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Abstract 

Background:  Various agents such as psychosocial items and accident proneness can affect cognitive failures 
through different paths. The probable paths are the direct effects of workplace psychosocial items on cognitive 
failures and their indirect effects on cognitive failures through the mediator variable of accident proneness, which has 
not yet been studied by others. Thus, the present study aimed to investigate these paths.

Methods:  This cross-sectional study was conducted on 164 male employees of Karoon Sugar Company in 2018. The 
participants were asked to complete a background and demographic questionnaire, Broadbent cognitive failures 
scale, accident proneness questionnaire, and Copenhagen psychosocial questionnaire. Obtained data were analyzed 
and modeled using the statistical descriptive method, ANOVA, independent t-test, Pearson correlation test, and path 
analysis in the SPSS and AMOS software.

Results:  The results of the path analysis showed that, not only, some psychosocial risk items had a significant direct 
effect on cognitive failures, but also, they could affect cognitive failures through the accident proneness, indirectly. 
Work-family conflict and social support from supervisors by coefficients of 0.188 and – 0.187 had the highest direct 
effects, respectively. The highest indirect effects belonged to justice and respect, and work-family conflict by coef-
ficients of - 0.220 and 0.199, respectively. The highest total effects were also related to the work-family conflict and 
justice and respect by coefficients of 0.387 and – 0.381, respectively.

Conclusions:  In total, our results showed that some psychological items could, directly and indirectly, increase cogni-
tive failure through accident proneness.
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Background
Cognitive failures describe cognitive errors that occur 
in a simple task while it is expected that people perform 
them without any error [1]. These failures happen in four 
areas including attention, memory, perceptions, and 

motor function [2]. Indeed, this impairment is related 
to the disability and lapses at the attendance to a task 
that causes the errors in task execution [3]. This failure 
can be an indicator of the human information process-
ing capacity and can affect task performance. Cognitive 
failure sometimes can lead to adverse consequences such 
as accidents at workplaces [4]. Barrett and Alexander 
demonstrated that there is a positive correlation between 
cognitive failure and accident occurrence. They stated 
that attention loss, distraction, and mental errors could 
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cause accidents [5]. As well as, resulted by Wallace and 
Chen, individual cognitive failures are one of the reasons 
for increasing unsafe behaviors [6]. Hasanzadeh et al. also 
examined the relationship between occupational fail-
ure with unsafe behaviors and accidents at drivers. The 
results showed that cognitive failure is a substantial pre-
dictor of unsafe behaviors and accidents [7]. The results 
of a follow-up study showed that cognitive failure among 
workers in an army industry enhanced fall injury events 
and hospitalization [8]. The results of these studies indi-
cated that cognitive failures play an important role in 
increasing workplace hazardous errors. There are some 
solutions to reduce cognitive failures. For example, Hsu 
et al. concluded that the use of workplaces flextime could 
decrease employees’ cognitive failures via increasing 
their perceived control [9]. However, there are various 
items such as psychosocial items, personal properties, 
and biological agents that negatively affect cognitive fail-
ure [10]. One group of the main agents is psychosocial 
items such as stress, justice, burnout, conflicts, supports, 
and demands. These workplace psychosocial items are 
results of interactions between work organization items 
and workers’ capacities, needs, and experiences [11]. 
Those can affect the workers’ performance. Stenfors et al. 
studied the relationship between psychosocial condi-
tions at workplaces and cognitive complaints. The results 
showed that there are significant relationships between 
psychosocial conditions and cognitive complaints [12]. 
Day et al. also concluded that psychological stress could 
increase cognitive failures and accident occurrences at 
the workplaces [13]. Another important agent affecting 
cognitive performance is the individual differences such 
as personal properties and biological agents [14]. Wal-
lace et  al. showed that boredom proneness increases 
cognitive failures [15]. Unsworth et  al. concluded that 
the individual difference in cognitive abilities including 
working memory, attention control, and retrospective 
and prospective memory substantially affect the every-
day cognitive failures [16]. Accident proneness also is one 
of the individual differences that may influence cogni-
tive failure. Indeed, the concept of accident proneness is 
applied to show that some persons experience more acci-
dent-related health problems compared to others [17]. It 
is different from injury vulnerability, as another effective 
agent on cognitive failure. Injury vulnerability elevates 
the risk of injury or illnesses while the accident prone-
ness increases the probability of the accident occurrence 
by the people [18]. However, accident proneness overlaps 
with some personality traits such as conscientiousness 
and neuroticism. Elfering et al. concluded that there is an 
indirect path from conscientiousness to near-accidents 
via cognitive failure in action regulation [19]. In addition, 
the results of a study performed by Konen and Karbach 

showed that cognitive failures were significantly related 
to the personality domains of conscientiousness and 
neuroticism [20]. Moreover, the results of a systematic 
review indicated that personality traits of neuroticism, 
anxiety, and whilst hypomania have a significant effect 
on cognitive failures [10]. It is hypothesized that all work-
place psychosocial items affect cognitive failures directly 
and indirectly through accident proneness as a mediator 
variable. Therefore, this study aimed to discover the vari-
ous paths of the effect of psychosocial factors on cogni-
tive failures. It is possible that only some psychosocial 
items influence cognitive failures, therefore, specifying 
the most effective factors is of most importance. Also, the 
difference of cognitive failure and accident proneness val-
ues were investigated in groups with various demograph-
ical characteristics.

Methods
This descriptive-analytic study was conducted in Karoon 
Sugar Industry and Cultivation Company from July to 
November 2018. In this company, all employees were 
male (220 male workers). Sampling was done by taking 
the census and all staff expressed their oral consent to 
participate in the study voluntarily. Ethical approval for 
this study was obtained from the institutional research 
ethics committee of Saveh University of Medical Sciences 
(IR.SAVEHUMS.RWC.1398.014). The inclusion criterion 
of this study included males over 25 years old, five years 
of job experience, and the presence of any well-known 
mental illnesses in the participants. Based on these cri-
teria, five workers were excluded and of the remaining 
voluntary workers for participating in the study, 164 sub-
jects were selected based on inclusion criteria (participa-
tion rate was equal to 76%). At the first, a briefing session 
was held to familiarize workers with the objectives of the 
study and how to properly complete the questionnaires. 
In the next step, the subjects were asked to fill out the 
questionnaires including demographic and background 
questionnaire, cognitive failure questionnaire, accident 
proneness questionnaire, and Copenhagen psychosocial 
questionnaire, carefully. The questionnaires are described 
as follows.

Cognitive failures questionnaire (CFQ)
This questionnaire is based on Broadbent’s cognitive 
failure theory [21]. This questionnaire is to measur-
ing cognitive failures in four areas including memory, 
memory name, distractibility, social blunders. This 
questionnaire considers the various dimensions of cog-
nition, cognition properties, and the layers in which 
cognitive failures occur. CFQ consists of 25 questions 
that cover all four types of failures. In a study conducted 
by Allahyari et al., the validity, internal consistency, and 
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repeatability of this tool were determined. The results 
showed that the content validity index (CVI) and alpha 
Cronbach coefficient were 0.7 and 0.96, respectively 
[22]. The scoring is based on a Likert scale from zero 
(never) to four (very high) thus, the total score of CFQ 
can range from zero to 100. A higher score indicates 
cognitive failure.

Accident proneness questionnaire
This tool contains nine dimensions including personal-
ity traits, workplace harmful agents, safety culture, safety 
attitude, occupational stress, musculoskeletal disorders, 
organizational interest, degree of risk-taking, and indi-
vidual items. Each dimension has a loading factor and 
each question has a specific impression coefficient. To 
achieve the total score, the responses were multiplied by 
their impression coefficient. Then, the obtained scores 
for each dimension were added together and multiplied 
by the loading factor. The sum of all dimensions shows 
the total score of the accident proneness. The higher 
score indicates the greater individual accident proneness. 
The scores were categorized as scores lower than 82.5 as 
acceptable or low, 82.6–114.5 as moderate, 114.6–148.5 
as high, and higher than 148.5 as very high. This ques-
tionnaire was developed and validated by Karimi et  al. 
and is a reliable and valid instrument for screening acci-
dent-prone people in the industries. Its alpha Cronbach 
coefficient was 0.86 and the results of the confirmatory 
factor analysis demonstrated that the presented model 
was fitted with real data [23]. This questionnaire is a 
proper tool for measuring accident proneness and evalu-
ates the social, individual, organizational, and occupa-
tional items.

Copenhagen psychosocial questionnaire (COPSOQ)
Copenhagen psychosocial questionnaire (COPSOQ) 
is an instrument that is extensively used for the assess-
ment of psychological items at work. In the present study, 
a short version of this questionnaire was used that has 
been validated by Aminian et al. The construct validity of 
the Farsi COPSOQ was confirmed by the factor analysis. 
As well as, the range of alpha Cronbach was between 0.75 
and 0.89 [24]. This tool has 32 questions and 16 dimen-
sions including the meaning of work, quality of leader-
ship, influence at work, role clarity, justice and respect, 
rewards, trust, predictability, self-rated health, burnout, 
stress, social support from supervisors, work-family con-
flict, emotional demands, commitment to the workplace, 
and offensive behavior. To complete the questionnaire, 
the subjects answered each question using a five-point 
Likert scale from zero (always) to four (never).

Statistical analysis
At the first, data were categorized and described using 
descriptive statistical methods. One-way ANOVA and 
independent t-test were used to compare the mean values 
of dependent variables between different groups. Prin-
cipal component analysis (PCA) was also conducted to 
reduce the dimensionality of the data set. Moreover, the 
Pearson correlation test was used to determine the cor-
relation between the variables of cognitive failures and 
accident proneness with psychosocial items. Therefore, it 
is hypothesized that psychosocial factors can affect cog-
nitive failures through accident proneness as a mediator 
variable. Thus, the path analysis was applied to acknowl-
edge if psychosocial and individual items have direct and 
indirect effects on cognitive failures. The analysis was 
performed in SPSS and Amos software environments.

Results
The results showed that 56 (34.1%) and 108 (65.9%) sub-
jects of the participants were single and married, respec-
tively. Based on the type of employment, 24 (14.6%) 
subjects were domestic subcontractors, 105 (64.1%) sub-
jects had casual work contracts, and 35 (21.3%) remain-
ing subjects have full-time permanent contracts. The 
participants were working at three parts including steam 
furnace (32 (19.5%) subjects), mill (56 (34.1%) sub-
jects), and raw materials and sugar filtration (76 (46.4%)) 
and in three work shifts including morning (55 (33.5%) 
subjects), evening (52 (31.8%) subjects), and night (57 
(33.5%) subjects). Of the participants, 57 (34.8%) individ-
uals were with education degrees less than a diploma, 78 
(47.6%) individuals with diplomas, and 29 (17.6%) indi-
viduals with bachelor’s and higher degrees. As well as, 29 
(17.6%) people had a second job. The mean and standard 
deviation of the age and work experience of the partici-
pants were 39.15±6.89 and 13.34±6.22, respectively. The 
mean and standard deviation of the cognitive failure (CF) 
and accident proneness (AP) were equal to 66.43 ±16.96 
and 124.17±10.74. The mean, standard deviation, maxi-
mum Z score, and minimum Z score values of the quanti-
tative variables are presented in Table 1.

In Table  2, the mean of CF and AP among different 
groups of the understudied qualitative variables in dif-
ferent working departments are presented. This table 
shows the results of one-way ANOVA and independent 
t-test. Based on the results, the mean values of accident 
proneness and cognitive failure were significantly higher 
in people with the second job, married, with casual work 
contract and domestic subcontractor, with night shift 
work, and with low education level.  

The Kaiser–Meyer–Olkin measure of sampling ade-
quacy obtained for PCA was equal to 0.894. Therefore, 
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PCA may be useful with the data. Table  3 reports the 
results of the component matrix. Based on the results 
of PCA, the three principal components were identified, 
which had eigenvalues greater than 1 and explained more 
than 60% of the variation in the data. The first principal 
component increases with increasing supervisor’s social 
support, role clarity, justice and respect, commitment to 
the workplace, meaning of work, quality of leadership, 
and rewards. Additionally, this principal component 
decreases with increasing work-family conflict, stress, 
and burnout. The results showed that the second prin-
cipal component was positively associated with trust, 
predictability, and self-rated health. It was negatively 
associated with offensive behavior. Moreover, the third 
principal component was positively associated with emo-
tional demands and influence at work.

The results of the Pearson test, presented in Table  4, 
indicated that cognitive failure has significantly positive 
relationships with age, work experience, burnout, stress, 

work-family conflict, and influence at work. However, 
quality of leadership, social support from supervisors, 
rewards, justice and respect, meaning of work, role clar-
ity, offensive behavior, commitment to the workplace, 
and self-rated health had significantly negative relation-
ships with cognitive failure. As well, the accident prone-
ness showed significantly positive relationships with the 
variables of age, work experience, burnout, stress, work-
family conflict, and influence at work. However, the rela-
tionships of the accident proneness with the variables 
of the quality of leadership, supervisor’s social support, 
rewards, justice and respect, burnout, stress, and influ-
ence at work were significantly negative. Accident prone-
ness was significantly associated with age, experience, 
burnout, stress, work-family conflict, and influence at 
work. More detailed results are presented in Table 4. To 
determine the direct and indirect effect of psychosocial 
items on cognitive failure, the items were included in the 
path analysis model. In this analysis, the accident prone-
ness was considered as a mediator variable. The results of 
the path analysis are presented in Table 5; Fig. 1. Based 
on the results, the variables of rewards related to the first 
principal component, trust and predictability related to 
the second principal component, and influence at work 
and emotional demands related to the third principal 
component could not significantly affect the cognitive 
failure from both direct and indirect paths. Therefore, 
nine items of first factors and two items of second fac-
tors remained in the model. Given the aim of the study, 
the items were not grouped based on the results of PCA 
and the effect of each variable on the accident prone-
ness and cognitive failure were separately investigated in 
the final model. It should be noted that several models 
were drawn using AMOS software and the goodness-of-
fit indices related to the model with three components 
were not in the optimal ranges while entering all related 
variables to the model separately led to the confirmation 
of these indices. It may be due to that the collinearity 
between three components, which can make a negative 
effect on the accuracy of the model.

The results of this showed that not only some psycho-
social items have a significant direct effect on cognitive 
failures, but also, they could affect cognitive failures 
through the accident proneness, indirectly. However, 
the results showed that the variables of quality of leader-
ship, social support from supervisors, justice and respect, 
burnout, stress, work-family conflict, meaning of work, 
work clarify, self-rated health, and commitment to the 
workplace had significant direct effects on the cognitive 
failure. Social support from supervisors and work-family 
conflict with the standardized direct effect coefficients of 
– 0.187 and 0.188 were the most effective negative and 
positive items, respectively. Moreover, the variables of 

Table 1  Descriptive statistics of studied variables

Variables Mean Standard 
deviation

Z score

Minimum Maximum

Age 39.15 6.89 − 2.24 2.57

Work experience 13.34 6.22 − 1.98 2.25

Accident proneness 124.17 10.74 − 2.20 2.72

Cognitive failure

 Memory 21.45 5.68 − 2.44 2.11

 Memory name 5.50 1.83 − 3.14 1.87

 Distractibility 21.00 5.81 − 2.36 2.09

 Blunders 18.70 4.90 − 2.40 2.04

 Total 66.43 16.96 − 2.42 2.44

Psychosocial items

 Quality of leadership 3.29 1.89 − 1.90 2.28

 Supervisors social sup-
port

4.32 1.92 − 1.78 2.45

 Rewards 4.87 2.38 − 2.36 1.72

 Justice and respect 4.34 2.45 − 1.94 2.36

 Trust 3.26 1.72 − 2.18 2.41

 Predictability 3.35 1.88 − 1.95 2.70

 Burnout 3.58 2.13 − 2.44 1.99

 Stress 3.71 2.01 − 1.98 1.96

 Work-family conflict 3.53 2.33 − 2.15 2.36

 Meaning of work 1.17 0.98 − 1.75 2.97

 Influence at work 2.38 1.43 − 1.95 3.17

 Role clarity 2.70 2.19 − 1.89 2.77

 Offensive behavior 6.84 1.25 − 4.38 1.25

 Emotional demands 2.09 1.21 − 1.76 1.84

 Commitment to work-
place

0.83 0.73 − 1.81 3.60

 Self-rated health 1.88 1.24 − 2.39 2.19
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quality of leadership, justice and respect, stress, work-
family conflict, offensive behavior, and commitment to 
the workplace could indirectly affect cognitive failures 
through the accident proneness. The highest indirect 
effects belonged to justice and respect and work-family 
conflict with the coefficients of – 0.220 and 0.199, respec-
tively. In addition, the greatest total effects were also 
related to the variables of work-family conflict and justice 
and respect with the coefficients of 0.387 and – 0.381, 
respectively. Based on the results, elevated accident 
proneness, burnout, stress, and work-family conflict can 
trigger increased cognitive failure. In contrast, dimin-
ished quality of leadership, social support from supervi-
sors, justice and respect, meaning of work, role clarity, 
offensive behavior, commitment to the workplace, and 
self-rated health can lead to increased cognitive failure. 

Discussion
The two probable paths were considered as the direct 
effects of workplace psychosocial items on cognitive 
failures and their indirect effects on cognitive failures 
through the mediator variable of accident proneness. 
Therefore, it was hypothesized that all workplace psy-
chosocial items affect cognitive failures directly and indi-
rectly through accident proneness as a mediator variable. 
However, our results suggested that only some of the 
psychosocial items were effective on cognitive failures 
through the mentioned paths. Considering our findings, 
the significant items with a high coefficient effect were 
identified. In addition, the relation of background and 
demographic variables with cognitive failures and acci-
dent proneness has been investigated. However, more 
studies are needed to confirm these results and trends.

Based on our results, in terms of demographical char-
acteristics, the mean values of cognitive failure and acci-
dent proneness in the subjects with a second job were 
significantly higher than those without a second job. The 
people who have a second job undergo more responsi-
bility that in turn it may be associated with more fatigue 
and burnout. This fatigue possesses negative outcomes 
including impaired cognitive performance, changed 
coping styles, decreased productivity, and health prob-
lems such as depression and cardiovascular disease 
[25, 26]. On the other hand, having a second job and in 
turn, increased responsibility and roles can also trigger 
the work-family conflict. Moreover, married individuals 
compared to single persons probably have more family-
work conflict. Cognitive failure is affected by disturbing 
work–family, family, and work conflict. In addition, our 
results proposed that the workers with casual work con-
tracts and domestic subcontractors experienced higher 
cognitive failure and accident proneness compared to 
subjects who were employed permanently. It may be 

Table 3  Component matrix

Extraction Method: Principal Component Analysis

3 components extracted

Variable Component Eigen value 
of variables

1 2 3

Supervisor’s social support 0.870 – – 1.586

Work-family conflict − 0.829 – – 0.996

Role clarity 0.810 − 0.112 0.146 0.926

stress − 0.774 – – 0.831

Justice and respect 0.763 – – 0.690

Commitment to the 
workplace

0.756 – – 0.573

Meaning of work 0.725 – 0.243 0.523

Quality of leadership 0.680 0.102 – 0.489

Rewards 0.672 0.341 – 0.424

Burnout − 0.621 − 0.268 0.181 0.375

Trust – 0.706 – 0.350

Predictability 0.113 0.574 − 0.140 0.318

Offensive behavior 0.219 − 0.568 0.325 0.246

Self-rated health 0.283 0.380 – 0.235

Emotional demands – 0.173 0.834 0.160

Influence at work − 0.218 0.240 0.784 0.054

Table 4  The relationship of cognitive failure and accident 
proneness with quantitative variables

*Significant at error level of 0.05

**Significant at error level of 0.01

Variables Cognitive failure Accident 
proneness

r P value r P value

Age 0.198* 0.011 0.248** 0.001

Work experience 0.160* 0.041 0.192* 0.014

Psychosocial items

 Quality of leadership − 0.616** 0.001 − 0.584** 0.001

 Social support from supervi-
sors

− 0.853** 0.001 − 0.731** 0.001

 Rewards − 0.568** 0.001 − 0.471** 0.001

 Justice and respect − 0.759** 0.001 − 0.701** 0.001

 Trust 0.111 0.156 0.149 0.056

 Predictability − 0.063 0.424 − 0.017 0.831

 Burnout 0.541** 0.001 0.479** 0.001

 Stress 0.735** 0.001 0.664** 0.001

 Work-family conflict 0.823** 0.001 0.723** 0.001

 Meaning of work − 0.690** 0.001 − 0.624** 0.001

 Influence at work 0.199* 0.011 0.207** 0.008

 Role clarity − 0.776** 0.001 − 0.676** 0.001

 Offensive behavior − 0.246** 0.002 − 0.287** 0.001

 Emotional demands − 0.055 0.486 − 0.067 0.394

 Commitment to the work-
place

− 0.734** 0.001 − 0.670** 0.001

 Self-rated health − 0.180* 0.022 − 0.228** 0.003
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because those people who are in tension, feel fear for los-
ing the job, and do not have job security. Lieberman et al. 
concluded that stress and tension adversely affect cogni-
tive performance and mood [27]. As well as, the workers 

with casual work contracts and domestic subcontractors 
may be less committed to the organization and perform 
their responsibility with lower attention and in turn, 
more cognitive failure. Based on the obtained results, the 

Fig. 1  Path analysis of studied variables on cognitive failure
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mean values of cognitive failure and accident proneness 
were higher in the night workers. Ozdemir et  al. inves-
tigated the effect of shift work on cognitive functions. 
They showed that the scores of verbal memory, attention 
– concentration, immediate memory, and total learn-
ing were lower for the shift workers [28]. The results of a 
systematic review and meta-analysis show that the shift 
workers have a trend toward an increased risk of chronic 
sleep disturbances such as insomnia symptoms (risk ratio 
1.16, 95% Confidence interval 0.97–1.38) [29]. As well, 
the results of another systematic review on sleep in the 
offshore petroleum industry revealed that the shift work-
ers report more sleep problems [30]. Based on the theo-
retical model presented by Kecklund and Axelsson, shift 
work can disturb the sleep process through the circadian 
rhythm disruption and cause cognitive impairments such 
as variability in attention and lapses, poorer working and 
short-term memory, worse executive functioning, and 
poorer emotion regulation [31]. In addition, it can prob-
ably create risky behaviors and psychosocial stress [31]. 
The finding of these studies declares the statistical and 
important role of the shift work on cognitive failure and 
even high-risk behavior. In our study, the workers of the 
steam furnace department experienced lower cognitive 
failure and accident proneness compared to the workers 
of the other two departments. Perhaps, the environmen-
tal and job-specific characteristics in these departments 
can justify this result. Elmenhorst et  al. state that noise 

exposure can adversely affect cognitive performance [32]. 
In the present study, the education level had a significant 
protective effect on cognitive failure and accident prone-
ness. Schneeweis et al. observed that education possesses 
a protective effect on cognitive decline. They stated that 
a 1-year education would enhance the memory score 
approximately four decades later by 0.2 [33]. However, 
these results require more investigations in the next 
studies.

Considering the results of PCA, three principal com-
ponents were identified but most of the psychological 
factors were in the first component. Moreover, of drawn 
pre-models, the goodness-of-fit indices of the model 
with these three components were not favorable while 
the goodness-of-fit indices for the model involving all 
psychological factors separately were observed as accept-
able and reliable. Moreover, the accuracy of the model 
with three groups of variables, as the results of PCA, 
was questionable because of the collinearity between the 
three components. For this reason, the items were not 
classified based on the results of PCA and the effect of 
each variable on the accident proneness and cognitive 
failure were separately investigated (Fig. 1). The interpre-
tation of our results could go in the direction that, of the 
ten items, one item was related to the first principal com-
ponent (rewards). Moreover, two items of the four items 
related to the second principal component (trust and 
predictability), and all items related to the third principal 

Table 5  The direct, indirect and total effect of studied variables on cognitive failure

Independent variables Effects

Direct effect Indirect effect Total effect 
(direct+ 
indirect)

Accident proneness 0.131 – 0.131

Quality of leadership − 0.072 − 0.142 − 0.214

Social support from supervisors − 0.187 – − 0.187

Justice and respect − 0.161 − 0.220 − 0.381

Rewards – – –

Trust – – –

Predictability – – –

Burnout 0.060 – 0.060

Stress 0.138 0.161 0.299

Work-family conflict 0.188 0.199 0.387

Meaning of work − 0.082 – − 0.082

Influence at work – – –

Role clarity − 0.086 – − 0.086

Offensive behavior – − 0.137 − 0.137

Emotional demands – – –

Commitment to the workplace − 0.142 − 0.188 − 0.330

Self-rated health − 0.050 – − 0.050
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component (influence at work and emotional demands) 
have no significant impact on the cognitive failure from 
both direct and indirect paths while the results of Pear-
son correlation test showed that rewards and influence at 
work were significantly associated with cognitive failure. 
It may be argued that the simultaneous effect of all items 
is tested in the path analysis and the results indicated that 
these two variables alongside others do not affect cog-
nitive failure. Therefore, it seems that conducting path 
analysis based on the classifications of the variables into 
three components is not optimal.

Our results proposed that not all the workplace psy-
chosocial factors can affect cognitive failures directly and 
indirectly and only some of them were effective on cog-
nitive failure. Of the remaining variables, ten workplace 
psychosocial items had a direct effect on cognitive failure 
but only six of them possessed indirect effects. Hence, it 
is probable that these items mostly affect cognitive fail-
ure through the direct path rather than the indirect path. 
Considering our results, the variables of quality of leader-
ship, social support from supervisors, justice and respect, 
burnout, stress, work-family conflict, meaning of work, 
work clarity, self-rated health, and commitment to the 
workplace have significant direct effects on the cogni-
tive failure. In addition, accident proneness was one of 
the most effective items on cognitive failure. Previous 
studies have investigated the effect of cognitive failures 
on accident proneness. For example, Andrea et  al. con-
cluded that distressed individuals tend to commit more 
cognitive failure, in turn, more occupational accidents 
[13]. In the present study, an inverse relationship was 
also found between accident proneness and cognitive 
failure. Based on our findings, work-family conflict and 
social support from supervisors with the standardized 
direct effect coefficients of 0.188 and −  0.187 were the 
most effective negative and positive items, respectively. 
Based on the results of PCA analysis, social support from 
supervisors and work-family conflict with coefficients of 
0.870 and - 0.829 had the highest association with cogni-
tive failure. Nakata et  al. studied the effect of job stress 
and social support from supervisors on the prevalence of 
insomnia in a population of Japanese daytime workers. 
They declare that some of the psychological items such as 
interpersonal conflicts with employees, job satisfaction, 
and social support modestly increase the risk of insomnia 
[34]. The results of a study performed by Abu-Alrub also 
showed that the reduced social support in the workplaces 
decreased job performance and increased job stress [35]. 
Therefore, the item of social support from supervisors 
may affect cognitive performance through stress and 
insomnia. In the present study also, stress was an effec-
tive item on cognitive failure. Work-family conflict was 
another significant item as well. Lapierre et al. concluded 

that family interference with work can positively be asso-
ciated with workplace cognitive failure [36]. The results 
of a study performed by Arshadi et  al. indicated that 
work-family conflict can significantly affect the overall 
health, workplace cognitive failure, and marital satisfac-
tion and is an important issue in organizational behavior 
[37]. Hence, it is possible that the items of social support 
from supervisors and work-family conflict are substantial 
agents affecting cognitive failures. In addition, our results 
propose that variables of quality of leadership, justice and 
respect, stress, work-family conflict, offensive behavior, 
and commitment to the workplace can indirectly affect 
cognitive failures through accident proneness. In the pre-
sent study, the highest indirect effects belonged to justice 
and respect and work-family conflict with the coeffi-
cients of − 0.220 and 0.199, respectively. In addition, the 
greatest total effects were also related to the variables 
of work-family conflict, and justice and respect with the 
coefficients of 0.387 and – 0.381, respectively. Gyeke and 
Habatollahi concluded that the level of perceived justice 
in an organization, especially relational justice, might 
affect job satisfaction, safe behaviors, and accidents [30]. 
Based on the social exchange theory, workers with posi-
tive perceptions of fairness, by acting safely, probably 
express their commitment and interest to their organi-
zation [38]. Additionally, Bridger et  al., concluded that 
several psychosocial stressors, including work-family 
conflict, effort-reward imbalance, role conflict, and dis-
satisfaction with the physical work environment can be 
associated with the stress and lead to accidents in this 
way [39]. Hence, it seems that two items of justice and 
respect and work-family conflict are important agents. 
It is suggested that those and other identified items are 
considered and controlled in the workplace to reduce 
cognitive failure and increase performance. The manager 
can focus on these agents based on their effect coefficient 
and priority. However, more studies are needed to con-
firm these trends.

As one of the limitations in this study, all participants 
were male and the stated paths were not studied on the 
female workers. Therefore, it is recommended that the 
stated items and paths are also investigated in female 
employees in the next studies. Moreover, there was a 
likelihood of self-report bias due to the use of the ques-
tionnaire tools. Also, possibly electroencephalography 
examination was not conducted for the diagnosis of cog-
nitive failures in the present study. However, it was tried 
to decrease this bias through surveillance on question-
naire complementation and presentation of necessary 
explanations. The clinical and physiological tools can be 
applied in the next studies. Additionally, in our study, due 
to the limited sample participating in the study, the inter-
nal relationships of psychosocial items in the model were 
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not investigated. Hence, it is proposed that another study 
with a high number of samples is performed to evalu-
ate these relationships among variables. Moreover, the 
specific environmental and occupational conditions in 
the study sample have constrained the originality of the 
results. Therefore, further studies in larger samples and 
different working conditions are recommended to cover 
the limitations of our study.

Conclusion
In total, our results proposed that elevated burnout, 
stress, and work-family conflict and diminished quality 
of leadership, social support from supervisors, justice 
and respect, meaning of work, role clarity, commitment 
to the workplace, and self-rated health can directly trig-
ger increase cognitive failure. Moreover, considering 
our findings, increasing stress and work-family con-
flict and decreasing quality of leadership, justice and 
respect, offensive behavior, and commitment to the 
workplace could indirectly impress on cognitive failures 
through the accident proneness. Therefore, the finding 
of our study may be helpful to decrease the cognitive 
failures in the workplaces and consequently to increase 
the performance and decrease the accident in a popula-
tion with similar working conditions and demographic 
characteristics.

Abbreviations
CFQ: cognitive failures questionnaire; CVI: content validity index; COPSOQ: 
Copenhagen psychosocial questionnaire.

Acknowledgements
The authors appreciate the participants in thisstudy.

Authors’ contributions
MA designed the study and revised the manuscript. MF and MK collected the 
data and contributed to the manuscript. RF and AM were involved in the anal-
ysis and interpretation of the data. MGh revised the manuscript. SY involved in 
the interpretation of the data, and wrote the manuscript. All authors read and 
proved the final manuscript.

Funding
The funding body has played no role in the design of the study, collection and 
analysis of data, interpreting results or in writing the manuscript or in decision 
to submit the manuscript for publication. The content of this publication is 
only the responsibility of the authors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethical approval for this study was obtained from the institutional research 
ethics committee of Saveh University of Medical Sciences (IR.SAVEHUMS.
RWC.1398.014). All steps of the study were accordance with the ethical 
standards. All participants were asked to fill out the consent form developed 
by the ethics committee, and written informed consent was obtained from all 
of them.

Consent for publication
Not applicable.

Competing  interests
The authors declare that they have no conflict of interest.

Author details
1 Occupational Health Engineering, Social Determinants of Health Research 
Center, Saveh University of Medical Sciences, Saveh, Iran. 2 Department 
of Occupational Health Engineering, Shoushtar Faculty of Medical Sciences, 
Shoushtar, Iran. 3 Department of Occupational Health Engineering, School 
of Public Health, Shahid Sadoughi University of Medical Sciences, Yazd, Iran. 
4 Department of Occupational Health Engineering, School of Public Health, 
Hamedan University of Medical Sciences, Hamedan, Iran. 5 Department 
of Occupational Health Engineering, School of Public Health, Zabol University 
of Medical Sciences, Zabol, Iran. 6 Occupational Health Engineering, School 
of Health, Shahrekord University of Medical Sciences, Shahrekord, Iran. 7 Occu-
pational Health Engineering, Modeling in Health Research Center, Shahrekord 
University of Medical Sciences, Shahrekord, Iran. 

Received: 17 July 2020   Accepted: 4 October 2021

References
	1.	 Perkins AM, Corr PJ. Cognitive ability as a buffer to neuroticism: Churchill’s 

secret weapon? Pers Individ Dif. 2006;40(1):39–51.
	2.	 Wright DB, Osborne JE. Dissociation, cognitive failures, and working 

memory. Am J Psychol. 2005;118(1):103–14.
	3.	 Carriere JS, Cheyne JA, Smilek D. Everyday attention lapses and memory 

failures: the affective consequences of mindlessness. Conscious Cogn. 
2008;17(3):835–47.

	4.	 Wallace JC, Vodanovich SJ. Workplace safety performance: conscientious-
ness, cognitive failure, and their interaction. J Occup Health Psychol. 
2003;8(4):316.

	5.	 Arthur W, Barret GV, Alexander RA. Prediction of vehicular accident 
involvement: a meta-analysis. Hum Perform. 1991;4(2):89–105.

	6.	 Wallace JC, Chen G. Development and validation of a work-specific 
measure of cognitive failure: implications for occupational safety. J Occup 
Organ Psychol. 2005;78(4):615–32.

	7.	 Hassanzadeh-Rangi N, Asghar Farshad A, Khosravi Y, Zare G, Mirkazemi R. 
Occupational cognitive failure and its relationship with unsafe behaviors 
and accidents. Int J Occup Saf Ergon. 2014;20(2):265–71.

	8.	 Larson GE, Alderton DL, Neideffer M, Underhill E. Further evidence on 
dimensionality and correlates of the cognitive failures questionnaire. Br J 
Psychol. 1997;88(1):29–38.

	9.	 Hsu YS, Chen YP, Shaffer MA. Reducing work and home cognitive failures: 
the roles of workplace flextime use and perceived control. J Bus Psychol. 
2019;20:1–8.

	10.	 Carrigan N, Barkus E. A systematic review of cognitive failures in daily life: 
healthy populations. Neurosci Biobehav Rev. 2016;63:29–42.

	11.	 Lu ML, Nakata A, Park JB, Swanson NG. Workplace psychosocial 
factors associated with work-related injury absence: a study from a 
nationally representative sample of Korean workers. Int J Behav Med. 
2014;21(1):42–52.

	12.	 Stenfors CU, Hanson LM, Oxenstierna G, Theorell T, Nilsson L-G. Psycho-
social working conditions and cognitive complaints among Swedish 
employees. PLoS ONE. 2013;8(4):e60637.

	13.	 Day AJ, Brasher K, Bridger RS. Accident proneness revisited: the role of 
psychological stress and cognitive failure. Accid Anal Prev. 2012;49:532–5.

	14.	 Di Fabio A. Decisional procrastination correlates: personality traits, 
self-esteem or perception of cognitive failure? Int J Educ Vocat Guid. 
2006;6(2):109–22.

	15.	 Wallace JC, Vodanovich SJ, Restino BM. Predicting cognitive failures 
from boredom proneness and daytime sleepiness scores: an investiga-
tion within military and undergraduate samples. Personal Individ Differ. 
2003;34(4):635–44.

	16.	 Unsworth N, Brewer GA, Spillers GJ. Variation in cognitive failures: an 
individual differences investigation of everyday attention and memory 
failures. J Mem Lang. 2012;67(1):1–16.



Page 11 of 11Abbasi et al. BMC Psychol           (2021) 9:162 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	17.	 Visser E, Pijl YJ, Stolk RP, Neeleman J, Rosmalen JG. Accident prone-
ness, does it exist? A review and meta-analysis. Accid Anal Prev. 
2007;39(3):556–64.

	18.	 Singh H, Conroy DE. Systematic review of stress-related injury vulner-
ability in athletic and occupational contexts. Psychol Sport Exerc. 
2017;33:37–44.

	19.	 Elfering A, Grebner S, Ebener C. Workflow interruptions, cogni-
tive failure and near-accidents in health care. Psychol Health Med. 
2015;20(2):139–47.

	20.	 Könen T, Karbach J. Self-reported cognitive failures in everyday life: a 
closer look at their relation to personality and cognitive performance. 
Assess. 2020;27(5):982–95.

	21.	 Broadbent DE, Cooper PF, FitzGerald P, Parkes KR. The cognitive failures 
questionnaire (CFQ) and its correlates. Br J Clin Psychol. 1982;21(1):1–16.

	22.	 Allahyari T, Hassanzadeh RN, Khosravi Y, Zayeri F. Development and evalu-
ation of a new questionnaire for rating of cognitive failures at work. Int J 
Occup Hyg. 2011;3(1):6–11.

	23.	 Karimi A, Habibi E, Mahaki B, Nouri A, Aminaei F. Design and validation of 
a screening method to identify accident-proneness in industry. Occup 
Med Q J. 2017;9(1):69–83.

	24.	 Aminian M, Dianat I, Miri A, Asghari-Jafarabadi M. The Iranian version of 
the Copenhagen Psychosocial Questionnaire (COPSOQ) for assessment 
of psychological risk factors at work. Health Promot Perspect. 2017;7(1):7.

	25.	 Techera U, Hallowell M, Stambaugh N, Littlejohn R. Causes and conse-
quences of occupational fatigue: meta-analysis and systems model. J 
Occup Environ Med. 2016;58(10):961–73.

	26.	 Pourabdian S, Lotfi S, Yazdanirad S, Golshiri P, Hassanzadeh A. Evaluation 
of the effect of fatigue on the coping behavior of international truck driv-
ers. BMC Psychol. 2020 Dec;8(1):1–0.

	27.	 Lieberman HR, Tharion WJ, Shukitt-Hale B, Speckman KL, Tulley R. Effects 
of caffeine, sleep loss, and stress on cognitive performance and mood 
during US Navy SEAL training. Psychopharmacology. 2002;164(3):250–61.

	28.	 Kim HD, An YS, Kim DH, Jeong KS, Ahn YS. An overview of compensated 
work-related injuries among Korean firefighters from 2010 to 2015. Ann 
Occup Environ Med. 2018;30(1):57.

	29.	 Linton SJ, Kecklund G, Franklin KA, Leissner LC, Sivertsen B, Lindberg E, 
et al. The effect of the work environment on future sleep disturbances: a 
systematic review. Sleep Med Rev. 2015;23:10–9.

	30.	 Fossum IN, Bjorvatn B, Waage S, Pallesen S. Effects of shift and night work 
in the offshore petroleum industry: a systematic review. Indust Health. 
2013;51(5):530–44.

	31.	 Kecklund G, Axelsson J. Health consequences of shift work and insuf-
ficient sleep. BMJ. 2016;355:i5210.

	32.	 Elmenhorst E-M, Elmenhorst D, Wenzel J, Quehl J, Mueller U, Maass H, 
et al. Effects of nocturnal aircraft noise on cognitive performance in the 
following morning: dose–response relationships in laboratory and field. 
Arch Environ Occup Health. 2010;83(7):743–51.

	33.	 Schneeweis N, Skirbekk V, Winter-Ebmer R. Does education improve cog-
nitive performance four decades after school completion? Demography. 
2014;51(2):619–43.

	34.	 Nakata A, Haratani T, Takahashi M, Kawakami N, Arito H, Kobayashi F, et al. 
Job stress, social support, and prevalence of insomnia in a population of 
Japanese daytime workers. Soc Sci Med.2004;59(8):1719–30.

	35.	 AbuAlRub RF. Job stress, job performance, and social support among 
hospital nurses. J Nurs Sch. 2004;36(1):73–8.

	36.	 Lapierre LM, Hammer LB, Truxillo DM, Murphy LA. Family interference 
with work and workplace cognitive failure: the mitigating role of recovery 
experiences. J Vocat Behav. 2012;81(2):227–35.

	37.	 Arshadi N. The relationship of work-family conflict with overall health, 
workplace cognitive failure, and marital satisfaction: the moderating 
role of sleep quality and work-family conflict self-efficacy. Int J Behav Sci. 
2015;8(4):295–305.

	38.	 Ayim Gyekye S, Haybatollahi M. Relationship between organizational jus-
tice and organizational safety climate: do fairness perceptions influence 
employee safety behaviour? Int J Occup Saf Ergon. 2014;20(2):199–211.

	39.	 Bridger RS, Brasher K, Dew A, Kilminster S. Occupational stress and strain 
in the Royal Navy 2007. Occup Med. 2008;58(8):534–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The effects of psychological risk factors at work on cognitive failures through the accident proneness
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Cognitive failures questionnaire (CFQ)
	Accident proneness questionnaire
	Copenhagen psychosocial questionnaire (COPSOQ)
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


