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Abstract

Background: Healthcare providers were faced daily with many decision-making
that impacted patients’ safety. According to dual process theory, there were
two types of thinking: Experiential style (ES) and Rational Style (RS). Both
thinking styles had an impact on individuals’ decisions making. Therefore,
the aim of this study was to find out nurses’ and physicians’ styles of thinking
and how this impacted patients’ safety. Design: A cross-sectional study. Me-
thods: Nurses and physicians sample of adults (2 = 308), 190 (61.7%) of the
sample were nurses and 118 (38.3%) of the sample were physicians. Partici-
pants completed a self-report online survey, which included demographic in-
formation followed by questionnaires to measure thinking style and a cogni-
tive puzzle to see if the medical error was associated with certain styles of
thinking. Results: The main findings were that nurses (M = 2.41, SD = 0.37)
had significantly higher scores compared to physicians (M = 2.29, SD = 0.39)
in their ES, #305) = 2.73, p = 0.007; with medium effect size, d = 0.37692.
Conclusion: Nurses differed from physicians in ES where nurses had a sig-
nificantly higher score than physicians which could be positive for patients’
safety as higher ES would report errors compared to lower ES.
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1. Introduction

Expected utility theory [1] assumes people are rational decision-makers to maximise
outcomes. However, people are influenced by their cognitive, psychological and

emotional factors affecting their rationality leading them to errors [2]. Medical
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errors are the third leading cause of death in the US [3] and one million injuries
cost approximately $20 billion a year [4]. The prevalence of medical errors
worldwide is between 2.9% - 16.6% of all admission with outcomes ranging be-
tween temporary and permanent disabilities to death [5]. In one study 45% of
medical trainees and 10.5% of practicing physicians reported they made serious
medical errors due to cognitive bias [3]. Other studies showed that 75% of errors
in internal medicine were cognitive in origin, and up to 77% of diagnostic errors
were cognitive biases [6]. Additionally, in a survey in Canada, it was found that
42% of the public experienced medical errors [7].

Deep-rooted tendencies based on the person’s deep-rooted beliefs caused bi-
ases [8] and those biases affect how we decide and err [9] [10] [11]. Errors were
shown not to be just linked to technical or scientific skills and knowledge or the
lack of them, but to how the human mind works and medical errors lie in cogni-
tive science [12]. In a survey of 22 hospitals in the United States, 69% of reported
errors by physicians were caused by cognitive failures, particularly in the infor-
mation and decision-making processing stage [12].

There are 19 million nurses worldwide making decisions about patient care
every 30 seconds and 10 minutes depending on their specialty. Understanding
their way of thinking style could prove to be beneficial in understanding errors
and how to prevent them [13]. Physicians in the critical care setting would make
over 100 decisions on their daily rounds, they also suffered from different biases
and they would benefit from knowing their own way of thinking or thinking
about thinking “metacognition” and be conscious of it to avoid error [14] (p. 105)
as different tasks structures demanded certain way of thinking as tasks ranged from
no thinking effort in the skill base (routine) tasks to more conscious in the rule
base and knowledge base tasks [15] [16] [17].

Decisions are linked to how we think and there are two types based on the
dual-process theories of thinking: Experiential Style (ES) and Rational Style (RS).
ES is unconscious, fast, intuitive, and can operate in parallel for different tasks
unlike RS which is slower, conscious, reflective and serial so more focused [11]
[18] and it has been suggested that our biases were likely to be caused by the
overuse of ES or when it overrides RS [18]. Cognitive bias is defined “as errors or
flaws in judgement or decision-making, often to the point of denying reality”
and it is the root cause of medical errors in healthcare [19]. Therefore, medical error
solutions lie in cognitive science rather than medical science and this dual-system
thinking is how decision-making is made with sufficient empirical evidence to
support it [20]. Also, it was found that the style of thinking in nurses, for exam-
ple, was affected by more experience in the job and higher age where they used
more ES compared with RS [21]. Therefore, our cognitive disposition to respond
in a certain way will expose us to biases hence errors [22].

The dual process theories have considerable converging evidence to support
them [23]. A study using brain activities found different brain waves linked to
different tasks: skill, rule or knowledge-based, moving from low theta and high
alpha for skill-based tasks to high theta, low alpha and high gamma waves for
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other complicated tasks [24]. In addition, style of thinking preferences was also
confirmed by functional MRI where specific and different parts of the brain were
responsible for each style [25].

Each style has its own characteristics. ES is supposed to be important in sur-
vival situations due to its automatic response; however, it is also a source of su-
perstitions, prejudices and biases in decision-making while RS is more con-
scious, reflective, effortful, and slower. However, based on their independent ex-
istence [26], they can influence each other and also give rise to four different
combinations: high-RS/low-ES (rationally dominant), high-ER/low-ER (expe-
rientially dominant), high-RS/high-ES (dual preference), and low-RS/low-ES (dis-
engaged).

Moral judgement is an important aspect of healthcare as nurses and physi-
cians will make moral decisions all the time about their patients, and even though
this study will not assess moral issues, however, it was found that moral is affected
by the style of thinking. It was found that utilitarian moral judgement was fa-
voured by more RS and non-utilitarian moral judgement was more favoured by
ES of thinking [27]. Utilitarian moral judgement is more concerned with max-
imising the outcome of an action even if the action is harmful and it is not the
case with non-utilitarians who are concerned with the action itself being ethical
regardless of outcome [27]. Another study found similar results where moral de-
cision-making was significantly affected by the thinking style [28]. It was found
that those with RS are more likely to protect their own interests, less prosocial,
less altruistic and less helping behaviour than ES.

Rational thinking style was also more susceptible to stereotype bias in moral
decision-making which could lead to negative emotions that “will cue both ac-
tive and passive harm” [28] (p. 4) a result that might have negative implications
for patient care. Another study looked at the relationship between moral sensi-
tivity and medical error attitude and reporting where it was found that nurses
who had more morals were more sensitive in making errors and would report
the error for better future care [29]. Another study confirmed this where it was
observed that nurses had a higher rate of medical error reporting than physi-
cians [30]. This might have an implication for patient safety in hospitals where
the care could be affected by these two different thinking styles and the current
study is aiming to explore this to see the differences between nurses’ and physi-
cians’ thinking styles.

Therefore, knowing nurses” and physicians’ styles of thinking might help in
reducing medical errors as it would make healthcare providers more conscious
of different types of biases that could be caused by their way of thinking [31].
Even coping with stress at workplace, which is important in a healthcare setting
specially with long hours, is affected by the style of thinking where it was found
that males with a rational thinking style and females with an experiential style
coped better [32].

One of the questions to be also addressed here is the difference between male

and female nurses and physicians in their style and how does that affect their
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medical errors, as it was found that male physicians committed more errors than
female physicians [33]. Could the style of thinking explain this difference among
physicians and also nurses?

It was recommended that future studies to look at physicians’ way of thinking
and how this might affect medical error [18]. Furthermore, it was recommended
that future studies to find the association between failure of thinking styles and
clinical error as according to them no one did such a study before and they did
not find an association from their study even though they still believed there was
[20]. This study will look at this association between thinking style and making
an error using cognitive puzzles with the additional assessment of style of thinking
[20].

One study asserted that decision-making is a cognitive process and the inten-
sity of this depended on the task at hand as mentioned before from skill-based,
to rule-based and finally knowledge-based and understanding this cognitive
process would help to understand medical errors [34]. Using the REI-40, they
found that the emergency physicians preferred RS to decision-making however
both thinking styles were used. Another study used REI-40 but with paramedic
that is closer to emergency physicians in that their environment is hectic and
uncertain and task decisions vary all the time. They found similar findings where
the paramedics preferred using RS over ES; however, they scored high in both
thinking styles indicating they used both [35]. Additionally, they found that thinking
styles differed with age and experience, which is something this study will investi-
gate, as they found that working paramedics scored less in RS than students pa-
ramedics and also within the working paramedics younger group scored higher
in RS than older working paramedics.

A study of the relationship between thinking style and the level of externality
found there was a statistically significant negative relationship between thinking
style and the level of externality with a negative relationship to effective prob-
lem-solving, abstract thinking and reading abilities which are again vital infor-
mation to healthcare. Others found RS were high in openness to experience and
more conscience [36]. One more study looked at the same issue where they found
RS was significantly related to adjustment and self-control and experiential-
ist was significantly related to positive interpersonal relations and emotional
expressiveness [37], yet other studies found that this had a significant relation-
ship with ES instead [38]. However, all these studies had different populations
which could have affected their results which is something this study will explore.

Finally, thinking style was also different for healthcare providers who were pro-
viding care or gone into managerial positions. It was found that at the managerial
level, the RS was more prevalent than nurses, and physicians had a lower prefe-
rence for ES than nurses and managers, however, the study could not be genera-
lised due to small sample sizes [39]. Such studies are important in healthcare to
help plan future strategies and patients care and it is one of the objectives of this

study.
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The overall aim of the proposed study is to explore the impact of medical
profession (Ze. nurses vs physicians), gender, and years of experience on think-
ing styles, and the implications of this on patient safety and medical errors.

Objectives:

The objectives of the study are as follows:

1) To explore whether significant differences between and among nurses and
physicians existed on their levels of rational and experiential thinking. Based on
the literature it was hypothesised that there would be a difference between: nurses
and physicians (H1a), within groups for nurses’ (H1b-1) and within groups for
physicians’ (H1b-2) style of thinking and between female nurses vs. female phy-
sicians (H1c-1) and male nurses vs male physicians (H1c-2).

2) To determine whether there are significant genders differences in thinking
styles between nurses and physicians. It was hypothesised that gender will have
an effect on the style of thinking (H2).

3) To explore whether the participants’ number of years of experience or age
is significantly associated with their style of thinking. It was hypothesised that
based on the literature there would be an association between experiences (H3a)
and age (H3b) and the style of thinking.

4) To determine whether significant differences in thinking style exist between
those who answer a cognitive exercise (assessing susceptibility to cognitive error)
correctly and those who did not. It was hypothesised that there would a differ-
ence between participants who would answer correctly vs incorrectly (H4).

5) To determine whether significant differences in thinking style exist between
those who still provide patients’ care and those who moved into managerial po-
sitions and did not provide care. Based on the literature, it was hypothesised that
managers would prefer the RS compared to those who were still providing care
(H5).

2. Method
2.1. Participants

A simple random sampling was used to recruit nurses and physicians from per-
sonal networks (e.g. LinkedIn) via email during the period of 1* April-8" May
2022.

Participants had to be 18 years of age or older at the time of participation, and
the study included nurses and physicians only who were willing to take part in
the study and regardless of their job category or specialty excluding all other health-
care professions.

Sample size: According to Cohen [40] (p. 158), the targeted population size
for power of 0.80 and a = 0.05 to detect a medium effect size between two inde-
pendent sample means (majority of analyses conducted in this study) required
64 nurses and 64 physicians (128 in total). In total 604 participated, 257 were
removed as they were incomplete, 30 did not consent to use their data, 7 were

not physicians or nurses, and 2 were used to test the survey by the author and
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supervisor. The final sample (V= 308) comprised one hundred and ninety (61.7%)
nurses and one hundred and eighteen (38.3%) physicians. The mean age was
38.86 years (8D = 9.29; range = 21 - 71). Eighty-nine males (28.9%), one hundred
and seventy-nine females (58.1%), seven prefer not to say (2.3%) and thirty-three
prefer to self-describe (10.7%). Participants who provided patient care were 84.7% (n
= 261), and those who did not provide patient care were 15.3% (2 = 47).

2.2. Design

A cross-sectional, self-administered online survey was conducted with nurses
(female, male and providing care or not) and physicians (female, male and pro-
viding care or not) based on personal networks.

2.3. Materials

Qualtrics survey tool and SPSS (version 27) were used.

Demographic

Age, gender, years of experience, profession, and providing care or not. Cog-
nitive puzzle was given to participants that asked the question: The dose of a
combination drug (drug A + drug B) was equal to 110 mg, drug A was 100 mg
more than drug B, what is the dose of drug B? Participants were presented with 2
options: 5 mg (which was the correct answer) or 10 mg (which was the incorrect
answer). Participants were given 20 second to answer which was used to deter-
mine propensity for cognitive error (failure of the reflective mind). After 20 seconds
the screen turned to the next page. If the question was left unanswered, it was consi-

dered an incorrect answer.

2.4. Procedure

A 40-item questionnaire consisted of 4 subscales: Rational ability, Rational en-
gagement, Experiential ability, and Experiential engagement (subscales were not
used in the analyses; they were used to compute each style of thinking from their
two subscales by taking their average). Each subscale was measured by 10 items
that are scored on a five-point Likert scale from “Definitely False; score (1)” to
“Definitely True; score (5).” The responses for negatively-worded questions were
reversed scored. The total score for each subscale was computed by summing res-
ponses from each category and were divided by 10 for the average score for each
participant for each subscale.

Ethical approval was obtained from the University of Derby Research Ethics
Committee (reference number: ETH2122-3427). Nurses and physicians were asked
to complete an online electronic survey to collect data about decision-making. On
scanning the QR code, clicking the link or copying the link into a web browser,
participants were brought directly to the study via Qualtrics. The survey com-
prised a questionnaire assessing nurses and physicians’ style of thinking using
the Rational-Experiential Inventory-40 (REI-40) [41]. The REI-40 has been vali-
dated and has internal consistency scores (Cronbach’s alpha) ranging from 0.74 to

0.91 [35]. Our data were validated for internal consistency where the Cronbach’s
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alpha of the items representing the factor Rational Style was 0.873 which is good
[42]. The Cronbach’s alpha of the items representing the factor Experiential
Style was 0.828 which was also good.

In addition, the survey also included participants’ demographic date (age,
gender, level of education, years of experience), and an objective cognitive puz-
zle to assess failure of the reflective mind.

The study included an opportunity sample of nurses and physicians who were
willing to take part in the study. Interested participants were given a link to the
survey and a QR code if they wished to use their mobile for convenience. This
took them directly to the survey which was hosted on Qualtrics, an online survey
platform.

Participants were first presented with the participant information page which
provided a brief description of the study aims as well as participation require-
ments. Once participants had read the information page, they were then pre-
sented with the consent form. Participants were required to sign the consent
form by ticking three boxes before they could continue with the study. It was
clearly stated that participants could contact the researcher or supervisor should
they required further information in which case the researcher/supervisor would
clarify any queries. It was also clearly stated that participants could withdraw at any
point during the study, up until 2 weeks after their responses have been submitted.

Once informed consent was obtained, participants were provided with brief
recommendations to ensure study participation was as comfortable as possible.
Participants were then reminded that the questionnaires would take approximately
10 minutes. Therefore, they should adjust brightness on their chosen device prior
to starting the questionnaires to minimise eye-strain. Additionally, participants were
reminded that they may take short breaks during the questionnaires should they
needed it. It was also stated that participants should exit the study if they felt
uncomfortable and their responses would not be recorded.

The study then began. A separate set of instructions was presented for each
activity. The cognitive puzzle question was presented after the scale and timed
for 20 seconds. On completion, a debrief page appeared and participants were
thanked for their participation. Participants were asked to give post-consent for
the use of their data. Participants could express their consent by ticking two
boxes. Participants were reminded of how they could withdraw to remove their
data from study, as well as reminded of their ethical rights. They were informed

of both the researcher and supervisor contact details.

2.5. Analytic Strategy/Plan for Data Analysis

Qualtrics was used to share participant documentation (information page, con-
sent, post-consent, debrief) and access to the study to complete the questionnaire
and cognitive exercise.

Analysis was conducted using SPSS (version 27). Data cleaning involved remov-
ing incomplete responses, also the ones that did not consent to share their data,

none nurses and physicians, and test responses. Reversed question were done, and
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Multivariate outliers were removed. Test of normality by Shapiro Wilks and
histograms revealed non-normal data of the Rational Style (RS) and normal data
for the Experiential Style (ES). As such, non-parametric statistics were used with
RS and parametric with ES. Cronbach’s alphas were used to check internal relia-
bility. Spearman’s two-tailed correlations were conducted to identify whether age
and experience correlated with RS, and Pearson’s two-tailed correlations were
conducted for age and experience with the ES data.

Descriptive statistics (frequency, percentage, mean + Standard Deviation (SD))
was first used to establish levels of thinking styles among nurses and doctors in-
cluding participant characteristics (e.g. age, number of years’ experience).

To answer objectives 1, a series of tests of difference (independent Samples and
Mann-Whitney U depending on normality) were conducted to explore whether
differences between nurses and physicians existed for levels of thinking styles.

To answer objective 2, 2 (males vs females) x 2 (nurse vs physician) ANOV As
were used to explore interaction effects between gender and profession type in
levels of rational and experiential thinking.

To answer objective 3, two correlations (Pearson if normal data, Spearman if
non-normal) was used to explore relationships between 1) years of experience
and levels of experiential thinking and 2) years of experience and levels of ratio-
nale thinking. Similarly, for the age data.

To answer objective 4, two tests of difference (independent Samples or Mann-
Whitney U depending on normality) was used to explore whether levels of both
rationale and experiential thinking styles were significantly different based on
correct vs incorrect cognitive exercise groups.

To answer objective 5, two tests of difference (independent Samples or Mann-
Whitney U depending on normality) were used to explore whether levels of both
rationale and experiential thinking styles were significantly different based on

providing patients’ care vs not providing patients’ care.

3. Results

3.1. Descriptive Statistics

3.1.1. Preliminary Analysis
Shapiro-Wilk normality test showed that the Rational Style scale was not nor-
mally distributed (p = 0.606) and the experiential style data was normally distri-
buted (p < 0.05), hence the appropriate tests will be used accordingly.

Case number 241 was a multivariate outlier on both thinking styles; therefore,

it was removed from the analysis.

3.1.2. Primary Analysis

Objective 1

Objective 1a (Hla): Nurses vs physician differences in thinking styles.

A Mann-Whitney test was used to compare between Physicians’ RS and nurses’
RS as shown in Table 1.

There were no significant differences in the RS between nurse and physicians
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(U=9703.500, z= -1.92, p=0.055).

An Independent t-test was conducted to compare the ES between nurses and
physicians. Nurses had significantly higher scores than physicians in their ES of
thinking s shown in Table 2, £305) = 2.73, p = 0.007; with medium effect size, d
=0.37692.

Objective 1b: Differences in thinking styles within groups for nurses (H1b-1)
and physicians (H1b-2).

A Wilcoxon signed rank test for nurses’ thinking styles revealed that scores for
RS were significantly higher compared to their ES scores as shown in Table 3, z
= —3.34, p=0.001 with small effect size, r=0.17.

Similarly, A Wilcoxon signed rank test for physicians’ styles revealed that
scores for their RS were significantly higher compared to their ES scores s shown
in Table 4, z= —-3.61, p = 0.0003 with small effect size, r= 0.25.

Objective 1c Difference in thinking styles between groups between female
nurses vs female physicians (H1c-1) and male nurses vs male physicians
(H1c-2).

A Mann-Whitney U test revealed that RS scores were significantly higher in
the female nurses group compared with the female physicians as shown in Table
5, U=2476.00, z= -2.23, p= 0.026, with small effect size r=0.17.

Also A Mann-Whitney U test was done for the RS between male nurse and
male physician as shown in Table 6. The test revealed that there were no signif-
icant differences between male nurses compared to male physicians, U= 765.50,
z=-0.48, p=0.629.

An Independent t-test was conducted to compare the ES between Female
nurses and Female physicians as shown in Table 7. Female nurses had signifi-
cantly higher ES scores than Female physicians, #176) = 2.04, p = 0.043; with
medium effect size, d= 0.35580.

However, there was no significance in the ES scores between Male nurses and
Male physicians as shown in Table 8, #87) = 0.094, p = 0.925.

Objective 2 (H2): Gender x profession type differences in thinking styles.

A 2 x 2 ANOVA was conducted to assess the effects of gender (male vs. female)
and profession type (physician vs. nurse) on the thinking styles (RS and ES). The
p-value is more than 0.05 for both RS and ES respectively (0.705 and 0.471),
meeting the assumption of homogeneity of variance for job type data.

The p-value is more than 0.05 for both RS and ES respectively (0.429 and
0.418), meeting the assumption of homogeneity of variance for Gender data.

There was not a statistically significant interaction effect between gender and
profession type on RS, A1, 263) = 3.596, p = 0.059. There was also no main ef-
fect on RS of profession, H(1, 263) =.715, p = 0.399 and no main effect of gender
A1, 263) =1.022, p=0.313.

There was not statistically significant interaction effect between gender and
profession type on ES, A1, 263) = 1.117, p = 0.292. Additionally, there was also
no main effect of profession type on ES, K1, 263) = 1.492, p = 0.223. However,
Gender had significant main effect /{1, 263) = 5.278, p = 0.022 on ES, where fe-
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males (M = 2.38, SD = 0.37) had positive significant effect on ES scoring more
than males (M= 2.31, SD = 0.43).

Table 1. Physicians’ RS score results compared with nurses’.

Profession Md N
Physicians 2.35 118
Nurses 2.45 189

Table 2. Physicians’ ES score results compared with nurses’.

Profession M SD
Physicians 2.29 0.39
Nurses 2.41 0.37

Table 3. Nurses’ RS score compare with their ES.

Thinking Style (Nurses) Md N
RS 2.45 189
ES 2.38 189

Table 4. Physicians’ RS score compare with their ES.

Thinking Style (Physicians) Md N
RS 2.35 118
ES 2.29 118

Table 5. Female physicians’ RS score compared with female nurses’.

Thinking Style Md N
RS (Female Nurses) 2.45 129
RS (Female Physicians) 2.35 129

Table 6. Male physicians’ RS score compared with male nurses’.

Thinking Style Md N
RS (Male Nurses) 2.38 26
RS (Male Physicians) 2.35 63

Table 7. Female physicians’ ES score compared with female nurses’.

ES thinking style M SD
Female Physicians 2.31 0.36
Female Nurses 2.43 0.36

Table 8. Male physicians’ ES score compared with male nurses’.

ES thinking style M SD
Male Physicians 2.25 0.41
Male Nurses 2.25 0.38
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Objective 3: To explore whether the participants’ number of years expe-
rience (H3a) and age (H3b) are significantly associated with their style of
thinking.

A Spearman’s rank correlation coefficient was computed to determine the re-
lationship between the years of experience and Rational style. The results indi-
cate a non-significant relationship between years of experience and Rational
Style, [1(307) = 0.049, p= 0.393].

A Pearson correlation coefficient was computed to determine the relation-
ship between years of experience and Experiential Style. The results indicate a
non-significant negative relationship between years of experience and experien-
tial style, [(307) = —0.031, p = 0.584].

A Spearman’s rank correlation coefficient was computed to determine the re-
lationship between age and Rational style. The results indicate a non-significant
relationship between age and Rational Style, [1(307) = 0.064, p = 0.266].

A Pearson correlation coefficient was computed to determine the relation-
ship between age and Experiential Style. The results indicate a non-significant
negative relationship between age and experiential style, [/{307) = —0.031, p =
0.592].

Objective 4 (H4): To determine whether significant differences in thinking
style exist between those who answer a cognitive exercise (assessing suscep-
tibility to cognitive error) correctly and those who did not.

A Mann-Whitney U test was conducted to compare the level of RS between
participants who answered the cognitive exercise correctly and those who did
not as shown in Table 9. The test revealed that there were no significant differ-
ences between those who answered correctly compared to those who did not, U
=2839.500, z=—0.080, p=0.937.

An independent t-test was conducted to compare the ES between participants
who answered correctly and the ones who did not as shown in Table 10. There
were no significant statistical differences between participants who answered
correctly and participants who answered incorrectly, A305) = 1.104, p= 0.271.

Objective 5 (H5): To determine whether significant differences in think-
ing style exist between those who are still providing patients’ care and those
who did not and moved to administrative pathway.

A Mann-Whitney Test was used to compare the RS scores between healthcare
providers who still provide care and those who do not as shown in Table 11.
There were no significant differences for RS of thinking between healthcare pro-
viders who were still giving direct care to patients and who have moved into
managerial positions, U= 5082.000, z= —1.838, p= 0.066.

An independent samples t-test was conducted to compare the ES scores be-
tween healthcare providers who still provide care and those who did not as
shown in Table 12. A Similar finding for the ES was found where no significant
differences were identified between who provided care and who did not, £305) =
—1.908, p=0.057.
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Table 9. RS scores results for the puzzle question.

RS Thinking Style Md N
Correct Answer 2.50 20
Incorrect Answer 2.45 287

Table 10. ES scores results for the puzzle question.

ES thinking style M SD
Correct Answer 2.28 0.40
Incorrect Answer 2.37 0.38

Table 11. RS scores for participants who still provide care and who do not.

RS Thinking Style Md N
Providing Care 2.45 260
Not Providing Care 2.35 47

Table 12. ES scores for participants who still provide care and who do not.

ES thinking style M SD
Providing Care 2.38 0.38
Not Providing Care 2.27 0.38

4. Discussion

The present study aimed to explore and shed light on preferences in thinking
style between and among nurses and physicians and how would this be affected
by certain characteristics like gender and would this have an impact on patient’s
safety.

The findings from this study demonstrated that both nurses (consistent with
H1b-1) and physicians (consistent with H1b-2) had significantly higher levels of
rational style (RS) of thinking compared to their experiential style (ES) of think-
ing. High RS style has been associated with openness to experience, inquisitive
and diligent which are important aspects of healthcare providers [26]. Further-
more, in the present study, nurses were found to have a significantly higher level
of ES compared to physicians (Objective 1a, consistent with Hla). This finding
was similar to Sladek et al [39], however, their finding could not be generalized
due to small sample size. In general, there were limited studies comparing
thinking styles between physicians and nurses which is an opportunity for future
studies to consolidate this study. However, since this study found ES to be sig-
nificant in nurses and compared to other studies (participants were students not
healthcare providers), it was found that ES was significantly related to positive
interpersonal relations and emotional expressiveness which was expected and
useful as it might explain the caring aspect and interaction of nurses all the time

with patients [37]. This finding could also have implications on profession pre-
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ferences as thinking style differed between nursing and physicians and one study
linked thinking style and personality type to field studied in students [43] [44]
and this could pose a question for future research to find out more about nurses
and physicians and the effect thinking style and personality type on profession
preferences?

This study also looked at the relationship between age, years of experience and
thinking styles (Objective 3) where it did not find any relationships for both
RS&ES for years of experience (H3a) and age (H3b). This was contrary to other
studies findings where RS was higher with younger age and less years of expe-
rience in paramedic physicians [21] and emergency physicians [34]. One of the
explanations to this was that this study included all types of physicians instead of
focusing on only one specialty. Similarly, in another study but for nurses found
ES increased with age and years of experience [35]. Again one of the explana-
tions could be that this study included all types of nurses’ background and their
study was mainly for surgical nurses. In addition, the background of the para-
medic, emergency and surgical environment was similar where it was hectic and
extremely fast changing. This study was also contrary to assumptions that people
change with time as they age and also have more experience and even contrary
to the aging theory where there was a decline of executive function, speed of
processing, reaction time to tasks and decision-making due to cognitive aging
and the alteration of the dorsolateral prefrontal cortex [45]. However, on a posi-
tive note this study finding could also contribute to future studies where it con-
firmed the stability of thinking styles as a trait for people that they could be
identified by as the thinking styles did not change with age. Additionally, objec-
tive 5 (H5) could supports this assumption of thinking style stability where the
study compared healthcare professions if they were currently providing care to
patients or not as some of them might have moved to administrative or mana-
gerial position away from patient care where it was found that there were no dif-
ferences between the two groups.

Physicians were found from previous studies that their thinking styles differed
where they preferred RS over ES and this is in line with this study (Objective 1b,
consistent with H1b-1) where physicians were found to prefer RS compared to
ES [34] [35]. However, contrary to our study their female physicians had higher
score in RS and lower score in ES compared to our study (Objective 2, H2)
which could also support the ideas that REI-40 was sensitive in picking up dif-
ferences in groups as their study was for emergency physicians only, and as
McLaughlin et al [46] concluded that decision-making and thinking style dif-
fered in different populations.

Nurses were significantly more experiential in their thinking compared with
physicians (Objective 1a, consistent with H1a). This finding could be expected as
hypothesised for nurses as this style is strongly related with agreeableness, which
could be useful and important for taking instruction from their medical doc-
tors and nursing supervisors [37]. ES was also related to emotional expressivity

where they would show empathy to their patients when carrying out their care,
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and also this style of thinking was strongly and inversely related to categorical
thinking, distrust of others and intolerance which is vital for patients to be
treated without discrimination [37]. This difference between nurses and physi-
cians (objective la, Hla) could also be useful and beneficial to patients when it
comes to ES of thinking. As was mentioned in the introduction about the posi-
tive relation between ES and non-utilitarian moral judgement where the action
itself should be ethical regardless of the outcome compared with the rational
thinking style that is more connected with utilitarian moral judgement focusing
on the outcome regardless of the ethical implications of the action itself and more
susceptible to stereotype bias in moral decision-making [27] [28]. Therefore, as a
good protective mechanism for the patients, medical doctors have much more
patients to look at and would maximize their outcome by their availability of li-
mited resources and nurses, having less patients but much more time with them,
would scrutinize the moral aspect of the action itself [27] [28]. High ES could
also have explained why nurses had higher rate of reporting their medical errors
than physicians as morally they were found to be more sensitive to the action it-
self [29] [30].

As per medical errors themselves, it was reported that male physicians com-
mitted more errors than female physicians [33] as this study found that Females
had significantly higher ES score than Males (Objective 2, consistent with H2)
which was similar to other studies [47], this could offer a reason of previous
findings. Furthermore, more RS and less ES is positively associated with escala-
tion of commitment which has negative implications on patient care and making
errors as one would persist in their action even if it has no benefit or even negative
outcome by justifying to themselves that it is still the correct decision-making [48].
This finding was confirmed indirectly where it was shown that people who had
more RS and less ES, as the case in our study for physicians (objective 1b-2),
would be more inclined to exhibit behaviour compromises which in our context,
healthcare, could have negative implications to patient care and medical errors
[37]. In fact, medication errors were the highest reported incidents of medical
errors and within the cycle of the medication errors is prescribing by physicians
amounting to 140,000 deaths in the US and a loss of $76 to $136 billion on health-
care systems [49] and the style of thinking could be taking into account when
planning strategy to reduce this burden in healthcare where administrators need,
first, be aware of such findings and then plan to mitigate this risk with preven-
tion controls suitable for each organization context.

Healthcare providers were at more risk of suicidal attempts than other popu-
lation which has a negative implication on themselves, their patients care and
even the organization, however female physicians were at much more risks than
male physicians [50]. This does not explain why some female physicians were
more affected than other non-female physicians. This study cannot make a di-
rect association on this issue, but from thinking style point of view other studies
found that thinking styles has an association with the stress ability and life satis-

faction. It was found that high RS in males have positive outcome on stress cop-
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ing and life satisfactions, however for females it was found that they need to be
more towards ES instead [32] which was not the case in in this study findings for
female physicians and this could offer some inside into this serious issue. Fur-
thermore, females with high RS and low ES tended to have difficulties in having
intimate relationship, interpersonal relationships, distrust of others and others
would also react negatively towards them which could lead to depression [51] and
even more medical error as bad communication skills lead to more medical errors
[52]. Other studies also found that higher positive affect and greater life satisfac-
tion were associated with higher ES [53]. This study might explain more suicidal
prevalence in female physicians as it was found that they were more RS than ES
(objective 1b, H1b-2) and this could impact patients’ care negatively leading to
low quality of patients’ care and job performance [54]. Moreover, female nurses
were found to have more positive significant scoring in both RS and ES than fe-
male physicians (objective 1c, Hlc-1) who was associated with better emotional
intelligence and better wellbeing and life satisfaction [53].

Objective 4 was left last to discuss due to its uniqueness. The self-reporting
survey measures how we think, however, the cognitive puzzle measures how we
behave. Both the survey and the puzzle complement each other to give a wider
picture. The puzzle task required slow and conscious thought and may be with
some algorithmic mind and intelligence which all are associated with RS [20]
[55]. This study did not find any significant differences between those who ans-
wered correctly and incorrectly (H4). However, this study’s results showed all
participants (objective 1b, consistent with H1b-1 and H1b-2) had significantly
higher scores in their RS compared with their ES, yet 93.5% of the participants
got the wrong answer and previous studies got wrong answers between 50% -
80% but were different populations and participants thinking styles were not
assessed [20]. RS and ES are recognized as stable characteristics of individuals
throughout time and situations as two independent dimensions rather than
opposite ends of same spectrum distinguishing people from each other making
decision-making a unique aspect of people [26]. Mathematically, it was shown
that unsafe acts of human-making wrong decisions contributed more to errors
and accidents [56] [57]. ES was found to be used 95% of the time instead of the
optimal approach which is to utilise both styles of thinking “at appropriate times’
[58] (p. 228). Looking at all of the above of: thinking styles independences, the
puzzle needed RS as a task and the overuse of ES; one could argue that this could
be a choice or wrong choice of thinking style for specific tasks as the right thinking
style should be used at the appropriate time for the appropriate task. Supporting
this and adding more perspective to this could be by looking at one more re-
search where they tested the dual thinking theory and decision-making from
brain energy and Glucose demand. They looked at different tasks like skill base
(routine) and more demanding complex cognitive tasks, like rule and know-
ledge base, from Glucose demand on the brain and found that Glucose played
major part in more complex tasks and in certain countries like Israel they will

not allow complicated cases in courts just before lunchtime as judges would just
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use ES, less demand on Glucose, instead of RS where it is most needed [59].
Therefore, healthcare providers with their demanding tasks and long hours
might try to preserve the amount of Glucose they have, hence more ES instead of
RS, to last them during their long shift hours and results like this should be
part of their knowledge to be conscious of which style of thinking for specific
tasks and when to preserve their energy and when to utilise it more appro-
priately.

Finally, this study opened a new window to answer some questions about an
important topic which is patient harm and medical errors and for future studies
to complement this study and answer other questions raised above. To make
these kinds of studies stronger and more relevant could be done by doing such
studies on each specific organization to benefit more and see the differences as
each organization with its own unique culture. Additionally, digging deeper and
focusing on specific specialties where the environment is similar could also be
beneficial as they might have their own unique thinking style linked to their en-
vironment to help them see how to better their decision-making and patient care.
Another limitation was that the questionnaire was self-reported based on individ-

ual perception rather than real-life observations.

5. Conclusion

In conclusion, the study contributed to the knowledge about rational and expe-
riential thinking styles that could explain the unique variance of complex psy-
chological processes of complex healthcare medical errors and decision-making.
As both ES and RS existed separately, it was a good idea to know our style and bene-
fit from their interaction to support each other. Healthcare providers needed to be
aware of when to use each thinking style as different tasks require different types
of thinking where knowledge-based and rule-based like the cognitive puzzle re-
quired more conscious RS than ES and the skill-based routine tasks could be
done by ES as this would have a direct impact on making medical error [15] [16]
[26]. The study results contributed also to the possibilities of predicting health-
care workers’ behaviour and the adaptive consequences of these behaviours in
patient care and strategies to monitor and reduce patients’ harm as RS and ES
seemed to be a stable trait predictor. Adding to physicians’ and nurses’ educa-
tion such knowledge about decision-making should be a key priority in reducing
errors in healthcare and better patient care outcomes [10] [58]. However, medi-
cal error is a complex topic that needs to be covered with many dimensions oth-
er than the style of thinking where personality types, miscommunication among
staff, burnout, fatigue distractions all lead also to medical errors, however, some

are more prone to error than others and more research is needed [3].
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