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Abstract

Objectives: Risk-taking is a personality trait which plays a part in the occurrence of
work-related accidents. For this reason, people who are highly risk-taking whose
decision might cause accident should not be employed in critical situations. The
purpose of this survey was to design and verify the validity of the risk tolerance
questionnaire, suitable for control room operators, through examining the event related
potential (ERP).

Methods: At first, the questions were selected from reliable scientific resources based
on the conceptual model. The questions of the initial questionnaire were selected based
on face validity, and then the questionnaire was filled out by 178 control room
operators. At the next step, the best questions of the questionnaire were extracted using
exploratory factor analysis (EFA). In terms of reliability, 42 individuals of the study
group refilled in the questionnaire again after three months as a test-retest. The ERPs
were assessed using electroencephalography along with Balloon Analogue Risk Task
(BART). The correlation coefficient calculated between the ERPs, and risky behaviors,
and questionnaire scores.

Results: One factor and 13 questions were identified as the best questions regarding
EFA. Cronbach’s alpha was 0.91. The Spearman correlation coefficient was calculated
between the questionnaire score and risk-taking behavior as well as between the
questionnaire score and P300, which was 0.38 (P = 0.01, n = 0.70) and 0.63 (P = 0.01,
n? = 0.99), respectively.

Conclusion: The Operator control Room Risk-Taking (ORTQ) questionnaire consists
of 13 questions which can be used as an appropriate tool to assess the risk-taking trait in
control room operators and also for research purposes. This questionnaire has got three
personality dimensions including risk-taking nature, impulsivity and venturesomeness.
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Extended Abstract
Background and Obijective

Risk control is an important issue since, about 1.9
million workers die annually from industrial accidents.
Approximately 80% of accidents are caused by unsafe
human behavior and risk-taking behavior, as risk-takers
take bigger risks. Risk taking is a personality trait
based on intellectual development, genetic and
neurological factors. High-risk behaviors are the result
of biological differences or childhood experiences.
Lermer et al. presented a conceptual risk-taking model
by reviewing a large number of risk-taking articles.
Questionnaire and software are two available risk-
taking tools. General Risk Propensity Scale (GRiPS) is
an example of a general risk questionnaire. Balloon
Analogue Risk Task (BART) is an example of risk-
taking software. During risk play, the physiological
effects of risk on the body can be investigated by
Event-Related-Potential and there is a significant
relationship between risk taking and brain events.
Studies have shown that brain activity of risk-takers is
different and impulsivity is effective in risk taking.
Risk processing, such as decision making and
prediction, have similar activity in the brain. Current
questionnaires are mostly public or in a particular field,
which are not applicable to occupations where risky
decisions are important. Also, other personality traits
based on the conceptual model do not take into account
Lermer. The aim of this study was to create a
questionnaire for control room operators and validate
them through brain events.

Materials and Methods

Contributors: ~ The initial version of the
questionnaire was completed by 178 men with an
average age of 39.73 + 10.60. (22-60, median = 28)
and the mean work experience of 14.97 + 11.33 (1-35,
median = 12). The test-test was performed by 42
patients after 3 months. In the ERP study, 39 healthy
men with an average age of 36.13 + 7.39 (22-48,
median = 36.5) and the average duration of experience
were 11.5 £ 7.2 (1-23, median = 10.5). Inclusion
criteria were having at least one year of work
experience in the control room. Exclusion criteria were
brain disease, mental illness, hormonal problems,
alcoholism or drugs based on medical history.

The procedure for making questionnaire: Using
Lermer conceptual model and colleagues, questions
related to agreeableness, conscientiousness, self-
control, impulsivity and sensation seeking were
collected from valid references. The questions were
reduced from 623 to 50 questions with criteria,
relationship with job and not repetitive by two health
and safety experts independently. Content validity by
experts and transparency and simplicity by operators
reduced the questions to 20. The GRIiPS questionnaire
was added to the questions by translating the standard
forward-backward and after the developer's approval to
link the questions with risk taking. After exploratory
factor analysis (EFA), the Control Room Operators
Risk Questionnaire (ORTQ) was constructed.

Balloon Analogue Risk Task: After inflating the

balloon in BART, either the balloon explodes,
indicating punishment and the total score of the balloon
is lost, or the size of which is increased then the user
get scores. Behavioral risk-taking is the number of
pumps before collecting points (PumpNo). Collecting
points is considered a collect.

Brain  event:  Electroencephalography  data
(Encephalan QEEG, Medicom MTD, RUSSIA) during
BART play were recorded through 23 salt electrodes
with resistance less than 10KQ installed in an elastic
warhead and an international placement system of
10-20, with a sampling rate of 1 kHz. Offline analysis
was synchronized and processed with python.mne
(0.24) module. Signals greater than 100uV and other
artifacts were removed by soft code. The 600ms time
window that 100ms was extracted ahead of feedback
up to 500ms after feedback. The time window of ERPs
after risk selection was calculated as follows: FRN-200
peak negative potential 200-300 ms, P300-400 positive
potential peak 300-400 ms, P300-600 peak positive
potential 300-600 ms.

Data analysis: Scientific modules Python (3.8.10) and
R (4.2.1) software and packages were used for data
analysis. Questionnaires with incomplete questions were
excluded. Adequacy coefficient of 0.8 was selected in
Kaiser-meyer-olkin (KMO) test. Questions with no
significant Spearman correlation coefficient were
excluded. The questions were selected with a factor load
of more than 0.5 (P < 0.05). Spearman’s relationship
coefficient was determined as a question score and ERP.

Results

Parallel analysis shows 1 factor and exploratory
factor analysis identified 13 questions. The alpha
coefficient of the final version was 0.91. Spearman's
correlation coefficient between behavioral risk-taking
in BART and ORTQ questionnaire was 0.38 (P = 0.01,
n? = 0.70) and GPiPS 0.33 (P = 0.03, > = 0.55). Table 1
shows the relationship between ORTQ questionnaire
and ERP in the brain.

Table 1: The coefficient of relationship between ORTQ and
ERP score by electrode site and feedback type

r* Powerf Site ERP

0.63 0.99 Fz P300-600 (mean)
0.52 0.94 Fz FRN200

0.5 0.92 Fz P300-400 (mean)

-0.5 0.91 Cz P300-600 (mean)
*All P <0.01; Tpower: achieved power of the test (type Il error)

Discussion

The aim of this study was to design a new risk-
taking questionnaire based on the conceptual model of
Lermer and et al. in the control room and to assess its
validity with ERP. Impulsivity is required for quick
responses based on incomplete processing of
information. Impulsivity requires risk. Sensation
seeking and impulsivity are associated with BART.
Several studies showed that audacity and impulsivity
are associated with risk taking and this study shows the
importance of adding impulsivity and audacity based
on the conceptual model. Several studies found a
significant correlation between impulsivity and P300




and FRN as described in Table 1. Because impulsivity
is rapid planning reactions that reduce cognitive
function and are related to working memory and
attention, so it is effective in brain activities.

Conclusion

According to previous studies and the results of this
study, impulsivity and venturesomeness in conceptual
model had the most effect on risk-taking questionnaire
which in the final questionnaire, three dimensions of
risk taking, impulsivity and venturesomeness will have

the best results. Gender-induced touring, unwillingness
to participate in the study due to COVID-19 and the
effect of hiring operators with psychological tests were
among the limitations of this study. Validation of this
questionnaire in other occupational groups as well as
the relationship with skin electrical resistance can be
evaluated in future studies. ORTQ's 13-question
questionnaire includes risk taking, impulsivity and
venturesomeness, and can be used as a suitable tool for
assessing the risk-taking of control room operators and
also for research purposes.

Please cite this article as follows: Kalatpour O, Babamiri M, Heidarimoghadam R, Mohammadfam I, Farhadian M, Tavakkol MR.
Develop and Validity Operator Room Risk-taking Questionnaire with Event-related Potentials. Iran J Ergon. 2022; 10(2): 121-31.
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