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Introduction: Decision-making is not purely rational but highlighted by the
influence of intuitive and emotional processes. Recently, researchers have
focused more attention on understanding which environmental and personal
features influence decision-making processes, and how.

Objective and methods: On this study, we investigate whether Trait Anxiety
moderates the impact of Post-Traumatic Stress (PTS) symptoms reported during
COVID-19 pandemic on decision-making styles.

Results: The study included 1,358 Brazilian participants (80% women) aged
between 20 and 74 (M=41.11; SD=11.23) who responded to an online survey
between May and August of the year 2021 of COVID-19 pandemic to The
State—Trait Anxiety Inventory, The Decisions Styles Scale, The Impact of Event
Scale — Revised and questions related to COVID-19. Through moderation
analysis, we observed that experiencing PTS is associated with a higher tendency
to biased/heuristic decision-making processes.

Discussion: Trait Anxiety seems to influence how people respond to PTS
symptoms on decision-making related processes. Subjects with higher Trait
Anxiety reported lower tendency to appeal to rationality, especially under higher
reported levels of PTS. Meanwhile, lower Trait Anxiety subjects exhibited more
reason-based decision-making under higher rates of PTS. This work contributes
to a deeper understanding of the interplay among environmental and individual
differences on decision-making styles and helps to identify factors of vulnerability
for poorer cognitive functioning on stressful scenarios.

decision making, trait anxiety, post traumatic symptoms, decision strategies,
psychological distress, COVID-19
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Highlights

— Anxious individuals report lower levels of rationality and intuition on decision-making.

— Post-traumatic  symptomatology is associated with more intuitive decision-
making strategies.

— Individuals with higher Trait Anxiety tend to be less rational decision-makers under higher
display of post-traumatic symptoms.

— Meanwhile, people with lower Trait Anxiety tend to display higher levels of rationality
when higher rates of post-traumatic stress are presented.

— Anxiety trait might be considered a vulnerability factor for cognitive functioning in

contexts of post-traumatic symptomatology.

1. Introduction

On decision-making theories’ crib, choices were described as the
result of a conscious, deliberative, process in which known alternatives
and their consequences would be analyzed and compared. According
to classical theories of decision-making, people chose the most
advantageous available option and considered the availability of their
own resources (e.g., budget) to handle the consequences of their
choices (1, 2). Later, theories started to acknowledge that human
behavior, including choice behavior, was not purely rational and
highlighted the influence of intuitive and emotional processes (2-7),
a proposition now widely accepted.

A growing body of research has proposed people present
personal tendencies to rely on either rational or intuitive processes
when making decisions. This tendency may be described as “the
typical manner by which individuals make decisions” and it is
argued that it is built upon personality traits and habit-based
inclinations (8). Intuitive and rational decision styles are not
mutually exclusive (9) and may work together to provide better
outcomes (8). Each one of them presents pros and cons that might
be better suited for different contexts. To Payne (10), the efficacy
and the expression of each decision style depends on contextual
characteristics, in a way that personal tendencies be overrode by
situational specificities, leading an individual to be more intuitive
than usual, for example.

It is well established that decision-making is influenced by
both environmental/contextual factors and individual differences,
but, so far, researchers have focused on the study of direct/main
effects rather than looking into interactions among them. On this
paper, we seek to investigate whether Post-Traumatic Stress (PTS)
symptoms reported during COVID-19 pandemic in Brazil impacts
on measures of rational and intuitive decision-making styles.
Post-Traumatic Stress Disorder (PTSD) is the most frequent and
the most investigated psychiatric disorder on population exposed
to disasters (11). Several studies associates PTSD to deficits on
cognitive performance (12-19), including decision-making (20,
21). Neuroimaging studies suggest that brain regions associated
with decision-making are sensitive to changes induced by stress
response and behavioral research supports the hypothesis that
stress influences decision processes [for a review, see (22)].
Uncertainty related to an unknown disease coursing with
socioeconomic implications and frequent deaths seem to amplify
the risk perception. So, COVID-19 pandemic can be characterized
as a period higher than typical rates of perceived risk (23, 24) and
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psychological distress (23, 25-28). The rates of post traumatic
symptoms and disorders in mixed populations reached 15% of
prevalence during SARS and the COVID-19 pandemic including
the health care professionals in Brazil (29, 30).

Trait Anxiety (TA) belongs to the neuroticism x emotional
stability personality trait and “refers to the stable tendency to attend
to, experience, and report negative emotions such as fears, worries and
anxiety across many situations” (31: p. 1,989). Hartley and Phelps (32)
point out that Pre-Frontal Cortex (PFC)-dependent cognitive and
affective functions may be impaired in anxiety disorders. One of the
impaired functions would be decision-making since anxiety and
decision-making ability share neural substrates. Additionally, PFC
activity may reduce susceptibility to biases and promote more rational
decision-making (5, 33), which supports the hypothesis that more
anxious individuals could make less rational choices. Studies that
investigate the relationship between decision-making and anxiety
point out that anxious individuals tend to have greater risk aversion,
showing preference for safer choices in contexts of uncertainty. They
would also exhibit a more pessimistic assessment of the situation (34).
Other studies also suggest that anxiety is associated with higher levels
of loss aversion (35, 36). As pointed by (37), the relationship between
TA and decision-making only recently received attention and little is
known about the impact of anxiety on specific decision-making
variables (32).

Here we analyze whether TA affects the relationship between PTS
symptoms and decision-making during COVID-19 pandemic.
Building upon the literature about the impact of stress response on
cognitive functioning, and considering TA’s cognitive characteristics,
we hypothesize that more anxious individuals might display different
patterns of response to PTS symptoms on decision-making strategies
when compared to less anxious people. Specifically, we predict that TA
might be associated with the use of more intuitive and less rational
decision-making strategies.

2. Materials and methods
2.1. Participants

This study was part of a larger longitudinal online survey, which
was approved by the National Commission of Ethics in Research
(CONEP) on May 2nd, 2020 (CAAE #: 30823620.6.0000.5149). The
recruitment was made through “capture” promotions managed by the
Brazilian Psychiatry Association and directed to people across the
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whole country. On total, 3,341 subjects agreed to participate. Of them,
1,390 declared to have lived a traumatic life event and were included
on this study’s sample. Finally, 32 subjects were excluded because they
did not completely fill out the questions that assessed this study’s
variables of interest or because they failed to inform information
regarding sex and age. Data was collected from May to August 2021.
The final sample consisted of 1,358 subjects. Sample characterization
is presented on Table 1.

2.2. Instruments

Impact of Event Scale - Revised (IES-R): was created to provide a
more complete assessment of responses to traumatic events, being able
to cover domains that the Impact of Event Scale (IES) did not yet cover
(38). The IES-R is a self-report likert-type scale in which the individual
answers the questions based on the 7 days prior to the application of
the scale. The Brazilian Portuguese version scale consists of 22 items
distributed into 3 subscales: avoidance, intrusion and hyperarousal
that include the post-traumatic stress disorder assessment criteria
published in DSM-IV [(39), p. 598]. For this study, IES-R shows
reliability good reliability using McDonald’s omega 0.96 for Intrusion,
0.93 for avoidance, and 0.94 for hyperarousal.

State-Trait Anxiety Inventory (STAI-T): is an instrument
developed to measure anxiety across different cultures (40), and
was originally created by Spielberger et al. (41). It consists of two
subscales: one for state anxiety (STAI-S, item example: “I am tense;
I am worried”) and another for trait anxiety (STAI-T, item
example: “I worry too much over something that really does not
matter”) (40). In the case of our research, we opted for the STAI-T
version, which has 20 items in Brazilian Portuguese and is based
on a 4-point likert scale (40). On our sample, STAI-T shows a
McDonald’s omega of 0.87.

TABLE 1 Demographic characteristics.

Total sample (n=1,358)

Mean (SD) n (%) Min—-max

Low trait anxiety (n=721)

Mean (SD)

10.3389/fpsyt.2023.1105662

Decisions Styles Scale (DSS) is a self-report instrument developed
by Hamilton et al. (8) adapted to the Brazilian context by Mouta et al.
(42). DSS assess two decision-making styles: rational (guided by a
deliberative and conscious assessment of options’ pros and cons; item
example: “T prefer to gather all the necessary information before
committing to a decision”) and intuitive (based on quick and
automatic processes, such as “gut” feeling; item example: “When
making decisions, I rely mainly on my gut feelings”). The scale consists
of 10 items, which are answered on a 5-point likert scale. For our
study, DSS shows a McDonalds omega of 0.88 for rational style, and
0.81 for intuitive style.

Participants were asked to inform their biological sex and date of
birth, from which their age (in years) were calculated. Participants
were also asked to indicate whether their traumatic life event was
related to the COVID-19 pandemic, according to the following
options: (a) directly associated with COVID-19 pandemic, (b)
indirectly associated with COVID-19 pandemic, (c) not associated
with COVID-19 pandemic, and (d) not able to answer.

2.3. Statistical procedures

First, simple linear regressions were conducted for each one of the
dependent variables (rational decision-making style and intuitive
decision-making style). Predictors (PTS and TA) were entered
separately on individual models to verify each predictor’s main effect.
Then, moderation analysis (model 1) was run using Process v3.5 by
Hayes (43). Variables were entered as follows: PTS was entered as x
(predictor), TA was entered as w (moderator) and decision-making
styles (both intuitive and rational) were entered, on distinct analysis,
as y (dependent variable). All analysis were run using SPSS 20th
version, and we used p <0.05 as a cut-off.

High trait anxiety (n=637)

n (%) Min—-max Mean (SD) n (%) Min—max

Sex

Male 271 (20.0)

186 (25.8) 85 (13.3)

Female 1,087 (80.0)

535(74.2) 552 (86.7)

Age 41.11 (11.234)

44.39 (11.307)

37.40 (9.928)

Post-traumatic stress 3.17 (2.913) 0-12

2.12 (2.251)

0-12 4.35(3.118) 0-12

Trait anxiety 14.19 (4.187)

10.91 (2.245)

17.90 (2.385)

Decision style scale
(DSS)

Rational style 20.26 (3.253) 5-25

20.80 (2.908)

10-25 19.65 (3.508) 5-25

Intuitive style 15.10 (3.496) 5-25

15.10 (3.666) 5-25

15.10 (3.296) 5-25

COVID associated

distress

Directly associated 120 (8.8)

54 (7.5) 66 (10.4)

Indirectly associated 59 (4.3)

23 (3.2) 36 (5.7)

Not associated 1,097 (80.8)

616 (85.4) 481 (75.5)

Not able to respond 70 (5.2)

21(2.9) 49 (7.7)
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TABLE 2 Simple regression analysis predicting rational and intuitive decision-making style.

b
Decision .
. Model Predictor 95% ClI
making style
(LL-UL)
1 Constant 20.571 [20.316; 20.825] 155.317 <0.0001
Post-traumatic stress —0.099 [—0.158; —0.040] —0.089 -3.279 <0.0001 0.008
Rational style
2 Constant 20.796 [20.562; 21.030] 174.307 <0.0001
Trait anxiety —1.149 [—1.49; —0.808] -0.176 —6.598 <0.0001 0.030
3 Constant 14.647 [14.374; 14.920] 105.238 <0.0001
Post-traumatic stress 0.143 [0.079; 0.206] 0.119 4414 <0.0001 0.014
Intuitive style
4 Constant 15.096 [14.840; 15.351] 115.903 <0.0001
Trait anxiety 0.006 [—0.367; 0.379] 0.001 0.033 0.973 0.000

The bold indicates significant at p<0.05.

TABLE 3 Results from a regression analysis examining the moderation of the effect of PTS on rational and intuitive decision-making style by trait

anxiety.
b
razilii:grjstyle Predictor 95% ClI
(LL, UL)
Rational Style Constant 208.761 [20.6183; 21.1338] 0.1314 1.588.936 <0.0001
Post-traumatic stress 0.0763 [—0.0276; 0.1802] 0.0530 14.412 0.1497
Trait anxiety —11.236 [—1.4940; —0.7533] 0.1888 —59.518 <0.0001
Post-traumatic stress*Trait anxiety —0.1644 [—0.2964; —0.0344] 0.0668 —24.774 0.0134
Intuitive style Constant 152.632 [14.9834; 15.5429] 0.1426 1.070.358 <0.0001
Post-traumatic stress 0.1598 [0.0471; 0.2726] 0.0575 27.808 0.005
Trait anxiety —0.3639 [—0.7658; 0.0381] 0.2049 —17.759 0.076
Post-traumatic stress*Trait anxiety 0.0111 [—0.1310; 0.1533] 0.0725 0.1538 0.878

For rational style R?=0.036, MSE =10.2262, F(3,1,354) = 16.8546, p <0.001; for intuitive style R*=

3. Results

Demographic data is presented in Table 1, consisted of mostly by
women in middle age reporting stress not related to COVID-19.

To test the hypothesis that decision-making style varies as a
function of multiple factors and, more specifically, whether trait
anxiety moderates the relationship between PTS and decision-making,
simple linear regression and simple moderator analysis were
conducted. In the first step, a simple linear regression was calculated
to predict rational decision-making style based on PTS (Table 2,
model 1). A significant regression equation was found
[F(1,1,356)=10.752, p=0.001; R*=0.008]. The results of the regression
indicated that PTS significantly predicted rational decision-making
style (f=—0.089, p=0.001). Then, a simple linear regression was run
to verify whether rational decision-making style varied as a function
of TA (Table 2, model 2). Results indicated that TA significantly
predicted rational decision-making style (f=-0.176, p<0.001),
accounting for approximately 3% of the variance on rational decision-
making style reports [F(1,1,356) =43.531, p<0.001].

A similar process was conducted for the intuitive decision-making
variable. Simple linear regression results (Table 2, model 3) suggest
PTS is a valid predictor of intuitive decision-making style (#=0.119,
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0.0165, MSE =12.0464, F(3,1,354) =7.5792, p<0.001. The bold indicates significant at p<0.05.

p<0.001) on a model where [F(1,1,356) =19.481, p<0.001, R*=0.014].
Another simple linear regression equation was tested to verify whether
intuitive decision-making style varied as a function of TA (Table 2,
model 4). The equation was not significant [F(1,1,356)=0.001,
p=0.973] and TA was not pointed as a significant predictor of intuitive
decision-making style (=0.001, p=0.973).

A simple moderator analysis performed to investigate conditional
effects of PTS on rational decision-making style (Table 3) showed that
the interaction between PTS and TA was statistically significant
(b=-0.1654, 95% C.I.=—0.2964, —0.0344, p <0.05). According to the
results, the conditional effect of PTS on rational decision-making style
was only significant when TA was high (TA scale score >15), with
effect=-0.0891, (95% C.I.=—-0.1689, —0.0093, t=—2.1907, p<0.05).
When TA was low (TA scale score<15), (conditional effect was
0.0763, 95% C.I. = —0.0276, 0.1802, t=1.4412, p=0.1479). These
results suggest TA acts as a negative moderator of the relationship
between PTS and rational decision-making style. Conditional effects
for rational decision-making are represented on Figure 1A. Results
also suggest PTS impact on rational decision-making is only
significant when TA is high.

Results from the simple moderator analysis performed to
investigate conditional effects of PTS on intuitive decision-making
style (Table 3) showed that the interaction between PTS distress and
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FIGURE 1

Post-Traumatic Stress

High

Decision-making style as a function of trait anxiety and post-traumatic stress. (A) Corresponds to rational decision-making style and (B) corresponds to
intuitive decision-making style. Low and high levels of Trait Anxiety were set according to the median value displayed by the sample: Low Trait Anxiety
contemplates values under the median value and High Trait Anxiety covers values equal or higher than the median value.

TA was not statistically significant (b=0.0111, 95% C.I. = —0.1310,
0.1533, p=0.8778). Regression analysis with mean-centered variables
showed that only PTS was a significant main predictor of intuitive
decision-making (b=0.1598, 95% C.I. = 0.0471, 0.2726, t=2.7808,
Pp=0.0055). There was a trend for the main effect of TA on intuitive
decision-making (b=-0.3639, 95% CI. = -0.7658, 0.0381,

Frontiers in Psychiatry

t=—1.7759, p=0.076). These results suggest no moderation effect of
TA on the relationship between PTS and intuitive decision-making
style. Effects for intuitive decision-making are visually displayed at
Figure 1B.

Taken together, results suggest the direction of the impact of PTS
on rational decision-making style depends on TA level.
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4. Discussion

This study investigated the relationship between Post-Traumatic
Stress and decision-making styles, and whether Trait Anxiety
moderates it. Our findings suggest that the impact of exposure to
stressful contexts, measured by PTS, may change how people make
decisions. Furthermore, the direction of this change depends on how
vulnerable to anxiety people are. People who reported higher TA
exhibited lower levels of both rational and intuitive decision-making
styles when compared to subjects who reported lower tendency to
anxiety. More importantly, on contexts of trauma, the more anxious
people adopted a less rational decision-making style while subjects
with lower TA displayed more reason-based strategies.

Some mechanisms might be behind the observed results. The first
one is cognitive overload hypothesis. Literature on decision-making
suggests that, in uncertain scenarios, our mental resources, necessary for
self-control, are drained, which leads to an increase of the preference for
“wants” over “shoulds” (44). The cognitive overload hypothesis is also
present in the reasoning used to explain why people exposed to contexts
of poverty, debt and other stressful scenarios have worse cognitive
functioning when compared to other populations and themselves in less
challenging contexts (45, 46). TA might compromise the ability to use
effort-based strategies under stress via cognitive depletion due to
heightened mental activity toward anxiety-influenced processes, such as
worry, catastrophizing and planning for hypothetical scenarios.

Uncertainty is also a factor that might influence the observed
results. With the beginning of the COVID-19 pandemic, the world
experienced the biggest periods of uncertainty of the recent
history. In Brazil, the scenario is aggravated by factors such as
government misinformation through contradictory directions by
authorities responsible for coordinating actions to deal with the
current health crisis (47). Brazilians were therefore immersed in
uncertainties that encompass the economic, political, social, and
health spheres. We suggest it is plausible to consider that the
general context of uncertainty might play a part on how people
experienced stress response. In a study of two different stressful
scenarios, such as in medical activities after earthquake and in
COVID-19, a population also composed mostly by women perceive
stress as anxiety, somatization, and depression acutely. The
organization and participation on work related to the response to
the event were important to perception of distress to improve
health and wellbeing of professionals (48).

According to our analysis, PTS was positively associated to a more
intuitive decision-making style. This observation is consistent with the
findings that suggest uncertainty elicits intuitive/automatic processes
of decision-making (22). It is possible to argue that TA’s heightened
vulnerability to uncertainty might be part of the mechanism through
which PTS decreases the use of analytical/rational decision-making
strategies on high TA individuals.

Another point that might be helpful on the interpretation of our
results concerns the heightened sensitivity to internal sensation
associated to the experience of emotions exhibited by high TA
individuals (49). Baradell and Klein (50) conducted a study in which
subjects with higher inner body consciousness showed increased
susceptibility to experience impact of critical life events and daily
struggles on decision-making. It is possible to argue that TA increases
subjective perception of stress through sensitivity to emotion-related
inner body sensations, therefore modulating the impact of distress on
decision-making processes.
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One of the greatest limitations of this study is the conceptualization
on decision-making styles and its influence on results interpretation.
While some authors understand decision-styles as crystalized constructs
(primarily defined by personality traits and, therefore, constant
throughout life), others highlight the influence of habit-based learning
on personal tendencies on how to approach decision tasks. However, as
pointed earlier, authors believe decision styles might be influenced by
acute contextual factors, such as time pressure (7, 10). Our work tries
to attend earlier reccommendation to try identifying such factors. Finally,
this study presents limitations regarding its sample. Subjects who
participated on this research were self-selected and had to be able to
assess the internet, which might create a sampling bias toward subjects
with higher socioeconomic condition.

In conclusion, this work results suggest that people with higher
tendency to display more frequent, intense, and dysfunctional levels
of anxiety may suffer greater cognitive impact on stressful scenarios.
Our findings align with and may contribute to the theory of differential
sensitivity to context, which proposes that people with different levels
of environmental vulnerability experience different outcomes when
exposed to stress (51). Our work might contribute to the
understanding of how stress impacts cognitive functioning and help
to identify the most vulnerable individuals.
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