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Abstract

We all make decisions, but when medical professionals do it, it can literally mean life or death.
Decisions are influenced by many factors. The aim of the present study was to investigate if
personality traits as proposed by the Big Five Model influence the Rational and Experiential
cognitive information processing styles as proposed by the dual-process Cognitive-Experiential
Self-Theory theory in medical decision-making. A sample of doctors and nurses (N=102) from
various medical institutions in Macedonia was presented with an online survey containing Big
Five Factors Inventory (Goldberg, 1992) and REI-40 (Paccini & Epstain, 1999). The results
showed significant relation for Openness and Conscientiousness with Rationality and
Agreeableness with Experientiality. Neuroticism showed significant positive influence on one of
the sub-dimensions of Rationality, the Rational Ability, but not on Rationality in total. The
medical professionals demonstrated clear preference towards Rationality over Experientiality.

The importance of these results is further discussed in context of somewhat similar research.

Keywords: dual-process, Big Five, CEST, REI, Rationality, Experientiality, cognitive

information processing, medical decision-making



BIG FIVE TRAITS AND DUAL-PROCESSING STYLES IN MEDICAL DECISION-MAKING 3

Introduction

A little boy of 21 months is brought to one of the most prominent American teaching
hospitals where the pediatric staff is one of the best in the country. Almost everything you can
think of is wrong with him. When brought, the boy is pale, withdrawn, underweight, refuses to
eat and has constant ear infections. His father left when he was 7 months old and his mother was
constantly partying. She either forgot to feed him or jammed forcefully jarred baby food or
potato chips in his mouth. A young doctor took his case, and intuitively decided to limit any
invasive tests and provide him with a caring environment. The child started eating and his
general condition improved. Along comes the pediatric staff of supervisors and they discourage
the young doctor’s unconventional methods. Instead, they subject the young boy to every
invasive test they can think of, since every specialist has a diagnostic route he or she wants to
follow. Attacked again by needles, which the young doctor prevented and thus improved his
condition, the boy stops eating and eventually dies. The specialists that claimed that if he dies
undiagnosed it would be their failure, continued to do tests at the autopsy but never found
anything conclusive (Gigerenzer, 2007).

Every day since the moment we are awake, we make all sorts of decisions. Some more
important than others, but medical decisions can literally mean life or death. It is of great
importance to have the knowledge of how they are made, what influences a doctor like in the
example to stubbornly stick to his training or to go with the gut feeling inside him and save the
boy’s life, perhaps not even being aware what pulled him to make an intuitive decision. To each
its own and it is psychology’s job to investigate this problem.

Regardless of our profession, we appear to be like a ship engulfed in a temporal
navigation through sets of viable alternatives in a sea of all possible alternatives. Do we steer
manually or we put our boat on autopilot depends on many things but probably the most crucial
is our style of cognitive processing of information, whether it is rational or experiential,
conscious or unconscious. Consequently our decisions will be more of an analytic or heuristic
nature. But, which way is better and is there a precedence at all?

There is no simple answer to this question. Obviously in the course of evolution both

systems were built to help us navigate our ship, so they must each be of some help to us in the
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time of need. Perhaps it depends on the environment and situations we are in or maybe our
genetic blueprint has a bigger say in it?

This paper will modestly try to contribute to the answer, with the focus being on the
people working in medicine. Obviously, there is not just one factor that is contributing to making
a decision. But, the aim of this study is to investigate if personality traits from the big five model
which are considered as very stable and cross-culturally viable with possible genetic base have
influence on the cognitive information processing styles and consequently on the decisions made
by medical professionals.

The mainstream position of psychology in explaining this matter is that there a two
processes that are governing the psychological principles in making a decision. Thus, the story in
this paper starts with the so called Dual-Theory, a dualism concept maybe intuitively recognized

by philosophers since ancient times.

Dual-Process Theory

Dual-Process theory is a form of dualism that is loosely described by many psychologists
and philosophers as a duality between the brain and the heart (Gigerenzer, 2007). However, there
shouldn’t be confusion, it is a cognitive dualism and no one opposes that. Dual process theories
come in different forms, although scientifically only since the 1970’s, but they all claim that
there are two distinct mechanisms of information processing and decision making that can be
used for the same task (Evans & Frankish, 2009). At the bare minimum, we can talk about the
defining differences between Type 1 processes - fast, automatic, high processing capacity, low
effort; and Type 2 processes - slow, controlled, limited capacity, high effort (Evans & Frankish,
2009). Type 1 and Type 2 as terminology are first used in the domain of reasoning (Wason and
Evans 1975). Stanovich (1999) talks about System 1 and System 2 respectively, terms more
commonly used today in many references to dual system theory. For example, Kahneman (2011)
also talks about System 1 and System 2 as a metaphor of two agents that produce fast and slow
thinking. In his theory, Epstein (2003) talks about rational and experiential systems, but however
called by theorists they refer to more or less the same thing. One of them is unconscious or
preconscious implicit process and the other one is explicit conscious process. Many authors,
from Plato to Freud, refer to them in one way or another but only few propose theoretical

constructs to explain their nature in detail within broader cognitive settings. In this context a
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distinction has to be made between dual-process theories and dual-system theories, where the
latter ambitiously try to unify dual-process accounts in overarching theoretical cognitive systems
of mental architecture. However, today dual-process theory is most commonly used as an
umbrella term to denote both (Evans & Frankish, 2009).

Evans and Frankish (2009) point to Reber’s studies of implicit learning beginning in the
1960’s as probably the oldest work in modern history theoretically addressing the issue of dual
processes. Reber (1993) takes the position of the primacy of the implicit arguing from
evolutionary point of view that unconscious cognitive systems clearly preceded the explicit
consciously controlled cognitive systems. He is amongst the first psychologists to coin and use
the term cognitive unconscious, making an important distinction from the psychodynamic
understanding of the unconscious.

The work of Schneider and Shiffrin (1977) is sometimes cited as the origin of modern
dual-process theories, which is a proof of the lack of communication between the different fields
of psychology. The argument for this is their clear distinction of automatic and controlled
processes of attention. Evans and Frankish (2009) consider this claim as uninformed since the
work on dual-process accounts on learning and reasoning predate this effort

Another major influence on the generic dual-process theory was the development of dual-
process accounts of reasoning in the 1970’s when Evans develops his Heuristic-Analytic theory
of reasoning. The main onset was the observation that logical processes were competing with
non-logical biases in determining the behavior on various deductive reasoning tasks (Evans,
1977).

Of the more important theorists pertaining to dual-process theory is certainly Stanovich,
who coined the terms System 1 and System 2. He is also a great contributor in the general debate
about dual-process theory and in the efforts to unite the general principles of this concept
(Stanovich, 2011). Stanovich and West (1998; 1999; 2004) conducted a series of studies on
reasoning and decision making pertaining to dual-process theory advancing the research in the
field. One of the most interesting findings of these studies is the link between System 2 and
general intelligence and not System 1. This set of studies developed an individual differences
approach to dual processing research which is in the great deal the topic of this study. Epstein
(2003) is also a proponent of this approach and one of the most influential theorists in the field of

dual-process theory. His theory will be explained at length.
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A number of dual-process theories have developed over time. The scope of this paper
doesn’t allow for explaining all the theories in greater detail. As mentioned before, most of them
reflect on the developments in their own field, but nonetheless each has something to contribute
to one generic theory of dual processing. Some of the theories worth mentioning are certainly
The Elaboration Likelihood Model of persuasion by Petty and Cacioppo (1986), Chaiken’s
(1980) Heuristic-Systematic Model of information processing, Sun’s (2002) dual-process model
of learning, Strack and Deutsch (2004) offered dual-process theory within the field of social
psychology, and several others each of which contributing to the strengthening of the concept of
dual-process theory in general.

One overarching theory to comprise all of them hasn’t emerged yet but most of the
researchers agree on the general principles it might consist of. Some of the most common
characteristics representing both systems for which the overwhelming majority of authors agree
are that System 1 is evolutionary old, shared with animals, unconscious or preconscious, high
capacity, parallel, fast, automatic, intuitive, pragmatic, associative, pertains to implicit
knowledge, it’s contextualized and independent of general intelligence; System 2 is
evolutionarily young, uniquely human, conscious, low capacity, sequential, slow, controlled,
reflective, logical, rule-based, relates to explicit knowledge and is linked to general intelligence
(Evans & Frankish, 2009).

Cognitive-Experiential Self-Theory

Cognitive-Experiential Self-Theory (CEST) proposes two fundamental information
processing systems by which people operate: rational and experiential system (Epstein, 2003). It
is a dual process theory that is characteristic in regard to other similar theories in its claims to be
a broadly integrative theory in the global context of theory of personality and as such is
compatible with many other theories in that field (Epstein, 2003). The author himself never hides
the influence of Freud (Epstein, 1994) unlike many contemporary cognitive scientists which
would like to distance themselves from psychoanalysis considering it discredited due to severe
criticism (Evans & Frankish, 2009; Griinbaum, 1984; Macmillan, 1997). Furthermore, Epstein
(1994) claims that CEST integrates the cognitive and the psychodynamic unconscious by

assuming the existence of two parallel but interacting modes of information processing.
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Epstein (2003) talks about three main assumptions of the cognitive-experiential self-
theory that also provide integrative power with other theories (psychodynamic, learning,
phenomenological self-theories and modern cognitive scientific views on information
processing). The first states two conceptual systems, a preconscious experiential and a conscious
rational system, by which people process information; the two systems can operate
independently or interactively. Second assumption states that the experiential system is
emotionally driven. The third assumption declares equality in importance of four basic needs that
in other theories each are assumed as the one most important need.

The emphasis of the theory is certainly on the experiential system and thus the
unconscious, since CEST doesn’t introduce anything principally new about the rational system
except maybe the degree to which it is under the influence of the experiential system, but the
important point to be made here is that CEST’s unconscious differs greatly in its conception
from the one in psychoanalysis and how it operates (Epstein, 2003). Epstein points out that the
term rational in rational system as used in CEST doesn’t mean reasonableness as used in

everyday life, but refers to a set of analytical principles.

Experiential system. Epstein (2003) has an evolutionary perspective on the experiential
system in humans. According to him it is the same system that helped higher order animals to
adapt to their environments. Not much of rationality was necessary for them to solve the
problems they encountered, sophisticated learning from experience is satisfactory method to
progress up the evolutionary scale. The main modus operandi of the experiential system is to be
rapid, automatic, effortless, holistic, associative, nonverbal and not very demanding for cognitive
resources while maintaining its functions unconsciously or in the realm of the preconscious. The
experiential system encodes information in two ways, one could be called emotionally laden with
memories of individual events and the other is more abstract way that marks the point where
Epstein departs from Freud and joins the cognitive perspective, creating background for the
cognitive unconscious to come to full light. But this is not a strict distinction between two
subsystems, as previously mentioned in the second assumption the experiential system as a
whole is emotionally driven; nonetheless it is a cognitive system.

As defined by CEST the experiential system both influences and is influenced by the

affect. Slovic (2007) talks about affect heuristic as a concept of guiding judgment and decision
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making and Kahneman (2011) considers it as probably the most important of the heuristics and
where the heuristic research should go. Damasio (1994) in explaining his Somatic Marker
Hypothesis argues that most of our thoughts comprise of images that are given certain emotional
or affective markers that link them to somatic or bodily states, and these markers are used
whenever needed to guide our behavior and the processes of decision making. Epstein (2003)
thinks similarly that regardless of the valence, either pleasurable or not, these affects not only
guide our behavior usually towards the more pleasurable direction, but they also engrave
themselves into the cognition itself. Schwarz (2010) theorizes that people attend to feelings as
sources of information, different types of feeling meaning different types of information. This
certainly strengthens the cognitive in the cognitive unconscious as a system that is able to
process complex information and guide not just our behavior but our thought process as well. In
fact, the capacity of the unconscious system in comparison to the conscious rational system is
hardly even comparable. The conscious system can only process 10-60 bits per second
depending on the context while the unconscious system processes more than 11 million bits per
second (Dijksterhuis, 2006). Epstein (2003) thinks that affect-free unconscious is untenable and
without affect practically there is no experiential system, concluding that CEST is in fact as

much emotional as it is cognitive theory.

Rational system. The rational system on the other side is in many aspects a pure
antipode of the experiential according to CEST. It is conscious, deliberate, analytical, quite slow,
effortful, affect-free and demands a large portion of the cognitive resources (Epstein, 2003). The
rational system is capable for higher levels of abstraction and complexity, complex
generalization and discrimination, cause-and-effect comprehension, long term delay of
gratification, planning, using inference in line with people’s understanding of rules of reasoning
and evidence (Epstein, 2003). Evolutionary it is very young and Epstein thinks it has yet to
prove itself, although it is the system that separates us from other higher animals and is the
source of the progress human kind has made in science and technology. Furthermore, it can
understand how the experiential system operates while the opposite is not true. In spite of these
facts, Epstein (2003) thinks that the experiential system is superior since we can live only with it
as animals prove, but having only the rational system at our disposal even the simplest decisions

and behavior, like crossing the street, would be excruciatingly burdensome. Luckily, we don’t
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have to choose, but learn how to use them in a complimentary manner instead of trying to give

more power to one or the other, usually favorising the rational system.

The Rational Experiential Inventory

The Rational Experiential Inventory (REI) used in this study is based on the Cognitive-
Experiential Self-Theory (Epstein 1973; 2003) and has been mainly utilized in detecting
individual differences in decision making styles resulting from the two cognitive information
processing styles of thinking. Paccini and Epstein (1999) developed the actual version that was
employed, REI - 40 or REI - revised, building on a previous version REI — 59 created by
Paccini, Epstein, Denes-Raj and Heier (1996). The first version (REI — 59) had two scales, Need
for Cognition (NFC) and Faith in Intuition (FI). The first scale (NFC) was based on a previously
constructed Need for Cognition Scale by Cacioppo & Petty (1982) who aimed to assess the
tendency for an individual to engage in and enjoy thinking, which was shortened and modified,
while the FI scale was completely new. The designing purpose of these scales in REI was to
assess the different cognitive information processing styles pertaining to decision-making as
proposed by CEST, NFC for Rationality, and FI for Experientiality. In REI — 40, Paccini and
Epstein (1999) added two subscales for each dimension. Namely, for NFC the two subscales
were Rational Ability (RA) and Rational Engagement (RE) and for the FI scale Experiential
Ability (EA) and Experiential Engagement (EE). RA refers to the ability to think logically and
analytically, RA to the reliance on and enjoyment of thinking in an analytical and logical
manner, EA refers to the ability with respect to one's intuitive impressions and feelings and EE to
the reliance on and enjoyment of feelings and intuitions in making decisions (Paccini & Epstein,
1999). There is also a short form REI-10 and a version for adolescents REI — A which is being
used by researchers (Marks, Hine, Blore, & Phillips, 2008).

Personality Traits

In order to understand personality in scientific terms, a nomenclature is needed as well as
units of measurement and traits seem to be that special unit for personality psychology (Johnson,
1997). Allport (1937) considers them an omnipresent concept that no one questions as
fundamental dispositions of personality. In his opinion, there are three types: Cardinal, Central

and Secondary.
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In a nutshell, traits are thought of as consistent patterns of thoughts, feelings or actions
distinguishing people from one another (Johnson, 1997). Theorists claim that there are two
different forms of traits: outer traits also known as behavioral or phenotypic which are directly
observable and inner ones which are emotional and cognitive and are known as genotypic
(Hogan, Johnson & Briggs, 1997). Whether genetically based or socially constructed, traits seem
to be a very stable part of the personality. It is not very easy to define personality, thus the never-
ending discussion about the scope of this field which produces almost as many definitions as
there are personality psychologists. Burger (2011) defines it as “consistent behavior patterns and
intrapersonal processes originating within the individual’. From researchers’ point of view,
consistency is the most important part of either personality or the traits, otherwise they would
just be elusive immeasurable concepts. When talking about traits Johnson (1997) points out that
having a trait doesn’t mean that someone’s reactions are absolutely consistent, people can react
consistently to same or similar situations but they can also respond differently in same situations
and this behavioral inconsistency does not mean inner inconsistency, the important thing is the
capacity to be influenced consistently by reliable situational cues.

Personality psychology can certainly be understood as field of psychology that is most
concerned for individual differences and in the context of traits these differences can mean
several things. They can be looked at as an attribute of the person and as such can be causal
dispositions or categorical summaries or an attribute of the behavior as explanations of it or in
predicting it in everyday life or in psychological assessment (Wiggins, 1999). From the point of
view of assessment, some issues are of concern. The two main ones according to Johnson (1997)
are: first, when we talk about genotypic or phenotypic traits what is or what should be the
perspective, from the self or others; second, is trait measurement through questionnaires the right
way. Pertaining to the first issue, people can directly experience their own inner traits, but an
observer has to infer the inner traits of others and on the other side if outer traits are in the focus,
people can directly observe other people’s outer traits but they must infer their own outer traits
(Johnson, 1997). Some of the other problems concerning this issue are the controversy
surrounding the assessment of unconscious traits, the defensiveness in self-assessment which
hurts the measure, the common understanding of language since people might understand
different things under the same statement and the validity of outer traits when assessed by an

observer which is then valid almost by definition but when assessed by the actor it is
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problematic. Pertaining to the second issue, it is questionable if personality assessment
questionnaires measure phenotypic or genotypic traits and if different questionnaires measure
different kinds of traits (Johnson, 1997).

The Five Factor Model

Usually, the researcher starts with a theory and conducts a study to examine it, but that
wasn’t the case with the Five Factor Model also known as the model of Big Five personality
dimensions. In this case, it was reverse. Data came first, and once researchers noticed that traits
cluster along certain points they isolated five dimensions and gave them appropriate names
(Burger, 2011). Their names are Openness, Conscientiousness, Extraversion, Agreeableness and
Neuroticism. In affirmative sense these traits for example for Openness relate to preference for
variety and novelty, independence, invention, curiosity, intellect; Conscientious people tend to
be orderly, efficient, organized, dependable, self-disciplined; Extraverts are outgoing, fun-loving,
affectionate, energetic; Agreeableness relates to being friendly and compassionate, trusting,
helpful; Neuroticism represents sensitive, insecure, worrying and self-pitying people (McCrae
and Costa, 1986).

The story of Big Five perhaps starts in the 1930’s when Thurstone (1934) used factor
analysis on sixty adjectives common in describing people’s characteristics and managed to find
five common factors of intercorrelations between the adjectives that gave him enthusiasm to
conclude that personality might not be so complex as to be unexplainable (Wiggins, & Trapnell,
1997).

Fast-forward to the 1990’s and that is when Goldberg (1992) developed the version used
in this study. He is a strong proponent of the lexical approach considering language as the main
gateway through which the most significant or fundamental dimensions of human interaction
may be revealed and thinks that linguistic analysis is able to reveal which phonotypical patterns
are worthy of explanation (Wiggins, & Trapnell, 1997). With these views his is completely in
line with Allport, Cattell, and the rest from this research tradition which is very much alive while
other traditions and research endeavors are stagnant, low producing or discontinued. Goldberg
builds on Norman’s research in the 1960°s when the latter developed a hierarchical classification
using around 1600 trait descriptive terms grouped in subordinate semantic categories within the
broader classes provided by the Big Five model (Wiggins, & Trapnell, 1997). Goldberg (1990)
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used 1,431 trait adjectives grouped into 75 clusters for analysis in 3 studies in order to establish
across-method generality of trait factor structures and in 10 replications based on different
procedures of factor analysis found virtually identical structures emerging. His aim was to
provide more adequate sets of factors than those Norman (1963) provided in his research and a
comparison with the NEO Personality Inventory developed by Costa and McCrae (1985), a
major alternative to the Big Five Markers, a task in which he succeeded (Goldberg, 1992). A
version of Costa and McCrae’s NEO-PI-R (1992) was also considered for use in this study, but
the choice fell on the Big Five Markers inventory developed by Goldberg (1992) because it relies
on lexical analysis of trait descriptive adjectives in natural language compared to the NEO
inventory which is based on factor analysis of questionnaires. Another argument against Costa
and McCrae's NEO PI-R was to avoid some of the items that might have been deemed as
provocative by the participants (e.g. “Tend to vote for conservative political candidates”) since

the goal was to use a questionnaire which had items as culturally independent as possible.

Relevant Research

The first to administer both REI and Big Five were Pacini and Epstein (1999) which is
very logical since they created REI. In their seminal paper they examine the new version of REI
(REI - revised or REI 40), which is also used in the present study, against several other
inventories. For Big Five they used NEO-FFI by Costa and McCrae (1989). The strongest
relation of Rationality was found with Openness and Conscientiousness of the Big Five
dimensions as well as strong inverse relation to Neuroticism and Agreeableness. The main
purpose of their study was to test the new version of REI for which the concluded that is a
significant improvement over the previous measures.

Witteman, van den Bercken, Claes and Godoy (2009) researched how the concepts of
rationality and intuition are used in theories of dual cognition and the relation of the two
information processing styles to personality characteristics. In two studies, they administered
REI and Quick Big Five Inventory, to Dutch (N = 774) and Spanish (N = 141) samples of
bachelor students respectively. They determined a clear independence of the two thinking styles
as measured with REI and significant results for Conscientiousness as predictor for rational style
preference and inverse predictor for the intuitive style in the large Dutch sample.

Conscientiousness and Openness were found to be statistically significant in relation to
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Rationality and Openness for Experientiality for the Spanish sample, but the predictive power
was generally week for this sample. Their general conclusion was that the two styles of dual
processing are clearly distinct and cross-culturally valid and the preference for choosing either is
reliably measured by the REI not just in United States but in Europe as well.

Reyna and Ortiz (2016) tested the REI’s factor structure and internal consistency on
Argentinian undergraduate students, since no previous research has done this in Latin American
context but only in US and Europe. Also, they investigated the relation of REI’s scales with the
Big Five personality dimensions. The findings showed good internal consistency values for the
two factors. In the context with personality dimensions, the only significant relation found in
their sample was between Experiential information processing and Extraversion.

Bjorklund and Béckstrom (2008) investigated the validity of the Rational Experiential
Inventory in two studies on Swedish participants (N = 203 and N = 72), concluding that the test
had satisfactory psychometric properties. In the first study they used confirmatory factor analysis
to show that structural validity of REI is adequate. The investigations in the second study showed
meaningful theoretical correlation of Rationality and Experientiality with some personality traits,
demonstrating convergent and discriminant validity. An interesting finding from the second
study was that Rationality was inversely related to the risky choice framing effect of the Asia
Disease Problem, indicating concurrent validity according to the researches.

PilArik and SarmAny-Schuller (2011) aimed to research the predictive power of selected
personality factors that are related to emotions in the decision-making process of 92 paramedics
(40 male and 52 female, avg. age 29.9, SD = 9.7) relying on the theoretical background about
emotional intelligence as modeled by Cooper and Sawaf (1997) and CEST by Epstein (2003).
They found out gender specific predictors for appropriate decision making, in male paramedics
that was emotional stability, extraversion and quick reactions in the Stroop test and for female
paramedics two zones of emotional intelligence (low emotional awareness and positive current
conditions) and quick reactions in the Stroop test. Their explanation for these results is in line
with the gender specific expectations within the paramedic profession and the ability to resist
negative emotions in the decision-making process.

Stiell et al. (2012) aimed to determine if emergency physicians regarded their clinical
decisions as more rational or intuitive. They tested emergency physicians registered with the
College of Physicians and Surgeons of Ontario (N = 434, response rate 46.9%) for this purpose
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by using REI-40 sent out through postal mail. The sample was mostly men with more than 10
years of experience and median age 41-50 years. In general, the mean Rationality scores were
higher than those for Experientiality, but for female respondents the mean experiential scores
were significantly higher than those for male respondents. The researchers compared their results
with those of Sladek et al. (2008) on New Zealand cardiologists sample (N = 72) concluding that
they are very similar.

Jensen et al. (2016) examined decision-making styles of working paramedics (N = 904)
and student paramedics (N = 268) by employing REI-40. Both groups showed significant
favorability towards the rational decision making style.

McLaughlin, Cox, Williams and Shepherd (2014) investigated rational and experiential
decision-making preferences of third-year student pharmacists by electronically administering
the REI-40. The research showed that student pharmacists prefer rational decision-making over
experiential decision-making. No significant differences were found in relation to gender and
race, but younger student’s scores (less than 30 years) on Rationality scale were significantly
higher than those aged 30 years or older. The same group of researchers in a more recent study
(2016) studied the relationship between student pharmacist decision making preferences and
experiential learning. Williams, McLaughlin, Cox and Shepherd (2016) checked if the
performance on advanced pharmacy practice experiences (APPES) is associated with the
different thinking styles and whether their preference will change following APPEs. They
showed that the rational and experiential decision-making style doesn’t change following
immersion into APPESs but instead the preference for it is independent of the overall APPE

performance.

The present study

Decisions made by medical professionals depend on their cognitive information
processing style and the choice of that style in a given situation might depend on the personality
traits of the person making the choice. That style can be rational, analytic and consciously driven
or intuitive, heuristic and unconscious. CEST conceptualizes these styles as Rational and
Experiential. The main goal of the present study is to show that at least some of the Big Five
personality traits will have predictive power on Rationality, and also that some of the Big Five

personality traits will have effect on Experientiality. Openness will have positive effect on
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Rationality (H1). Conscientiousness will have positive effect on Rationality (H2). Extraversion
will have positive effect on Experientiality (H3). Agreeableness will have positive effect on
Experientiality (H4). Neuroticism will have positive effect on Experientiality (H5). The study
doesn’t assume that any of the personality traits will have significant negative effect.

Medical professionals tend to perceive themselves as rational thinkers and decision
makers. The present study will try to demonstrate that medical professionals will have

significantly higher scores on Rationality then on Experentiality (H6).

Methods

Participants

The recruitment lasted for a month and resulted in gathering a sample of size N = 102
participants, 78 doctors and 24 nurses of which 34 male (33.3 %) and 68 female (66.7 %). They
were aged from 18 to 70 years (average 43.41 years, SD = 11.92). The range of years of
experience was from 0 to 40 (average 16.66 years, SD = 11.14), where a value of 0 didn’t mean
no experience but under 1 year. The recruitment criterion for the participants of this within-
subject study required that they are medical professionals (doctors or nurses) and have an active
job, preferably with at least some experience. More than 80 medical institutions in Macedonia
(public or private hospitals, clinics or private practices) were contacted via email, phone or in-
person. Where available, if their email addresses were publicly accessible like for example on the
institution website, doctors were contacted by personalized email messages explaining the study
and asking for participation. The response rate was weak, but luckily the goal of obtaining at
least 89 participants was reached which would account for 95% power of the study with medium
effect size .15 and alpha error probability at .05 as calculated with G*Power software for two

tails linear multiple regression analysis. The actual power reached was 97% for N = 102.

Materials

Big Five. There are several questionnaires used for measurement of the Big Five
personality dimensions proposed by the Big Five Model. The Big-Five Factor Inventory
(Appendix A) used in this study consists of 50 items comprised of easily readable short
sentences that measure five dimensions: Openness, Conscientiousness, Extraversion,

Agreeableness and Neuroticism. Originally, Goldberg (1992) uses Intellect instead of Openness
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and Emotional Stability instead of Neuroticism. For each factor there are 10 items. The answers
are given on a Likert type scale with values 1-5 (fully disagree, slightly disagree, neutral, slightly
agree, completely agree). Cronbach’s alpha reliability coefficients are a = .84 for Openness’
items, for Conscientiousness o = .79, Extraversion o = .87, Agreeableness o = .82 and for
Neuroticism o = .86 for this version of the Inventory (Goldberg, 1992).

The items as well as a key used to calculate the score for each participant were provided
by the International Personality Item Pool (IPIP) which is placed in the public domain, no written
permission was necessary (Goldberg et al., 2006). The Macedonian translation (Appendix B)
was made following The ITC Guidelines on Adapting Tests, second edition (2017).

REI. To measure individual differences in decision making depending on the cognitive
style of information processing, the instrument used in this study was the Rational-Experiential
Inventory - 40 items (REI-40 or REI-revised) as proposed by Pacini and Epstein (1999). The
REI-revised (Appendix C) designing purpose is assessing preferences for information
processing, mainly between two cognitive styles, analytical-rational on one side and intuitive-
experiential on the other as proposed by the Cognitive-Experiential Self-Theory (CEST) which is
the theoretical background for this inventory (Epstein ,2003). It consists of two scales that
measure two main dimensions: Rationality and Experientiality. These two dimensions divide on
two sub-dimensions, measured by two sub-scales. The Rationality scale divides on Rational
Ability (RA) and Rational Engagement (RE) and Experientiality divides on Experiential Ability
(EA) and Experiential Engagement (EE). Each of the subscales consists of 10 items, 20 items per
dimension or 40 items in total. Participants ratings are on a 5 point Likert scale (fully disagree,
slightly disagree, neutral, slightly agree, completely agree). Cronbach’s alpha reliability
coefficients for the scales of the main dimensions are for the Rationality scale a = .90 and for
Experientiality scale o =.87. For the sub-scales Rational Ability o =.83, Rational Engagement o
=.84, Experiential Ability a =.80 and Experiential Engagement o =.79. Epstein and Pacini (1999)
also report for non-significant correlation between the Rationality and Experientiality scales,
which in their opinion supports the first assumption of CEST that there are two independent
interactive conceptual systems by which people process information, a preconscious experiential
and a conscious rational system (Pacini & Epstein 1999; Epstein 2003).

The authors of the Inventory allow its full use for non-commercial research and

educational purposes without seeking written permission (Pacini & Epstein 1999). The
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Macedonian translation (Appendix D) was made following The ITC Guidelines on Adapting
Tests second edition (2017).

Procedure

A custom made website and a custom made web program were created for the purposes
of this study. The technological standards used are open source web design and web
development platforms, PHP and MySQL for the core program and HTML 5, CSS 3, JavaScript
for the web design. The content management system was set up on the internet domain
psihotestovi.mk which provided very easy way to share the questionnaire.

Apart from the large screen version (Desktop PC, laptop etc.), an adapted small screen
version for mobile devices was developed to provide better use of the platform and increase the
user experience of the participants using Bootstrap web development techniques. Some of the
participants that used mobile devices to fill in the questionnaire later commented about the ease
of use and that it inspired them to share the questionnaire further, which justified this effort.

The questions were presented one by one (Appendix E) with the purpose of having the
participants focus on the current item rather than wandering off or examining previous or
succeeding ones. They could choose one of five alternatives on the Likert scale (Appendix E)
they felt most comfortable with, spanning from completely disagree to completely agree from
left to right on the screen, with the neutral alternative in the middle having partly disagree or
partly agree on each of its sides. The choice was marked by clicking with the pointer on larger
screens or touching the alternative on touch-screen mobile devices like smartphones and tablets.

On the right side of the screen (or on top for the mobile devices) there was a progress bar
(Appendix E) with the item numbers where participants could not just follow their progress but
by hovering on an item number see what their choice was for that particular item and if they had
a change of heart by clicking on any of the questions they already marked they could get back
and change their choice.

Upon starting with the questionnaire, on the first screen each participant was provided
with the basic information about the study, stressing that it is anonymous and voluntary, and had
to click agree to begin rating the items. Next, there were 10 demographic questions (age, level of
education, years of experience, etc.) of which three items were not required (first and second

name as well as contact information). After filing in the demographic data, the participant could
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start with the inventories by clicking begin. The order of appearance for the questionnaire items
was first the Big Five Inventory from 1 to 50 and then the Rational Experiential Inventory from 1
to 40 (51 — 90 on the screen) for the total of 90 items. The participant had to click send in order
to send the questionnaire. After sending the data, a thank you note was displayed on the screen.
Also, the program automatically calculated percentage values for the big five dimensions and it
returned some basic interpretation of their meaning. This also served as an incentive for
participation in the study. Judging from the feedback it motivated some of the participants to
share the link for the questionnaire which means it served its purpose well. Sharing buttons for
social networks were also provided. It took around 10 minutes on average to fill in the
questionnaire.

The program stored the participants’ data in a MySQL database from where it could be
retrieved for analysis purposes. Since both the DMBS (Database Management System) and IBM
SPSS software for statistical analysis have ODBC (Open Database Connectivity) capability the
data could be transferred directly from the DMBS to SPSS. Besides the database, as a backup
version, data document in .csv and .xIs format was sent as an email message every time a
participant finished with the questionnaire and clicked on send.

Worth mentioning is that, as a shortcut in order to make the analysis process easier, the
software automatically calculated the values for the Big Five and REI dimensions for every
participant based on their ratings on the Likert scales for the items of the questionnaire and
stored them in the database from where they could also be retrieved for analysis when needed.

Ethical Considerations

The research that took place didn’t harm any participant in any way, physical or
psychological. All of the participants in the study were adults and they had to confirm first that
they understand the nature of the study in order to participate in it and were clearly informed
about the right to cancel their input at any time. The only thing that was asked from them was to
rate the items of an online questionnaire that was completely voluntary and anonymous. A
special care was taken in choosing inoffensive and as culturally independent items as possible.
The inventories used are well-known, highly respected and standardized for the purposes
implemented in this study. All of the ethical requirements on Ethics of Research Involving

Humans were met and no complaints were received whatsoever.



BIG FIVE TRAITS AND DUAL-PROCESSING STYLES IN MEDICAL DECISION-MAKING 19

Results

This research aimed to investigate if personality traits influence cognitive processing
styles in medical professionals. Statistical analysis was conducted in order to prove or disprove

this scientific hypothesis.

Demographics

The sample used for this study consisted of doctors and nurses (N = 102) of which the
majority were doctors as shown in Table 1. Female participants comprised two thirds of the total
number or 66.7 % while 33.3 % were male participants, the frequency distribution of Gender is

also presented in Table 1.

Table 1
Frequency distribution of Gender and Medic Types
Frequency Percent Cumulative Percent
Gender
Male 34 33.3 33.3
Female 68 66.7 100,0
Total 102 100.0
Medic Type
Doctor 78 76.5 76.5
Nurse 24 23.5 100,0
Total 102 100,0

The sample was relatively well distributed by age and experience in years as can be
noticed in Table 2. The mean age was 43.41 years (SD = 11.92). The majority of the participants
had work experience between 11 and 20 years as shown on Table 2 or close to one third of all of

the participants. The mean for Experience for the whole sample was M = 16.66 (SD = 11.14).
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Table 2
Frequency distribution of grouped data by Age and Experience in years
Frequency Percent Cumulative Percent
Age
Under 30 20 19.6 19.6
31-40 23 225 42.2
41 -50 28 27.5 69.6
51-60 25 24.5 94.1
Over 60 6 5.9 100.0
Total 102 100.0
Experience
Under 5 22 21.6 21.6
6-10 12 11.8 33.3
11-20 33 324 65.7
21-30 20 19.6 85.3
Over 30 15 14.7 100.0
Total 102 100.0

Descriptive Statistics

The Means, Standard Deviations as well as the Minimum and Maximum received as
response from the participants for these variables is presented in Table 3. We can see that
Conscientiousness and Agreeableness have the highest means in the Big Five set of variables, M
=31.94 (SD =5.56) and M = 31.00 (SD = 6.49) respectively, while not much further away is
Openness with M = 29.93 (SD = 4.98). From the REI set, Rationality has substantially higher
value than Experientiality with M = 3.88 (SD = .58) over M = 3.33 (SD = .65). In the sub-scales
of REI, Rational Ability has the highest mean with M = 4.09 (SD = .65) and the lowest is the one
of Emotional Engagement with M = 3.03 (SD =.7). A paired-sample t-test was conducted to
examine the preference for the two thinking styles. There was a significant average difference
between the scores for Rationality (M = 3.88, SD = .58) and Experientiality (M = 3.33, SD =
.65); t(101) = 6.15, p = .001.
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Table 3
Descriptive Statistics of the Variables
N Mean SD Minimum  Maximum
Big Five
Openness 102 29.93 4.98 16 39
Conscientiousness 102 31.94 5.56 12 40
Extraversion 102 21.75 7.67 1 37
Agreeableness 102 31.00 6.49 3 40
Neuroticism 102 19.52 8.36 2 37
REI
Rationality 102 3.88 .58 1.7 5.0
RA 102 4.09 .65 1.2 5.0
RE 102 3.66 .65 2.2 5.0
Experientiality 102 3.33 .65 1.8 4.7
EA 102 3.63 .07 1.9 5.0
EE 102 3.03 .07 1.4 4.6
Demaographic 102
Age 102 4341 11.92 18 70
Experience 102 16.66 11.14 0 40

Correlations

The main question in this study is whether the personality traits represented by the Big
Five dimensions influence the cognitive processing information styles as measured by REI. The
correlation between these two sets of dimensions certainly hints if this is the case or not. The
results of the correlation analysis presented with Pearson r values are presented in Table 4.

Based on the results of this research Openness is very significantly correlated to
Rationality r (100) = .45, p <.001. Separately for the sub-scales, the values are for Rational
Ability r (100) = .33, p <.001 and Rational Engagement r (100) = .47, p <.001.
Conscientiousness is also very significantly correlated to Rationality r (100) = .37, p <.001. For
Rational Ability r (100) = .41 and a bit weaker for Rational Engagement r (100) = .25, p < .05.
Both of these dimensions don’t have that kind of influence on Experientiality. In that domain
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Agreeableness is significantly related to Experientiality with r (100) = .31, p <.001 and
separately for the sub-scales Experiential Ability r (100) = .33, p <.001 and Experiential
Engagement r (100) = .25, p <.01. Worth mentioning is the relation of Neuroticism with one of
the sub-scales of REI, the Rational Ability r (100) = .21, p <.05, although it is not correlated
with Rationality as a whole and even has a negative direction, an insignificant one, for the other
sub-scale of Rational Engagement.

Table 4

Correlations Between Big Five and REI Dimensions and Sub-Dimensions

Rationality Experientiality
Total Ability  Engagement Total Ability  Engagement
Openness A50%**  329*** AT4F** 136 J111 141
Conscientiousness  .367***  409*** .246* -.033 .053 -.114
Extraversion -.081 -.029 -.116 159 138 157
Agreeableness  -.127 -.106 -121 B14*x* 330 ** 253**
Neuroticism .108 .206* -.012 -.148 -.098 -.176

Note: *p<.05 **p<.01 ***p<.001 (2-tailed); N =102;

Multiple Regressions

Hierarchical multiple regression was performed in order to determine if Big Five
Dimensions have predictive power on Rationality. For the purposes of the analysis, evaluation of
the assumptions was performed. The ratio of participants to independent variables was in
accordance with the assumptions necessary for the multiple regression analysis. The tests for
normality, linearity and homoscedasticity of residuals were satisfactory, thus no transformation
of variables on these accounts took place. Using the p <.001 criterion for Mahalanobis distance
no outliers among the cases were found. Additionally, no missing data among the cases of N =
102 or suppressor variables were found. The Durbin-Watson test showed that the residuals are
independent. The collinearity diagnostics showed no cause for concern about multicollinearity
and singularity, all variables entered the equation without violating the default values for
tolerance and VIF. After finalizing the evaluation of the assumptions a hierarchical multiple
linear regression analysis was performed. Age, Gender and Experience were the variables to
control for, and they were entered first. Next entered were the variables of main interest, the Big
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Five. The summary of this two-step process resulting in obtaining two models for the
hierarchical multiple regression procedure with Rationality as independent variable is shown on
Table 5. No significant results for the control variables from Model 1 were derived. Model 1
explained just 1.1 % of the variance in Rationality and it wasn’t significant. The very significant
change in F (4 F =10.680) at level of p <.001 showed that the Big Five variables entered in the
second step significantly improved in explaining the variance of Rationality. That conclusion
was even strengthened by the values of R? = .37 and R? change 4 R? = .36, meaning that more
than a third or 37% in the variance of Rationality was predicted by the personality trait factors F
(8, 93) = 6.88, p <.001. The summary of Model 2 reflects this, showing strong significance p <
.001, for Openness (5 = .446) and Conscientiousness (5 = .330) and somewhat weaker

significance p < 0.5 in the opposite direction for Agreeableness (5 = -.199).

Table 5
Summary of Hierarchical Regression Analysis for Variables Predicting Rationality

Variable Model 1 Model 2
B SEB B B SEB B

Constant 3.830 296 1.723 494
Gender 130 132 107 .063 117 .052
Age .000 .010 .010 -.002 .008 -.042
Experience -.001 .010 -.020 .003 .009 063
Openness 052 .010 A46F**
Conscioentiousness 034 .009 .330***
Extraversion -.005 .007 -.061
Agreableness -.018 .009 -.199*
Neuroticism .009 .006 134
R? 011 372
F 369 6.882***
A R? 011 .361
AF 369 10.680***

Note: *p<.05 **p<.01 ***p<.001; N =102;
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Another hierarchical multiple regression analysis was performed, this time with Experientiality
as dependent variable. The procedure was very similar as the previous for Rationality as DV.
Prior to performing the analysis, evaluation of the assumptions was performed and deemed
satisfactory. The introduction of Experentiality into the set of variables didn’t seem to spoil the
set in breaking the assumptions. First entry was Age, Gender and Experience and second entry
the Big Five factors. The summary of the models for this hierarchical multiple regression is
presented in Table 6. The first model explained 6.9% of the variation in Experientiality, but it
wasn’t significant. Model 2 showed some significant result p < .05 for Agreeableness ( = .245).
The change in F (4 F = 2.596) was significant at level p < .05 meaning that the variables added
in the second step significantly improved the prediction. Big Five variables accounted for
explanation of 18.3 % of the variation in the independent variable (F (8, 93) = 2.611, p < .5).

Table 6

Summary of Hierarchical Regression Analysis for Variables Predicting Experientiality

Variable Model 1 Model 2
B SEB S B SEB S

Constant 3.875 321 2.993 .630
Gender -.239 143 -.176 -.120 150 -.088
Age -.016 011 -.289 -.016 011 -.287
Experience .013 011 219 011 011 191
Openness 015 .013 119
Conscioentiousness -.012 012 -.103
Extraversion .009 .009 112
Agreableness 024 011 .245*
Neuroticism -.009 .008 -.119
R2 .069 183
F 2.436 2.611*
A R? .069 114
AF 2.436 2.596*

Note: *p<.05 **p<.01 ***p<.001; N=102;
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Discussion

Interpretation of the results

The main research question this study tried to answer was whether personality traits can
have an effect on medical decision-making by influencing the choice of cognitive information
processing styles, or personality has no significant role in it. The scientific hypotheses were
investigated by measuring personality traits with the Goldberg’s (1992) Big Five Factors
Inventory and dual-processing styles with Epstein’s (1999) Rational Experiential Inventory.

Based on the results, it is safe to say that some traits have significant influence on
choosing between a more analytical or more intuitive way of thinking. Also, medical
professionals seem to have a clear preference towards the rational in comparison to the
experiential style of cognitive processing.

Some traits have a bigger say in influencing this choice. As expected, Openness and
Conscientiousness definitely represent the largest pieces of the cake when influence on
Rationality is at stake. Neuroticism also has its say but on one of the sub-dimensions on
Rationality, namely the Rational Ability and not on Rationality in total as a composite
dimension. This comes as somewhat of a surprise, since this dimension hasn’t been mentioned as
positive predictor for Rationality in previous research. Agreeableness and Extraversion showed
reverse but not significant direction in influencing Rationality. Interestingly, these levels were
reached in the study of Paccini and Epstein (1999).

On the other side, Agreeableness seems to be the only significant predictor for
Experientiality. Friendly and compassionate doctors and nurses perhaps go with their gut, at least
sometimes, when making medical decisions. This reminds us of the doctor from the example at
the beginning, trying to save the boy’s life. It would certainly fit in the mental sketch we can
draw about his personality after reading the anecdote.

Openness is the trait that leads the way in predicting Rationality, significantly
contributing in explaining the variance of this variable although not equally for the two sub-
dimensions. It has a greater impact on Rational Engagement meaning that it can predict
enjoyment in thinking in analytic manner more than the ability to think in the same way,

represented by the Rational Ability sub-dimension.
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Conscientiousness is next in line in predicting Rationality in total, but from the
perspective of the sub-scales, the situations is somewhat reversed as for Openness. Conscientious
medical professionals seem to have emphasized Rational Ability while Rational Engagement is
present in a lesser degree judging from the lower value of the level of significance and the value
of correlation.

It is not much of a surprise that highly intellectual people like doctors, with a sense of
novelty and creativity, characteristic for the personality trait of Openness, which are also very
organized and efficient manifesting Conscientiousness, would prefer the rational thinking style.
They are perhaps the most wanted traits in the selection of medical students and later medical
professionals. These attributes, depicting confidence in their rational capacity, are desired if not
required by their patients, employers and society at large.

The Big Five dimensions as a set showed greater predictive power for Rationality of
about 37% than for Experientiality, around 18%, meaning that personality traits influence the
cognitive processing styles but are biased for the rational-analytic way of thinking.

Age, gender and the length of work experience play no significant role in influencing the
choice of medical professionals on the thinking style when making a decision.

Connection with previous research

There is not much research that has been done in investigating the interaction of Big Five
inventories with REI, and none of them uses Goldberg’s Big Five Markers version. As for the
sample, only one uses health care professionals, on Slovak paramedics (PilArik & SarmAny-
Schuller, 2011), while the choice for Big Five is NEO FFI. Paramedics are emergency medical
technicians that are not trained in diagnostics or extensive medical care as the medical
professionals used in the sample of the present study. In their study PilArik and SarmAny-
Schuller (2011), which has substantially different research design than this study, they group
dimensions measured by different instruments in several factors. Clear interaction of REI and
Big Five is not reported, but they mention Neuroticism and Extraversion as predictive factors in
decision making of the paramedics. Neuroticism, as mentioned played a small part in this study,
but extraversion showed to be insignificant predictor.

The first time REI-40 was administered (Paccini & Epstein, 1999) along with a Big Five
Inventory, in that case NEO-FFI by Costa and McCrae (1989) and on a sample of undergraduate
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students even more biased towards female participants than the sample of the present study, was
in the study when this Inventory was developed. Paccini and Epstein (1999) reported very
similar values for the correlation of Openness and Rationality of medium correlation and very
strong significance. Slightly stronger correlation was found in this study of medical professionals
but substantially stronger value for the correlation of Conscientiousness and Rationality in
comparison with the mentioned study, very significant in both cases. Agreeableness was found to
be significant predictor for the experiential style in both researches and Paccini and Epstein
(1999) registered influence of Extraversion also, which was not detected in the present study.

Reyna and Ortiz (2016) also found some significant results for the predictive power of
Extraversion on Experentiality in their study of undergraduate students, but obviously that
connection wasn’t made in this sample of medical professionals.

Witteman et al. (2009) found significant results for Conscientiousness as predictor for
Rationality in the large Dutch sample, but not for Openness as this study. It was found along
Conscientiousness in the smaller Spanish sample, but that one had generally week predictive
power. Nonetheless, the tendency is there and is concurrent with the present study of medical
professionals.

This study showed a clear preference for the rational thinking style over the experiential.
Previous research supports this finding. Stiell et al. (2012) demonstrated it on emergency
physicians, Sladek et al. (2008) on cardiologists and Jensen et al. (2016) on working paramedics
and student paramedics where both groups showed significant favorability towards the rational
decision-making style. McLaughlin et al (2014) also support this, in their study of rational and
experiential decision-making preferences of third-year student pharmacists where no significant
differences were found in relation to gender. Unfortunately none of these studies investigated

personality traits as predictors for the cognitive information processing styles.

Importance of the Study

There are few points of novelty that this study introduces. As mentioned, of the small
number of studies investigating personality traits in interaction with dual-process thinking styles,
no previous research has used Goldberg’s (1992) version of the Big Five Marker Inventory. That
measure of personality traits was built on the longstanding tradition of lexical approach in

determining the fundamental personality traits unlike Costa and McCrea’s effort which is based
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on factor analysis of questionnaires. But, it is their NEO FFI versions that are predominantly
used in the research designs relevant for this study. The importance in this sense is that using an
Inventory based on adjectives used in common language as this study does pertains to the
generalization of results that can be more easily achieved in that way.

Another novelty is the sample composition which comprises doctors and nurses, highly
trained medical professionals. As already explained, the only other study that uses health
professionals is that of PilArik and SarmAny-Schuller (2011), but they used different research
design and paramedics. Nurses are somewhat disregarded when composing samples of medical
professionals, although they are usually highly trained and in many occasions the first responders
and influencers in situations of medical decision-making, especially in emergency cases.

The location of the study is also a novelty point since no previous similar research has
been done in Macedonia or in the region. This contributes to the generalization of future research
endeavors done in similar research designs. Partially, it already does, pertaining to the part where
preference for rational or experiential decision making styles on medical professionals were
investigated (Sladek et al., 2008; Stiell et al., 2012; McLaughlin et al., 2014; Jensen et al., 2016),
by confirming their findings.

The results of this study clearly show us that personality traits can be a predictive factor
in medical-decision making styles. This is true without a doubt for the traits of Openness and
Conscientiousness in the context of the rational analytic way of thinking and also Agreeableness
for the more intuitive and heuristic approach towards decision making. These findings should
certainly be presented to medical professionals as knowledge about how they make the decisions
in their workplace. This knowledge can be applied in the process of education for the new
medical students in adjusting both the way they are taught and how they apply their training
afterwards. Dual process theory claims no precedence for the cognitive processing systems,
although Epstein (2003) clearly has a preference, and medical students should learn how to
employ their experiential system more, since the results show clear preference in the other
direction, for the rational thinking style. The analytic conscious cognitive system has the
capacity of processing 60 bits of information per second, and the unconscious intuitive system
closely to 12 million of bits of information (Dijksterhuis, 2006). Doctor’s should understand that
going with their gut, is not choosing the inferior but as many authors would agree (Epstein, 2003:

Dijksterhuis, 2006, Gigerenzer 2007, Gladwell 2005) the superior cognitive mechanism. It is not
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a dangerous method, but something that can actually save lives. We can only imagine that if the
specialists from the example in the beginning had more profound knowledge about the
psychological principles governing dual-process decision making they would’ve allowed the
young doctor to continue with his treatment and the story would have a happy ending.

Limitations and directions for further study

As in every study that uses self-reporting questionnaires, the honesty of those self-
reporting and their insight, ability to properly asses what is demanded by the items in the
inventory is questionable. Luckily the inventories used have high levels of validity and reliability
(Paccini & Epstein, 1999; Goldberg, 1992; Bjorklund & Backstrém, 2008; Witteman et al., 2009;
Reyna & Ortiz, 2016). However, that can never change the insight achieved by an experimental
setting where the dimensions of need for the research can be assessed without the filter of the
participants.

The sample used in this study was sufficient for the statistical analysis performed, but a
larger sample would probably be more informative. Also, a more balanced sample in relation to
the gender of the participants would be a better way to go, although it would not be a guarantee
for different results as it didn’t show to be very influential in this study. A case in point is the
present sample which was well balanced in distribution of Age and Experience but they didn’t
show to be influential variables in the general results. Different versions of the inventories
measuring the dimensions researched in this study or different measures altogether for these
dimensions would be an interesting variation to use and check the stability of the results.

Determining whether there is an influence of the personality traits on thinking styles was
the aim of this study but also understanding the mechanisms it happens in the context of dual-
process theory is of no lesser importance. Further clarification should be achieved with
experimental designs in settings of cognitive neuroscience as well as simulation experiments. In
that sense a similar study with expanded design allowing for support of fMRI data of the brain
areas used in the process of the actual medical decision-making might show to be very
informative.

People are not some mythical cognitive superheroes with limitless capacity that can
process all the necessary data using impeccable logic in real time. Software based expert systems

can do that better and faster. The revelation of this and similar studies can be used as background
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knowledge in designing modern Al based Medical Expert Systems for decision-making. This
study could motivate software designers to create not only systems based on normative logic, but
on multivariate and fuzzy logic as well in order to simulate the mechanisms of the experiential,
intuitive cognitive processing system. In situations where you don’t have access to medical staff,
and have medical issues, this can show to be of outmost importance. Imagine you are on a
mission on Mars or exploring the darkest arias of this planet or any situation for that matter
where the only thing you have is the Medical Expert System on your computer. Normative
knowledge based on formal logic can only go so far. In novel situations you need different,
heuristic approach, that has shown to be of great importance in modern Al endeavors and this

should certainly be a direction to go.

Conclusion

This study uses sample of medical professionals, but as previous research shows the
results are concurrent in great deal regardless of profession. Maybe the level varies. It
demonstrates that personality traits, at least some of them, have predictive power on the
preference for cognitive information processing that leads to decisions we all make in the course
of our lives. This should generate an interest in everyone to at least inform themselves about the
result of this study and how it was achieved and in the context of psychology hopefully provides
another piece of the puzzle in explaining the modus operandi of dual-processes in relation to
personality. We have been or will be at some point faced with a serious medical decision and it
certainly helps to know the mechanisms and tendencies in reaching that decision. It is maybe
even more important for the medical professionals themselves. In conclusion, personality traits
as defined by the five factor model, or in particular Openness, Conscientiousness and
Agreeableness were shown to have some influence on the rational and experiential cognitive

information processing styles medical professionals use when making their decision.
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Appendix A

Big Five Factors Inventory Items (Goldberg, 1992)

1. Am the life of the party.

2. Feel little concern for others.
3. Am always prepared.

4. Get stressed out easily.

5. Have arich vocabulary.

6. Don't talk a lot.

7. Am interested in people.
8. Leave my belongings around.
9. Am relaxed most of the time.

10.
11.
12.
13.

Have difficulty understanding abstract ideas.
Feel comfortable around people.

Insult people.

Pay attention to details.

14. Worry about things.

15.
16.
17.
18.
19.

Have a vivid imagination.

Keep in the background.
Sympathize with others' feelings.
Make a mess of things.

Seldom feel blue.

20. Am not interested in abstract ideas.

21.

Start conversations.

22. Am not interested in other people's problems.

23.

Get chores done right away.

24. Am easily disturbed.

25.
26.
217.
28.
29.
30.
31.

Have excellent ideas.

Have little to say.

Have a soft heart.

Often forget to put things back in their proper
Get upset easily.

Do not have a good imagination.

Talk to a lot of different people at parties.

32. Am not really interested in others.

33. Like order.

34. Change my mood a lot.

36
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35. Am quick to understand things.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Don't like to draw attention to myself.
Take time out for others.

Shirk my duties.

Have frequent mood swings.

Use difficult words.

Don't mind being the center of attention.

Feel others' emotions.

Follow a schedule.

Get irritated easily.

Spend time reflecting on things.
Am quiet around strangers.
Make people feel at ease.

Am exacting in my work.

Often feel blue.

Am full of ideas.

37
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Appendix B

Big Five Factor Markers Inventory Items — Macedonian Translation

CyMm T0j IITO ¥ J1aBa )KUBOCT Ha 3a0aBaTa
He gyBcTBYBaM MHOTY TpuKa 3a APYTUTE
Cexorai cyMm MmoJaroTBeH/a

JlecHo 3amaram noj crpec

Hmam Gorat peuyHuK

He 360opyBam MHOTY

Me unHTEpECupaar JyretTo

Hacekane octaBaM MoH HeIITa

Omny1ireH cyM BO HajrojieM Jell 0] BpEMETO

. Imam norenikotun 1a pazdepam ancTpakTHH UIEH
. Ce uyBcTBYBaM yJ100HO Mery myre

. HaBpenyBam nyre

. OOpHyBaM BHUMaHHE Ha JETaU

. Ce rpmwxam 3a pabotute

. Umam OyjHa (hanTaszmja

. Ce ap>xam BO mo3aiiHa

. CouyBCTBYBaM €O 4yBCTBaTa Ha JIPyruTe

. Kpeupam xaoc on Hemrara

. PeTko ce yyBCTByBaM Ta:kHO

. He Me nHTepecupaar ancTpakTHu uaeu

. I'm 3anounyBam pa3roBopute

. He me unTepecupaat nmpobieMuTe Ha JPyTUTe JIyre
. Bemnam ru u3BpiryBaMm 0OBpCKUTE

. JlecHO MM mOIIpevyBa HEWITO BO AKTUBHOCTA

. UmamMm ommnyHu uaeu

. Umam Masiky mro ga kaxam

. Umam Mmexo cpue

38
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Yecro 3a60paBam /1a ' cTaBaM HeEIITaTa Ha CBOE MECTO
JlecHO ce Bo3HEMHUpYBaM

Hemam no6pa danrasuja

300pyBaM CO MHOTY Pa3JIM4HU JIyfe Ha 3a0aBUTE
He cym BuCTHHCKM 3aUHTEpECUpPaH 3a JIyI'€To
Caxawm pen

MHory ro MeHyBaM pacro0KEHHETO

Bbp3o ru chakam paborute

He cakam na nmpuBiekyBaM BHUMaHUE
OnnenyBaM Bpeme 3a IpyruTe

I'n u36ernyBaM 0OBpCKHTE

Mmam yecTu IpOMEHHU BO PACIIONOKEHHETO
Kopucram Temniku 360poBu

He mu npeun fa cyM BO LIEHTapOT Ha BHUMAHHETO
I'u 94yBCTBYBaM TYyI'HITE€ €EMOLIUI

Crnenam pacnopen

JlecHo ce uputupam

[TomuHyBaM BpeMe pa3MHUCITyBajKu 32 pabOTHUTE
TuBok cym mery Helo3HaTu

I'u ocno6oyBam JIyreTo oJ1 HalHaTOCTa

Ctpor cym Bo paboTtara

YecronaTu ce 4yBCTBYBaM Ta)KeH

ITonn cyMm co uneu

39
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Appendix C

Rational Experiential Inventory Items (Paccini & Epstein, 1999)

1. I have a logical mind.

N

. | prefer complex problems to simple problems.

3. I believe in trusting my hunches.

4. | am not a very analytical thinker.

5. I trust my initial feelings about people.

6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27.
28.

. I try to avoid situations that require thinking in depth about something.
. I like to rely on my intuitive impressions.
. I don’t reason well under pressure.

. I don’t like situations in which I have to rely on intuition.

Thinking hard and for a long time about something gives me little satisfaction.
Intuition can be a very useful way to solve problems.

I would not want to depend on anyone who described himself or herself as intuitive.
I am much better at figuring things out logically than most people.

I usually have clear, explainable reasons for my decisions.

I don’t think it is a good idea to rely on one’s intuition for important decisions.
Thinking is not my idea of an enjoyable activity.

I have no problem thinking things through carefully.

When it comes to trusting people, I can usually rely on my gut feelings.

I can usually feel when a person is right or wrong, even if | can’t explain how | know.
Learning new ways to think would be very appealing to me.

I hardly ever go wrong when | listen to my deepest gut feelings to find an answer.

I think it is foolish to make important decisions based on feelings.

| tend to use my heart as a guide for my actions.

| often go by my instincts when deciding on a course of action.

I’m not that good at figuring out complicated problems.

I enjoy intellectual challenges.

Reasoning things out carefully is not one of my strong points.

I enjoy thinking in abstract terms.

40
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29. | generally don’t depend on my feelings to help me make decisions.

30. Using logic usually works well for me in figuring out problems in my life.

31. | think there are times when one should rely on one’s intuition.

32. 1 don’t like to have to do a lot of thinking.

33. Knowing the answer without having to understand the reasoning behind it is good enough for
me.

34. Using my gut feelings usually work well for me in figuring out problems in my life.
35. I don’t have a very good sense of intuition.

36. If I were to rely on my gut feelings, | would often make mistakes.

37. 1 suspect my hunches are inaccurate as often as they are accurate.

38. My snap judgments are probably not as good as most people.

39. I am not very good at solving problems that require careful logical analysis.

40. 1 enjoy solving problems that require hard thinking.
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16.
17.
18.
19.

20.
21.

22,
23.
24,

Appendix D
Rational-Experiential Inventory — Macedonian Translation

Nmam noruuku ym

[Tpedepupam ciioxeHHn HACTPOTH €THOCTABHU MTPOOTIEMHU

BepyBam BO MoHTE MIpETUyBCTBA

He pasmucinyBam MHOTY aHATUTUYKA

Hm BepyBaM Ha MOUTE TIPBU UMITPECUH 32 JTYIE€TO

Ce oOuayBam J1a n30erHaM CUTyaIluu Kou Oapaat 1j1ab0Ko MHUCIICHE 32 HEIIITO
Cakam f1a ce moTHMpaM HAa MOUTE MHTYUTUBHU BIIEYATOIN

He pacynyBam 1006po moj IpUTHCOK

He cakam cutyaruu Bo KoM Mopam Jia ce IOTIIpaM Ha HHTYyUIIUjaTa

. HarmopHoTO M 107TO MUCIIEHE 32 HEKOja paboTa MM J1aBa Majia caTuc(akiyja

. UHTYynmmjara Moxe 1a Oujie MHOTY KOPHCEH HAUMH 3a pelliaBame MpoodieMu

. He 6u cakan fna 3aBrcaM 0J1 IMYHOCT KOja ce0ecH ce ONMUINYBa KaKO MHTYHTHBHA
. I'u cdakam paboTuTe Ha JOTMYKK HAYMH MHOTY TIOJOOPO O ITOBEKETO JIyre

. OGMYHO UMaM YUCTH, 00jaCHUBU TPUIMHH 32 MOUTE OJITYKH

BaXHU OJUTYKH
PasmucmyBameTo He € MOja 3aMUCIIa 32 aKTHBHOCT BO KOja Y)KUBaM

He Mu nipercTaByBa mpo0biemM ako Tpeba BHUMATETHO Jla pa3MHUcaM 3a padoTHUTe
Kora ce pa6otu 3a qoBep0a Bo Jiyf'eTo, 0OOMYHO UM BEpyBaM Ha IIPETUyBCTBATA
OOuYHO MOXaM JIa OCeTaM aKo HEKOj € BO MPaBO WU He, TypH H J1a HE MOXKaM Ja
o0jacHaM Kako T'o 3HaM Toa

VYdemeTo HOBU HAYMHH HA Pa3MUCITYBakhe MHOTY OM M€ 3aMHTEPECHPAIIO

Peuricn HUKOTAm HE TpelIamM Kora CH TH CITyIlIaM HajUTa00KHUTE MPETIYyBCTBA KOTa
Tpeba J1a HajJjaM OJirOBOP

Mucnam neka e OymanecTo Ja ce HocaT BaXXHH OJUTYKH Bp3 0a3a Ha YyBCTBaTa

Ce moBemyBam O CPIIETO KAKO BOJIUY 32 MOUTE TIOCTAIIKH

YecTomaTy ce MOTHHpaM Ha MOUTE WHCTHHKTH Kora Tpeda /1a peraM Kako J1a

Imocrarmam

42

. He Mucnam neka e qo0Opa uzeja 4oBeK /1a ce MOTIPe Ha UHTYHUIIM]jaTa MPHU HOCCHE Ha
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25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

He cym MHOTY n006ap npu pemaBame Ha KOMIDTHIUPAHA TPoOIeMH

V3kuBaM BO MHTEJIEKTYATHH IPEAN3BUIH

BuumarenHoTo oOMuciyBame Ha paboTHTE HE MU € jaka CTpaHa

Y6aBo MU € Kora pa3MHUCIIyBaM BO allCTPAKTHU TTOUMHU

BoobnvaeHo He 3aBHCaM Of TOMOIITA HA MOUTE YyBCTBA MPH HOCEHETO BAXKHU
OJUTyKH

YnorpeOyBameTo JIOThKa 00MYHO JOOPO M€ CITYKHU TP PEeIIaBakETO Ha MPOOIEeMHTE
BO MOjOT >KHUBOT

Mucnam aeka mocTojaT OKOJTHOCTH KOTa YOBEK Tpebda /1a ce MOTIpe Ha CBOjaTa
WHTYHIH]a

He cakam na Tpeba MHOTY Ja pa3MHCIyBaM OKOJY HEIITO

3HaewkEeTO Ha OJITOBOPOT € JIOBOJIHO J100p0 32 MEHE Ila Makap U Ja He ro pa3doupam
00jacHYBamETO KOE CTOM 3a] HETO

[ToTnupameTo Ha MPETYYBCTBATA MIPH PEIIABAHETO HA MPOOIEMUTE BO MOjOT KHUBOT
00MYHO OOPO M€ CITY>KU

Hemam MHOTY 106ap oceT 3a HHTYyHIIH]ja

AKo ce moTHHpaM Ha MOWTE MPETIYBCTBA, YECTONATH KE ITPaBaM I'PEIIKN

Cmeram JeKa MOUTE MTPETIYBCTBA CE HCTO TOJIKY YECTO HETOUYHH KOJIKY IITO CE
TOYHHU

MowuTe Op3H 3aKJIy4OLH BEPOjaTHO HE CE TOJKY JOOPH KOJIKY IITO CE Ha IOBEKETO
ayre

He cym mHOTY 100ap npu pemaBame Ha IpoOJIeMH KON N3MCKYBaaT BHUMAaTeHA
JIOTMYKa aHaJIN3a

VY>kHBaM BO pelaBame Ha MPoOJIEMH 3a KOU ce 6apa HallOpHO Pa3sMHCIyBambhe
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Appendix E

Screenshot of the user interface view of the Questionnaire
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Figure 1. Screenshot of the user interface view of the Questionnaire, illustrating the parts on the
screen used for: 1.Item position, 2.Likert scale, and 3. Progress bar.
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