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Abstract

Background: Risk-taking has an influential role in accident occurrence or prevention. Hence, having a valid tool to evaluate work-
ers for risk-taking is necessary. Risk-taking has been intensely studied in the field of psychology and neuroscience, leading to the
development of several questionnaires and software.
Objectives: In the present study, a new questionnaire was developed and validated based on the conceptual model to assess risk-
taking behavior in people working in operator control rooms in industrial settings.
Methods: Questions were selected from well-known psychological scales based on a conceptual model, followed by approving its
face validity and conducting exploratory factor analysis (EFA). Afterward, some models were computed with confirmatory factor
analysis (CFA) and Bayesian structural equation modeling (BSEM). The questionnaire was completed by 208 males who worked in
the control room of some industries in Markazi province, Iran, in 2021. Test-retest reliability was done by 42 participants at a three-
month interval.
Results: One factor and 12 items were suggested by EFA. The model was accepted based on the results of Operator Control Room
Risk-taking Questionnaire (ORTQ) goodness of fit CFA (χ2/df = 1.89, comparative fit index (CFI) = 0.90, root mean square error of
approximation (RMSEA) = 0.09, and P < 0.001). The correlation coefficient (P < 0.001) between risk-taking and impulsivity was
0.65. However, it was 0.69 between venturesomeness and risk-taking and 0.58 between impulsivity and venturesomeness. Cron-
bach’s alpha was 0.89 for ORTQ test-retest reliability. Operator Control Room Risk-taking Questionnaire was confirmed to have a
better leave-one-out cross-validation information criterion (LOOIC) based on BSEM rather than Bayesian confirmatory factor analy-
sis (BCFA).
Conclusions: Operator Control Room Risk-taking Questionnaire is a valid and reliable questionnaire that can be used as a screening
tool for risk-taking traits in workers before enrolment.
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1. Background

Decision-making and risk-taking are interrelated pro-
cesses. Humans constantly face challenging problems in
their daily life, which accompanies decisions with unpre-
dictable risks or uncertainty (1). Risk-taking is known as a
personality trait (2). Riskier people accept higher risks and
are less thoughtful about the risk and vice-versa (3). Risk-
taking is associated with mental development, genetic and
neurological factors, and personality traits (4). There is a
significant relationship between emotions (fear, anxiety,
emotional stress, etc.) and risky behaviors (5). Adventure,

in particular, is positively associated with increased risk-
taking (6). Risk perception and risk-taking concepts are
influenced by personality traits (excitement, impulsivity,
etc.) (2, 3).

Several theories have been proposed based on the psy-
chological analysis of risk, including "risk homeostasis the-
ory" (7), "interactive risk-taking model" (8), "expected util-
ity" (9), the main and revised versions of "behavioral deci-
sion theory" (10, 11), "theory of planned behavior" (12), and
"rational choice theory" (13). In addition, several question-
naires have been designed based on these theories.
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As stated by Lermer et al., risk-taking is related to sev-
eral personal characteristics in different areas rather than
being a uni-dimensional trait (14). They proposed a concep-
tual model based on previous studies, in which some per-
sonality traits and higher-order temperament dimensions
in six domains (social, recreation, investment, gambling,
health/safety, and ethics) of risk-taking were proposed (14).

Approximately 80% of accidents are caused by unsafe
acts like risky behavior or risk-taking (15, 16). Therefore, it is
of great importance to screen people who applied for high-
risk areas, like nuclear power plants, chemical industries,
etc., for risk-taking. Despite such criticality, there is mini-
mal research about these concepts in the literature.

Risk-taking assessment is done using questionnaires,
which check the psychological traits, or software, which
checks the risk-taking behavior.

Balloon analog risk task (BART) (17) and Iowa gam-
bling task (IGT) (1) are examples of risk-taking software.
Proposed by Lejuez et al. (17), BART evaluates laboratory-
based risk-taking behavior and correlates with scores on
sensation-seeking and impulsivity measures. Introduced
by Bechara et al. (18), IGT is a psychological decision-
making task used for measuring impulsivity and risk-
taking.

There are well-known questionnaires available in
several languages, including domain-specific risk-taking
(DOSPERT), offered by Weber et al., which evaluates risk-
taking in six areas (2, 19). The General Risk Propensity Scale
(GRiPS), proposed by Zhang et al. (4), is a uni-dimensional
questionnaire that shows general risk-taking propensity.
These questionnaires show risk-taking in general people,
which might not apply to specific workplaces with a high
level of risk. Another important aspect that should be con-
sidered when designing a risk-taking questionnaire is the
association between risk-taking and other psychological
traits, as Lermer et al. showed in a conceptual model (14).

In the occupational setting, three distinct job risk ques-
tionnaires have been presented so far. However, these ques-
tionnaires are limited to the specific job they were de-
signed for and could not be used in other settings. These
include the "Questionnaire for Construction Worker Risk-
taking (Q-CWRT)" (20), the "Manchester Driver Behavior
Questionnaire (DBQ)" (21), and "attitudes to risk-taking in
medical decision" (22).

Accordingly, we aimed to design a questionnaire appli-
cable to more settings based on Lermer et al.’s conceptual
model, which is the first one to the best of our knowledge.

2. Objectives

This survey aimed to design a specific questionnaire
based on the conceptual model to be used in potentially
high-risk industrial workplaces to assess the risk-taking
trait of control room operators.

3. Methods

3.1. Participants

A total of 208 male participants, working in control
rooms of several industries in Markazi province, Iran, in
2021, were enrolled using a convenience sampling method.
The control room operators were responsible for check-
ing the process or operation and stopping if any fault oc-
curred. There was a wide variety of control room operators
in terms of number, type of assessment approach, as well
as expertise. The study group’s mean age was 39.81 ± 10.78
(22 - 66) years, with a mean duration of experience of 15.09
± 11.24 (1 - 35) years. All were holders of bachelor’s degrees
or higher because it was a technical job requiring a high
level of education.

3.2. Ethical Considerations

An outline was provided at the beginning of the ques-
tionnaire to adhere to ethical standards, explaining that
workers’ information would be kept confidential. This
research was registered and granted by the Hamadan
University of Medical Sciences, and the study protocols
were approved by the Hamadan University of Medical Sci-
ences Research Ethics Committee with the ethics code: IR
UMSHA.REC.1399.112.

3.3. Questionnaire Designing Procedure

Figure 1B shows the steps taken in this survey. The ques-
tions were collected based on Lermer et al.’s conceptual
model (14), represented in Figure 1A. The questions were
gathered regarding traits of agreeableness, conscientious-
ness, self-control, impulsivity, sensation-seeking, neuroti-
cism, and anxiety, following the pattern of well-known psy-
chological scales (4, 19, 23-33).

Questions were selected according to the following cri-
teria:

- Two experts on safety and health made the selection
independently

- Work and job-linked questions were selected
- Repetition or duplication was avoided
After three separate analyses, the number of questions

decreased from 623 to 50. Then, questions were modified
to indirectly represent the individual’s characteristics.
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B. Flowchart for design questionnaire  
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Figure 1. A, proposed conceptual model; B, design questionnaire flowchart. Agr, agreeableness; Con, conscientiousness; Self, self-control; Imp, impulsive unsocialized sensa-
tion seeking; Worry, trait worry; Neur, neuroticism; Anx, trait anxiety.

The content validity of the selected questions was as-
sessed by 10 experts from multiple scientific areas (psy-
chology, human factors and ergonomics, health, and
safety). It should be noted that the selected specialists
had experience in at least two scientific fields (i.e., er-
gonomics and health, ergonomics and psychology). For
further understanding, 10 operators were randomly se-
lected and asked about the simplicity and fluency of the
questions. Questions were read to them, and their opin-
ions were asked. All individuals emphasized the simplic-
ity and fluidity of the questions. Ultimately, 20 questions
were extracted in the first version, as shown in Table 1. The
most suitable questions were chosen based on statistical
analysis (as bolded in Table 1). Also, GRiPS was used to vali-
date the accuracy of the questionnaire concerning trans-
lingual orientation (before starting this survey, the stan-
dard forward-backward translation for validation GRiPS
was executed, confirmed by the author of GRiPS). A code
was dedicated to each question in the first version of the
questionnaire (Table 1) to make it easily referred to.

3.4. Statistical Analysis

We used R (3.6.3) software and its packages for data
analysis, including lavaan (0.6 - 5), blavaan (0.4 - 3), lavaan-

Plot (0.6.2), psych (1.9.12.31), dplyr (1.0.7), and mice (3.8.0).

After face validity confirmation, the content validity ra-
tio (CVR) and content validity index (CVI) were calculated,
and then questions with > 80 were selected (34).

Missing data were imputed with the proportional odds
logistic regression method. Weak questions were omitted
using several methods, including average inter-item cor-
relation, average item-total correlation, Cronbach’s alpha,
split-half reliability (adjusted using the spearman-brown
prophecy formula), and composite reliability.

For exploratory factor analysis (EFA), the following
tests were conducted: Kaiser-Meyer-Olkin (KMO) and
Bartlett’s tests for sphericity (correlation matrix), and par-
allel analysis was used to determine the number of fac-
tors (eigenvalue method ("Kaiser’s rule")). The factor load-
ing ≥ 0.5 was the criterion for selecting questions (35). P-
value was supposed to be less than 0.05 (95% confidence)
for all tests. After EFA, confirmatory factor analysis (CFA),
Bayesian confirmatory factor analysis (BCFA), structural
equation model (SEM), and Bayesian structural equation
model (BSEM) were done. The data was randomly divided
into two parts. A hundred questionnaires were selected
for EFA, and 108 questionnaires were chosen for model-
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Table 1. The First Version of the Questionnaire

Code Questions Dimension

Q1 Other people tell me I am very cautious Impulsivity

Q2 I generally prefer novelty over familiarity. Need for complexity and novelty

Q3 I prefer to do whatever comes to mind rather than stick to a plan Conscientiousness

Q4 I try to do anything skillfully Conscientiousness

Q5 New things are pleasant even if they are scary a Impulsivity

Q6 I do something a little scared Venturesome

Q7 Taking risks is an important part of my life GRiPS (risk-taking)

Q8 I think about its safety at all Risk-taking

Q9 I like to dive off the highboard Thrill and adventure-seeking

Q10 I like to change my job very lot Impulsivity

Q11 I like to experience anything once Sensation-seeking

Q12 My friends would say that I am a risk-taker GRiPS (risk-taking)

Q13 Quick driving is enjoyable Impulsivity

Q14 Taking risks makes life more fun GRiPS (risk-taking)

Q15 A good job is that everything is transparent Moral Absolutism/Splitting

Q16 The work should be accomplished fast, even if the accuracy would decrease Impulsivity

Q17 Which do you prefer? A: Low-risk work and low salary. B: High-risk work and high salary Risk-taking

Q18 I enjoy taking risks in most aspects of my life GRiPS (risk-taking)

Q19 I avoid the conditions that are unclear what happens Risk-taking

Q20 I enjoy doing something that needs to be in the duties Impulsivity

Q21 I am a believer in taking chances GRiPS (risk-taking)

Q22 I am attracted, rather than scared, by risk GRiPS (risk-taking)

Q23 I like to do something that is relatively fixed and confident Risk-taking

Q24 I would take a risk even if it meant I might get hurt GRiPS (risk-taking)

Q25 I commonly make risky decisions GRiPS (risk-taking)

Q26 I am not afraid to do something new and exciting Venturesome

Q27 When it comes to physical danger, I get stressed Emotionality

Q28 An aspect of the venture is the pleasure Venturesome

a Bolded questions were selected after EFA as the final questions in ORTQ.

ing (CFA, BCFA, SEM, and BSEM). Fit indices used to exam-
ine the models were relative χ2 (χ2/df), incremental fit in-
dex (IFI), parsimony normed fit index (PNFI), comparative
fit index (CFI), root mean square error of approximation
(RMSEA), standardized root mean square residual (SRMR),
Bayesian information criterion (BIC), and leave-one-out
cross-validation information criterion (LOOIC). The crite-
ria for the accepted model were χ2/df < 3, IFI and CFI ≥

0.90, PNFI ≥ 0.50, RMSEA < 0.05, and SRMR < 0.08 (35, 36).
The RMSEA of 0.05 - 0.08 was regarded as a relatively good
fit, 0.08 - 0.1 as the margin, and less than 0.1 as a poor fit
(35, 36). The BIC and LOOIC were used to compare mod-

els where fewer values were desirable. Test-retest was done
with 42 operators (at a three-month interval). It needs at
least 50 participants (preferred n = 100) based on Hair et
al. (35).

4. Results

Regarding the P-value, as shown in Figure 2, the ques-
tions with no significant correlation were omitted from
the analysis (Q1, Q4, Q8, Q15, Q19, and Q27).

Table 2 shows each question’s mean, standard devia-
tion, and internal mean correlations. The total standard

4 Iran J Psychiatry Behav Sci. 2022; 16(4):e130992.
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Figure 2. The correlation coefficient between questions. The cross means a non-significant P-value. The correlation coefficient is shown in the lower part of the diagonal, and
the adjusted correlation coefficient is illustrated in the upper part.

Cronbach’s alpha was 0.85, and the total correlating scores
from even and odd items, adjusted using the Spearman-
Brown prophecy formula, was 0.84. Based on Table 2, ques-
tions in which both mean correlation and standardized
factor loadings were greater than 0.3 were selected (35).
Based on these criteria, 18 questions remained that were
used for the following investigations and analyses.

Kaiser-Meyer-Olkin factor adequacy was done, and the
results are shown in Table 2. Then, sampling adequacy was
calculated (MSA = 0.89). Bartlett test result for factor anal-
ysis was χ2 = 1428 (df = 153, P < 0.001) (31). Parallel analy-
sis was done to extract the number of factors, which was
suggested to be one (Figure 3A). The factor analysis result

and the related graph are shown in Table 2 (P < 0.001)
and Figure 3B, respectively. Correlation and amplitude for
each question were understood based on the direction and
length of any vector using a biplot of principal component
analysis (Figure 3C). Finally, 12 questions were selected as
Operator Control Room Risk-taking Questionnaire (ORTQ).
Table 3 shows CFA, BCFA, SEM, and BSEM results, based on
which ORTQ was shown to be a valid tool with a goodness
of fit to the model. Models were defined as shown in Fig-
ure 3D to F. The GRiPS CFA model was not meaningful (P =
0.08). To create a shorter version of the questionnaire, 10
best items were modeled (ORTQ10) (by omitting Q20 and
Q6), which was shown to pass the goodness of fit and be
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Table 2. Mean, Standard Deviation, Internal Mean Correlations, and Factor Analysis Results

Question Code Mean ± SD Mean Correlation Std.Alpha Std.FL KMO Factor Loading Uniqueness

Q1 3.23 ± 0.98 0.14 0.84 0.05

Q2 3.89 ± 0.88 0.37 0.83 0.36 0.84 0.41 0.83

Q3 3.12 ± 1.05 0.37 0.83 0.31 0.79 0.30 0.92

Q4 1.65 ± 0.73 0.03 0.84 -0.02

Q5 3.17 ± 1.04 0.64 0.82 0.58 0.81 0.56 0.68

Q6 3.17 ± 1.02 0.54 0.82 0.49 0.74 0.50 0.75

Q7 3.52 ± 0.89 0.61 0.82 0.64 0.82 0.67 0.55

Q8 3.3 ± 0.84 -0.1 0.84 -0.09

Q9 2.1 ± 1.07 0.52 0.83 0.4 0.73 0.42 0.82

Q10 1.98 ± 1.03 0.46 0.83 0.39 0.84 0.35 0.88

Q11 3.03 ± 1.09 0.5 0.83 0.44 0.68 0.35 0.88

Q12 3.01 ± 0.97 0.62 0.82 0.65 0.84 0.68 0.55

Q13 2.91 ± 1.18 0.61 0.82 0.57 0.90 0.62 0.61

Q14 3.07 ± 1.02 0.74 0.82 0.8 0.87 0.87 0.24

Q15 1.87 ± 0.84 -0.05 0.84 -0.13

Q16 2.11 ± 1.01 0.34 0.83 0.26

Q17 3.5 ± 1.67 0.41 0.83 0.3

Q18 3.15 ± 0.92 0.77 0.82 0.83 0.90 0.85 0.28

Q19 3.22 ± 1.13 -0.02 0.85 -0.07

Q20 2.3 ± 0.99 0.54 0.82 0.51 0.75 0.52 0.73

Q21 2.67 ± 1.02 0.3 0.83 0.26

Q22 2.86 ± 0.92 0.71 0.82 0.73 0.79 0.74 0.46

Q23 2.18 ± 0.95 0.23 0.84 0.16

Q24 2.13 ± 1.01 0.53 0.82 0.5 0.82 0.46 0.79

Q25 2.58 ± 1.02 0.71 0.82 0.77 0.79 0.80 0.37

Q26 3.34 ± 0.97 0.56 0.82 0.58 0.90 0.63 0.60

Q27 2.99 ± 1.04 0.11 0.84 0.02

Q28 2.81 ± 1.14 0.69 0.82 0.69 0.84 0.67 0.55

Abbreviations: Std.Alpha, standard alpha; Std.FL, standardized factor loadings; KMO, Kaiser-Meyer-Olkin factor adequacy.

valid for use.

The correlation coefficient was 0.65 (P < 0.001) be-
tween risk-taking and impulsivity, 0.69 between venture-
someness and risk-taking, and 0.58 between impulsiv-
ity and venturesomeness. The correlation coefficient be-
tween ORTQ and GRiPS was 0.93 (P < 0.001). Disinhibi-
tion vs. constraint, calculated by the sum of impulsivity,
sensation-seeking, and conscientiousness, was correlated
with GRiPS with a coefficient of 0.69 (P < 0.001). Traits re-
lated to risk-taking, calculated by the sum of impulsivity,
sensation-seeking, conscientiousness, need for complexity
and novelty, in addition to thrill and adventure-seeking,

were found to be correlated with GRiPS with a coefficient
of 0.76 (P < 0.001). Cronbach’s alpha was 0.89 and 0.87 for
ORTQ and ORTQ10, respectively, in test-retest reliability.

5. Discussion

To the best of our knowledge, no specific questionnaire
has been available to assess risk-taking traits in operating
room workers in industrial workplaces. The present study
aimed to develop a new questionnaire applicable to high-
risk locations like control rooms, which was based on Ler-
mer et al.’s conceptual model and was amended with other
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Figure 3. A, parallel analysis scree plot; B, factor analysis output model; C, principal component analysis (PCA) biplot output model; D, ORTQ SEM diagram output model; E,
ORTQ 10 items CFA diagram output model; F, ORTQ 13 items FCA diagram output model.

Table 3. SEM, BSEM, CFA, and BCFA Goodness of Fit Results

Model Items χ2/df CFI PNFI IFI RMSEA (95%CI, P-Value) SRMR BIC LOOIC

SEM & BSEM ORTQ Q14, Q18, Q25, Q22, Q12, Q28, Q7, Q26, Q13, Q5, Q20, Q6 1.89 0.93 0.65 0.93 0.08 (0.05 - 0.11, 0.043) 0.06 3269 3170

CFA ORTQ Q14, Q18, Q25, Q22, Q12, Q28, Q7, Q26, Q13, Q5, Q20, Q6 1.94 0.90 0.67 0.90 0.09 (0.07 - 0.12, 0.007) 0.07 3271 3181

CFA ORTQ10 Q14, Q18, Q25, Q22, Q12, Q28, Q7, Q26, Q13, Q5 1.98 0.91 0.66 0.92 0.09 (0.06 - 0.13, 0.009) 0.06 2769 2695

psychological traits. The questionnaire was validated as
the "ORTQ". The final version of the questionnaire showed
that safety-associated risk-taking tends to be more related
to impulsivity, venturesome, and GRiPS. Nonetheless, all

other traits, including conscientiousness (Q3, Q4), emo-
tionality (Q27), and need for complexity and novelty (Q2),
were poorly related or completely unrelated (no signifi-
cant P-value) to other questions, especially with GRiPS and
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impulsivity. This finding was in line with the following
studies. Verdejo-Garcia et al. reviewed the association of
impulsivity with personality in addition to neurocognitive
investigations in high-risk people (with substance abuse
disorder). They showed that genetic factors and brain
structure damages play a role in this regard (37). Swann
concluded that impulsivity is needed for fast responses
based on incomplete information processing (14). Moeller
et al. showed that impulsivity involves risks but suggested
that impulsive risk-taking may be distinct from sensation-
seeking risks (38). Lejuez et al. carried out a laboratory-
based study of behavioral measures by BART and evalu-
ated the associations between BART and self-report mea-
sures of risk-related constructs, as well as self-reported
real-world behaviors (17). They found that scores on mea-
sures of sensation-seeking, impulsivity, and deficiencies in
behavioral constraint were associated with BART (17). Ble-
ichrodt et al. found that two psychological traits, ven-
turesomeness and impulsivity, were associated with risk-
taking (39). Eysenck et al. (40, 41), Corulla (42, 43), Lijffijt et
al. (44), and Caci et al. (45) found that impulsivity and ven-
turesomeness correlated with each other. There are triv-
ial differences between impulsiveness and venturesome-
ness, which are common structures in some cultures (44).
The coefficient of correlation in all the above studies was
considerably lower than in our survey, which might be at-
tributed to the selection method of the questions in the
current study based on psychological traits, which is due
to the impact of risk-taking on job.

Both ORTQ and ORTQ10 have been shown to be valid
with the goodness of fit to the model. The ORTQ (the 12-
item model) was confirmed to have a better LOOIC based
on BSEM than BCFA. Although ORTQ10 is shorter, valid, and
reliable, we recommend ORTQ as a better option because
it includes more questions related to impulsivity and ven-
turesomeness (three vs. two questions for each aspect),
which makes it more beneficial in evaluating these charac-
ters. The GRiPS FCA result was insignificant, which means
that ORTQ is better than GRiPS. Moreover, GRiPS reliability
was shown by Zhang et al. (4) to be 0.80, while ORTQ reli-
ability in the present study was 0.89. This emphasizes the
superiority of ORTQ over GRiPS.

Zhang et al. (4) showed that GRiPS could be correlated
with DOSPERT and big five. Because six items of GRiPS
were included in ORTQ and there was a high correlation
between them, it can be concluded that ORTQ is correlated
with the above-mentioned well-known questionnaires.

Notably, this study aimed to assess risk management
in industrial processes that might be naturally danger-
ous. Therefore, because mental, psychological, and genetic
characteristics are important in risk-taking, it is necessary

to check whether the person has acceptable risk-taking
personality traits before enrolment; ORTQ is valid and re-
liable that can be used to reach this goal.

Like many other surveys, this study had some limita-
tions. First, the study group was selected from the male
operators working in the control room; therefore, the data
may suffer from gender bias limitations. Second, some in-
dustries selected operators based on psychological tests.
In fact, we studied a specific group who might have been
screened before employment, which could create a selec-
tion bias. Moreover, the study group had at least a bach-
elor’s degree and might have passed some psychological
tests before being admitted to the industry, which might
also lead to selection bias. In addition, according to the un-
availability of a golden standard for risk-taking, it was im-
possible to assess this survey’s sensitivity, specificity, and
cut-off point. Finally, the time of performing this study co-
incided with COVID-19, which might have affected our re-
sults.

Suggestions for future research: Future studies may
evaluate the relationship between ORTQ and EEG or GSR
to investigate the influence of brain activity and psychoso-
matics on the results of this questionnaire. The results of
ORTQ are proposed to be compared with other well-known
questionnaires like big five. The validation of ORTQ to ap-
ply to industrial workers other than control room opera-
tors is highly suggested.

5.1. Conclusions

Operator Control Room Risk-taking Questionnaire is a
valid and specific questionnaire with 12 questions that can
be used to select risk-taking control room operators and
conduct research studies. It is akin to GRiPS and comple-
ments it.

Footnotes

Authors’ Contribution: Mohammad Reza Tavakkol:
Gathering data, writing the proposal, writing the
manuscript, and analyzing data; Omid Kalatpour: Safety
adviser; Mohammad Babamiri: Psychology adviser; Rashid
Heidarimoghadam: Physiology adviser; Iraj Moham-
madfam: Safety adviser; Maryam Farhadian: Statistical
adviser.

Conflict of Interests: It was not declared by the authors.

Ethical Approval: This research was registered and
granted by the Hamadan University of Medical Sciences,
and the study protocols were approved by the Hamadan
University of Medical Sciences Research Ethics Commit-
tee with the ethics code: IR.UMSHA.REC.1399.112. Link:
ethics.research.ac.ir/IR.UMSHA.REC.1399.112.

8 Iran J Psychiatry Behav Sci. 2022; 16(4):e130992.



Kalatpour O et al.

Funding/Support: This research was registered and
granted by Hamadan University of Medical Sciences with
the ethics code: IR.UMSHA.REC.1399.112.

References

1. Bianchin M, Angrilli A. Decision Preceding Negativity in the Iowa
Gambling Task: an ERP study. Brain Cogn. 2011;75(3):273–80. [PubMed
ID: 21306813]. https://doi.org/10.1016/j.bandc.2011.01.005.

2. Weber EU, Blais AR, Betz NE. A domain-specific risk-attitude scale:
measuring risk perceptions and risk behaviors. J Behav Decis Mak.
2002;15(4):263–90. https://doi.org/10.1002/bdm.414.

3. Ba Y, Zhang W, Peng Q, Salvendy G, Crundall D. Risk-taking on the road
and in the mind: behavioural and neural patterns of decision making
between risky and safe drivers. Ergonomics. 2016;59(1):27–38. [PubMed
ID: 26230746]. https://doi.org/10.1080/00140139.2015.1056236.

4. Zhang DC, Highhouse S, Nye CD. Development and validation
of the General Risk Propensity Scale (GRiPS). J Behav Decis Mak.
2019;32(2):152–67. https://doi.org/10.1002/bdm.2102.

5. Choi B, Jebelli H, Lee S. Feasibility analysis of electroder-
mal activity (EDA) acquired from wearable sensors to assess
construction workers’ perceived risk. Saf Sci. 2019;115:110–20.
https://doi.org/10.1016/j.ssci.2019.01.022.

6. Kiat JE, Cheadle JE. Tick-tock goes the croc: a high-density EEG
study of risk-reactivity and binge-drinking. Soc Cogn Affect Neu-
rosci. 2018;13(6):656–63. [PubMed ID: 29860360]. [PubMed Central ID:
PMC6022684]. https://doi.org/10.1093/scan/nsy038.

7. Wilde GJ. The Theory of Risk Homeostasis: Implications for Safety
and Health. Risk Anal. 1982;2(4):209–25. https://doi.org/10.1111/j.1539-
6924.1982.tb01384.x.

8. Sitkin SB, Weingart LR. Determinants of Risky Decision-Making Behav-
ior: A Test of the Mediating Role of Risk Perceptions and Propensity.
Acad Manage J. 1995;38(6):1573–92. https://doi.org/10.2307/256844.

9. Kahneman D, Tversky A. Prospect Theory: An Analysis of Decision Un-
der Risk. In: MacLean LC, Ziemba WT, editors. Handbook of the Funda-
mentals of Financial Decision Making: Part I. World Scientific Handbook in
Financial Economics Series. Vol. 4. Singapore: World Scientific; 2013. p.
99–127. https://doi.org/10.1142/9789814417358_0006.

10. Redlawsk DP, Lau RR. Behavioral Decision-Making. In: Huddy
L, Sears DO, Levy JS, editors. The Oxford Handbook of Polit-
ical Psychology. Oxford: Oxford Academic; 2013. p. 130–64.
https://doi.org/10.1093/oxfordhb/9780199760107.013.0005.

11. Wilde GJ. Risk homeostasis theory: an overview. Inj Prev. 1998;4(2):89–
91. [PubMed ID: 9666358]. [PubMed Central ID: PMC1730348].
https://doi.org/10.1136/ip.4.2.89.

12. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Pro-
cess. 1991;50(2):179–211. https://doi.org/10.1016/0749-5978(91)90020-t.

13. Ajzen I, Fishbein M. Attitude-behavior relations: A theoretical analy-
sis and review of empirical research. Psychol Bull. 1977;84(5):888–918.
https://doi.org/10.1037/0033-2909.84.5.888.

14. Lermer E, Streicher B, Raue M. Measuring Subjective Risk Estimates.
In: Raue M, Lermer E, Streicher B, editors. Psychological Perspec-
tives on Risk and Risk Analysis. Cham: Springer; 2018. p. 313–27.
https://doi.org/10.1007/978-3-319-92478-6_14.

15. Fleming M, Lardner R. Strategies to promote safe behaviour as part of a
health and safety management system. Norwich: HSE Books; 2002.

16. Wagenaar WA. Risk taking and accident causation. In: Yates JF, editor.
Risk-taking behavior. Hoboken, NJ: John Wiley & Sons; 1992. p. 257–81.

17. Lejuez CW, Read JP, Kahler CW, Richards JB, Ramsey SE, Stuart GL, et
al. Evaluation of a behavioral measure of risk taking: the Balloon Ana-
logue Risk Task (BART). J Exp Psychol Appl. 2002;8(2):75–84. [PubMed ID:
12075692]. https://doi.org/10.1037//1076-898x.8.2.75.

18. Bechara A, Damasio AR, Damasio H, Anderson SW. Insensitiv-
ity to future consequences following damage to human pre-
frontal cortex. Cognition. 1994;50(1-3):7–15. [PubMed ID: 8039375].
https://doi.org/10.1016/0010-0277(94)90018-3.

19. Blais AR, Weber EU. A Domain-Specific Risk-Taking (DOSPERT) scale for
adult populations. Judgm Decis Mak. 2006;1(1):33–47.

20. Low BK, Chan AH. D6-4 Questionnaire for Construction Worker Risk
Taking (Q-CWRT) in Hong Kong. Jpn J Ergon. 2017;53(Suppl 2):S584–7.
https://doi.org/10.5100/jje.53.S584.

21. Lajunen T, Parker D, Summala H. The Manchester Driver Behaviour
Questionnaire: a cross-cultural study. Accid Anal Prev. 2004;36(2):231–
8. [PubMed ID: 14642877]. https://doi.org/10.1016/s0001-
4575(02)00152-5.

22. Grol R, Whitfield M, De Maeseneer J, Mokkink H. Attitudes to risk tak-
ing in medical decision making among British, Dutch and Belgian
general practitioners. Br J Gen Pract. 1990;40(333):134–6. [PubMed ID:
2115347]. [PubMed Central ID: PMC1371238].

23. Cattell HE, Mead AD. The Sixteen Personality Factor Questionnaire
(16PF). In: Boyle GJ, Matthews G, Saklofske DH, editors. The SAGE Hand-
book of Personality Theory and Assessment: Volume 2 - Personality Mea-
surement and Testing. London: SAGE Publications Ltd; 2008. p. 135–59.
https://doi.org/10.4135/9781849200479.n7.

24. Dickman SJ. Functional and dysfunctional impulsivity: personality
and cognitive correlates. J Pers Soc Psychol. 1990;58(1):95–102. [PubMed
ID: 2308076]. https://doi.org/10.1037//0022-3514.58.1.95.

25. Eysenck SB, Eysenck HJ. Impulsiveness and venturesomeness:
their position in a dimensional system of personality descrip-
tion. Psychol Rep. 1978;43(3 Pt 2):1247–55. [PubMed ID: 746091].
https://doi.org/10.2466/pr0.1978.43.3f.1247.

26. Lee K, Ashton MC. The HEXACO Personality Inventory-Revised. 2009.
Available from: https://hexaco.org/.

27. Whiteside SP, Lynam DR. The Five Factor Model and impulsivity:
using a structural model of personality to understand impulsiv-
ity. Pers Individ Differ. 2001;30(4):669–89. https://doi.org/10.1016/s0191-
8869(00)00064-7.

28. Jackson DN. Jackson personality inventory-revised. 1994. Available from:
https://www.sigmaassessmentsystems.com/assessments/jackson-
personality-inventory-revised/.

29. Lauriola M, Foschi R, Mosca O, Weller J. Attitude Toward Am-
biguity: Empirically Robust Factors in Self-Report Personal-
ity Scales. Assessment. 2016;23(3):353–73. [PubMed ID: 25818603].
https://doi.org/10.1177/1073191115577188.

30. Costa PT, McCrae RR. Neo personality inventory-revised (NEO PI-R).
Odessa, FL: Psychological Assessment Resources; 1992.

31. Patton JH, Stanford MS, Barratt ES. Factor structure of the Barratt
impulsiveness scale. J Clin Psychol. 1995;51(6):768–74. [PubMed ID:
8778124]. https://doi.org/10.1002/1097-4679(199511)51:6<768::aid-
jclp2270510607>3.0.co;2-1.

32. Tangney JP, Baumeister RF, Boone AL. High self-control predicts
good adjustment, less pathology, better grades, and interper-
sonal success. J Pers. 2004;72(2):271–324. [PubMed ID: 15016066].
https://doi.org/10.1111/j.0022-3506.2004.00263.x.

33. Zuckerman M, Eysenck S, Eysenck HJ. Sensation seeking in Eng-
land and America: cross-cultural, age, and sex comparisons.
J Consult Clin Psychol. 1978;46(1):139–49. [PubMed ID: 627648].
https://doi.org/10.1037//0022-006x.46.1.139.

34. Lawshe CH. A Quantitative Approach to Content Validity. Pers Psychol.
1975;28(4):563–75. https://doi.org/10.1111/j.1744-6570.1975.tb01393.x.

35. Hair JF, Babin BJ, Anderson RE, Black WC. Multivariate Data Analysis.
Boston, MA: Cengage Learning; 2018.

36. Kline T. Psychological Testing: A Practical Approach to Design and
Evaluation. Thousand Oaks, CA: SAGE Publications, Inc; 2005.
https://doi.org/10.4135/9781483385693.

37. Verdejo-Garcia A, Lawrence AJ, Clark L. Impulsivity as a vulnerabil-
ity marker for substance-use disorders: review of findings from

Iran J Psychiatry Behav Sci. 2022; 16(4):e130992. 9

http://www.ncbi.nlm.nih.gov/pubmed/21306813
https://doi.org/10.1016/j.bandc.2011.01.005
https://doi.org/10.1002/bdm.414
http://www.ncbi.nlm.nih.gov/pubmed/26230746
https://doi.org/10.1080/00140139.2015.1056236
https://doi.org/10.1002/bdm.2102
https://doi.org/10.1016/j.ssci.2019.01.022
http://www.ncbi.nlm.nih.gov/pubmed/29860360
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6022684
https://doi.org/10.1093/scan/nsy038
https://doi.org/10.1111/j.1539-6924.1982.tb01384.x
https://doi.org/10.1111/j.1539-6924.1982.tb01384.x
https://doi.org/10.2307/256844
https://doi.org/10.1142/9789814417358_0006
https://doi.org/10.1093/oxfordhb/9780199760107.013.0005
http://www.ncbi.nlm.nih.gov/pubmed/9666358
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1730348
https://doi.org/10.1136/ip.4.2.89
https://doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.1037/0033-2909.84.5.888
https://doi.org/10.1007/978-3-319-92478-6_14
http://www.ncbi.nlm.nih.gov/pubmed/12075692
https://doi.org/10.1037//1076-898x.8.2.75
http://www.ncbi.nlm.nih.gov/pubmed/8039375
https://doi.org/10.1016/0010-0277(94)90018-3
https://doi.org/10.5100/jje.53.S584
http://www.ncbi.nlm.nih.gov/pubmed/14642877
https://doi.org/10.1016/s0001-4575(02)00152-5
https://doi.org/10.1016/s0001-4575(02)00152-5
http://www.ncbi.nlm.nih.gov/pubmed/2115347
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1371238
https://doi.org/10.4135/9781849200479.n7
http://www.ncbi.nlm.nih.gov/pubmed/2308076
https://doi.org/10.1037//0022-3514.58.1.95
http://www.ncbi.nlm.nih.gov/pubmed/746091
https://doi.org/10.2466/pr0.1978.43.3f.1247
https://hexaco.org/
https://doi.org/10.1016/s0191-8869(00)00064-7
https://doi.org/10.1016/s0191-8869(00)00064-7
https://www.sigmaassessmentsystems.com/assessments/jackson-personality-inventory-revised/
https://www.sigmaassessmentsystems.com/assessments/jackson-personality-inventory-revised/
http://www.ncbi.nlm.nih.gov/pubmed/25818603
https://doi.org/10.1177/1073191115577188
http://www.ncbi.nlm.nih.gov/pubmed/8778124
https://doi.org/10.1002/1097-4679(199511)51:6<768::aid-jclp2270510607>3.0.co;2-1
https://doi.org/10.1002/1097-4679(199511)51:6<768::aid-jclp2270510607>3.0.co;2-1
http://www.ncbi.nlm.nih.gov/pubmed/15016066
https://doi.org/10.1111/j.0022-3506.2004.00263.x
http://www.ncbi.nlm.nih.gov/pubmed/627648
https://doi.org/10.1037//0022-006x.46.1.139
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.4135/9781483385693


Kalatpour O et al.

high-risk research, problem gamblers and genetic association stud-
ies. Neurosci Biobehav Rev. 2008;32(4):777–810. [PubMed ID: 18295884].
https://doi.org/10.1016/j.neubiorev.2007.11.003.

38. Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psy-
chiatric aspects of impulsivity. Am J Psychiatry. 2001;158(11):1783–93.
[PubMed ID: 11691682]. https://doi.org/10.1176/appi.ajp.158.11.1783.

39. Bleichrodt H, L’Haridon O, Van Ass D. The risk attitudes of pro-
fessional athletes: Optimism and success are related. Decision.
2018;5(2):95–118. https://doi.org/10.1037/dec0000067.

40. Eysenck SB, Pearson PR, Easting G, Allsopp JF. Age norms for impul-
siveness, venturesomeness and empathy in adults. Pers Individ Differ.
1985;6(5):613–9. https://doi.org/10.1016/0191-8869(85)90011-x.

41. Eysenck SB, Daum I, Schugens MM, Diehl JM. A cross-cultural study
of impulsiveness, venturesomeness and empathy: Germany and
England. Zeitschrift für Differentielle und Diagnostische Psychologie.
1990;11(4):209–13.

42. Corulla WJ. A psychometric investigation of the eysenck per-
sonality questionnaire (revised) and its relationship to the I.7
impulsiveness questionnaire. Pers Individ Differ. 1987;8(5):651–8.
https://doi.org/10.1016/0191-8869(87)90062-6.

43. Corulla WJ. A further psychometric investigation of the sensation
seeking scale form-v and its relationship to the EPQ-R and the
I.7 impulsiveness questionnaire. Pers Individ Differ. 1988;9(2):277–87.
https://doi.org/10.1016/0191-8869(88)90089-x.

44. Lijffijt M, Caci H, Kenemans J. Validation of the Dutch transla-
tion of the I7 questionnaire. Pers Individ Differ. 2005;38(5):1123–33.
https://doi.org/10.1016/j.paid.2004.07.010.

45. Caci H, Nadalet L, Bayle FJ, Robert P, Boyer P. Cross-cultural study
of the Impulsiveness-Venturesomeness-Empathy Questionnaire
(IVE-7). Compr Psychiatry. 2003;44(5):381–7. [PubMed ID: 14505298].
https://doi.org/10.1016/S0010-440X(03)00105-6.

10 Iran J Psychiatry Behav Sci. 2022; 16(4):e130992.

http://www.ncbi.nlm.nih.gov/pubmed/18295884
https://doi.org/10.1016/j.neubiorev.2007.11.003
http://www.ncbi.nlm.nih.gov/pubmed/11691682
https://doi.org/10.1176/appi.ajp.158.11.1783
https://doi.org/10.1037/dec0000067
https://doi.org/10.1016/0191-8869(85)90011-x
https://doi.org/10.1016/0191-8869(87)90062-6
https://doi.org/10.1016/0191-8869(88)90089-x
https://doi.org/10.1016/j.paid.2004.07.010
http://www.ncbi.nlm.nih.gov/pubmed/14505298
https://doi.org/10.1016/S0010-440X(03)00105-6

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Participants
	3.2. Ethical Considerations
	3.3. Questionnaire Designing Procedure
	Figure 1
	Table 1

	3.4. Statistical Analysis

	4. Results
	Figure 2
	Table 2
	Figure 3
	Table 3

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

