratio of interference time to reaction 
time in neutral stroop (Stewart et al., 2017). Accordingly, 
in a comprehensive investigation, Wilson et al. (2019) 
reviewed the psychometric properties of SST along 
with other analyses, based on the data obtained from 
the previous seven studies. The results of assessing the 
reliability of SST using the split-half reliability method 
revealed that the reliability coefficients of various types 
of stroop is between 0.93 and 0.94 for the whole sample 
and the sub-groups (clinical/non-clinical, adults/youth) 
and based on the reaction time scoring method; 

Reliability coefficient is very low based on different 
scoring methods (i.e. computing interference time and 
interference ratio). In terms of concurrent validity, re-
searchers compared attentional bias towards suicide 
stroop based on different scoring systems and in two 
separate series of analyses for two types of categories 
(suicidal/non-suicidal and suicidal/suicide ideation/con-
trol). According to the results obtained from the analy-
ses, the interactive effect of the group and stroop type on 
the attentional bias is not statistically significant based 
on none of the scoring methods for the two categories. 
However, based on the reaction time scoring method, the 

effect of the group is significant on attentional bias in 
both dual and triple categories.

Testing time is another justification to prove that atten-
tional bias only sometimes predicts suicide attempts. In 
these studies, attentional bias was usually assessed after 
a suicide attempt using corresponding tools. Assessing at-
tentional bias after the attempt- when for many people, the 
crisis is resolved- is probably very different from the bias, 
experienced at the time that the person is really suicidal. 
Many of those people, who committed suicide, are happy 
to be alive after a failed attempt. These observations sug-
gest that patients’ feelings, regarding their suicide attempt, 
might distort the results and influence their bias.

 The tool, used to assess attentional bias, can also be 
another reason for the inconsistencies in the results of 
attentional bias based on emotional stroop. As Harvey, 
Watkins, Mansell and Shafran (2004) emphasize, the task 
of sign searching measures attentional bias and selective 
attention, more properly than emotional stroop. It should 
be noted that in the present research, the task of emotion-
al stroop was presented to the individuals using a laptop. 
It is possible that the results (where reaction speed was 
measured with the accuracy of 0.001 s) were affected ei-
ther by the lack of sufficient expertise and skills in work-
ing with computers or because this task was presented in 
public (hospital, office, and classroom) to the individuals. 
Also, the reaction time could be increased due to some 
distracting stimuli; thus, it was clear that the difference 
between the groups would not be bold.

Another variable that affected the results was the abil-
ity or defect in visual perception, visual skills, and visual 
information retrieval strategies that can affect a person’s 
performance on the stroop test. In this study, this issue 
was not under the control of researchers.

Also, taking or the lack of using the drug at the time of 
the stroop test and also having comorbid mental disor-
ders with suicide attempts can affect the results.

Table 8. Classification results of discriminant function

Groups
No. (%)

Suicidal Clinical Non-suicidal Clinical Non-clinical

Suicidal clinical 27 (67.5) 8 (20) 5 (12.5)

Non-suicidal clinical 6 (15) 17 (42) 17 (43.5)

Non-clinical 0 (0) 10 (25) 30 (75)
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In summary, it can be concluded that due to the limited 
number of investigations, the available knowledge has 
substantial limitations, and based on the available infor-
mation, the relationship between attentional bias and sui-
cide and the suicide attempt is not a result of a particular 
pattern. The reason can be attributed to the role of me-
diating variables (interfering variables related to the test 
site, variables related to the subjects themselves, such as 
visual skills deficits, taking drugs that can affect the speed 
of cognitive processing, having different cultural back-
grounds, and having personality disorders or other mental 
disorders that affect test results), which needs further in-
vestigations. On the other hand, suicide is a phenomenon, 
which despite its different types (impulsive and based on 
ideation), is resulted from many implicit and explicit vari-
ables. The type of suicide attempt can influence cognitive 
processes and also change attentional bias. 

According to the findings of the present research, it 
seems that using reaction time indicator can provide better 
psychometric properties as well as higher analyzing pow-
er. However, for future studies, psychometric properties as 
well as the predictive power of SST should be assessed 
more extensively using all three scoring methods (reaction 
time, interference time, and interference ratio). 

5. Conclusion

In the present research, clinical and non-clinical popu-
lations, studied in suicide stroop concerning interfer-
ence, showed a significant difference; however, they 
were different in terms of reaction time. Hence, it seems 
that the assessment of attentional bias, using emotional 
stroop concerning suicide-related topics, is not a func-
tion of the clinical situation and other factors, such as 
scoring method, are involved and further extensive inves-
tigations need to be conducted in this area. 
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