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Background: Latest neuro-cognitive frameworks claimed that working memory and cognitive
flexibility as the main feature of executive functions (EF), were affected by worry and intolerance of
uncertainty. Considering that the role of cognitive functions in understanding and treating emotional
disorders has received less attention of researchers, it seems to be a major research gap to focus on
these novel aspects.

Aims: The purpose of this study was to compare the working memory and cognitive flexibility in
individuals with high/low levels of worry and intolerance of uncertainty.

Methods: The method of this study was causal-comparative. A sample of 500 individuals were
chosen availably and were screened with Pen-state worry questionnaire (PSWQ) (Meyer et al, 1990)
and intolerance of uncertainty scale (IUS) (Freeston et al, 1994) and 50 individuals were selected by
targeted sampling in high levels of worry and intolerance of uncertainty, as well as 50 other
individuals in low levels. Finally, they undertook computerized Stroop (Ridely, 1935) and N-Back
tests (Kirchner, 1958).

Results: The multivariate analysis of variance results, indicated a significant difference between
working memory with F=417/49 and cognitive flexibility with F= 30/27 (P= 0.001).

Conclusion: The findings revealed that working memory and cognitive flexibility in individuals with
high levels of worry and intolerance of uncertainty had a significant drop. Therefore, further
considerations on this issue can be effective in treatment plans.
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Introduction

Working memory and cognitive flexibility are the
main features of executive functions that have drawn
a fair deal of attention lately. The main function of
working memory is to maintain the available
information in the absence of sensory inputs (Cohen
& Conway, 2008).

On the other hand, cognitive flexibility refers to the
ability of an individual to perform a different action
or change of mind in response to changing situations
(Alczar et al, 2020).

Over the past five decades, neurocognition theories
have increasingly suggested that working memory
and cognitive flexibility are negatively influenced by
worry (Zainal & Newman, 2020). Worry is regarded
as a chain of thoughts and images that adversely
affects a person and is relatively uncontrollable,
indicating an attempt to solve a mental problem about
an event where the outcome is unknown but can have
negative consequences (Gerlach & Stevens, 2014).
Worry can prevent the working memory from
controlling disturbing thoughts, ultimately leading to
a shift in the capacity of cognitive resources from
working memory to worry, thus causing a drop in the
performance of working memory (Torta, 2020). In
this regard, research findings indicate that high scores
of worry may negatively influence cognitive
flexibility (Alcazar et al., 2021). These individuals
often utilize a rigid style of thinking for all situations,
which serves as evidence of a decrease in cognitive
flexibility (Kim et al., 2018).

Conversely, studies have proven that working
memory and cognitive flexibility are impacted by
intolerance of uncertainty (Yildiz & Eldeleklioglu,
2021). Intolerance of uncertainty can be defined as a
negative reaction to ambiguity and the belief about
the inability to cope with ambiguity and changing
situations (Holaway, Heimberg & coles, 2006).
Cognitive flexibility as a cognitive skill declines in
the face of varying levels of ambiguity and cannot
provide flexible and creative performance (Seaman,
2020). Uncertainty is considered as a load on working
memory and reduces the capacity of the system
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(Seaman, 2020), ultimately causing a decline in
working memory performance.

In recent years, a great deal of effort has been made
to identify the biological factors affecting executive
functions. However, identifying the contribution of
psychological factors is still the first step (Halse,
2014). As mentioned previously, few studies have
investigated the relationship between working
memory and cognitive flexibility with worry and
intolerance of uncertainty. For this purpose, and
considering the importance of executive functions
and lack of apparent research, this study aims to
answer this question whether does worry and
intolerance of uncertainty affect working memory
and cognitive flexibility?

Method

The present study is causal-comparative in nature.
The statistical population incorporated all patients
having been referred to health centers in Tabriz from
February 2021 to June 2021. Morgan table is used for
the total sample population, and 500 individuals were
selected by the available sampling to respond to the
Pen-state worry questionnaire (PSWQ) and
intolerance of uncertainty scale (IUS). They were
screened considering the comparative nature of the
research, and 50 individuals were purposefully
identified as individuals with high levels of worry and
intolerance of uncertainty. Similarly, 50 other
individuals were selected with low levels of worry
and intolerance of uncertainty in terms of
resemblance in age, gender, education, and socio-
economic status. Both groups then undertook the
computerized Stroop and N-Back tests.

The Penn State Worry Questionnaire (PSWQ) is a 16-
item questionnaire that measures the trait of worry,
using a Likert rating ranging from 1 (not at all typical
of me) to 5 (very typical of me). A Cronbach’s alpha
0f.88 was obtained, whereas the re-test score was at
0.79 (Dehshiri et al, 1389).

The Intolerance of Uncertainty Scale (IUS) includes
27 items relating to uncertainty. Participants rate
items on a 5-point Likert scale ranging from 1 = "not
at all characteristic of me" to 5 = "entirely
characteristic of me. A Cronbach’s alpha of.94 was
obtained with a re-test score of 0.78 (Buhr & Dugas,
2002).
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The Stroop test was first developed in 1935 by Ridley The n-back task is a continuous performance task that
Stroop to measure selective attention and cognitive is commonly used as an assessment tool in
flexibility. This test has since been employed in psychology and cognitive neuroscience to evaluate a
various studies to measure the ability of response part of working memory and working memory
inhibition, selective attention, cognitive variability, capacity. The n-back was introduced by Wayne
and cognitive flexibility of several clinical groups. A Kirchner in 1958. The validity of the test ranges
re-test was also obtained from 0.80 to 0.91 (Pilli, from.54 t0.84 (Kane, Conway, Miura & Colflesh,
Naidu, Pingali, Shobha and reddy, 2013). 2007).
Table 1. Mean and Std. Deviation in individuals with high/low levels of worry and intolerance of uncertainty
Variable Group mean Std. Deviation ~ K-SZ  Meaningful level
Working memory High worry and IU ~ 167/06 54/12 0/86 0/32
Low worry and 1U 201/35 41/64 1/14 0/41
comive oy [ HOl) S wm o o
Results uncertainty are lower. To ensure the legitimacy of the
The obtained data was first analyzed using differences, multivariate analysis of variance was
Kolmogorov-Smirnov test to demonstrate that the used. For this purpose, Wilks’ Lambda was utilized
distribution of variables is normal. However, the to measure the F score. F-number rejected the
results indicate that there is a noticeable difference equality of both group’s mean. Finally, the results
between the two groups, and the scores of the group revealed a significant difference between working
with high levels of worry and intolerance of memory with F=417/49 and cognitive flexibility with

F=30/27 in P = 0.001 level between the two groups.

Table 2. Multivariable Analysis of VVariance for Comparison

Variable Sum of Squares df Mean Square F Sig

Working memory 982916/61 1 982916/61  417/49 0/0001

Cognitive flexibility 104930/68 1 104930/68 30/27 0/0001
Conclusion pituitary-adrenal ~ axis (HPA).  Consequently,
This study aims to draw a comparison between glucocorticoids (GCs) in the prefrontal cortex
working memory and cognitive flexibility in impaired the working memory in this area (Schwabe,
individuals with high/low levels of worry and Wolf & Oitzl). Thus, worry competes over the
intolerance of uncertainty. The findings are in acquisition of memory resources by impacting the
agreement with the previous reports of Alcézar et al, structures of the prefrontal cortex, and the attention
2020; Kim et al, 2018; Tallon, Koerner & Yang, sources are preferably attracted to threatening stimuli
2016; Mantella et al, 2007 & Matwes, 1990). (Cornelisse, Van Stegeren & Joels). All in all,
As was mentioned, the results of the present study pathological worry is self-perpetuating and
demonstrated that working memory and cognitive emotionally dysregulating. These models propose
flexibility are poorer in individuals with higher levels that worry can reduce the accuracy or increase
of worry compared to the individuals with lower response time (latency) on WM tests (Moran, 2016).
levels of worry. To explain further, it can be argued Furthermore, worry may reflect the rigid and tough
that, the experience of high worry causes a set of style of thinking, showing that the worried
biochemical, physiological, and behavioral changes individuals have inflexible cognitions resulting in
in the structure of the brain which can affect the focusing more on future threats instead of the present.
activity of the sympathetic nervous system, the In general, cognitively inflexible individuals
release of catecholamines (noradrenaline and experience bigger difficulties filtering out task-
adrenaline), the activation of the hypothalamic- irrelevant threatening information (Stout, Shackman,
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Johnson, & Larson, 2015) and show resistance to
altering cognition or behavior based on new
information (Hamtiaux & Houssemand, 2012;
Steinmetz, Loarer, & Houssemand, 2011).

There are a limited number of studies that focus on
the intolerance of uncertainty and EF functions.
Results indicated that they are related to each other,
but more studies are required to prove their causal
role.

As for the intolerance of uncertainty, individuals with
this trait tend to interpret ambiguous situations as a
threat. This threat causes the individual to devote a
higher capacity of the working memory to examining
variables that normally do not need to be considered.
As a result, they experience a decline in working
memory and tend to get involved in a repetitive style
of thinking such as worry, where this trend can cause
a drop in cognitive flexibility.

The present study has implications and applications
that should be considered. Based on the findings, it is
recommended to focus on improving cognitive
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functions such as working memory and cognitive
flexibility combined with cognitive-behavioral
therapies in treatment plans of the patients with a
generalized anxiety disorder who possess higher
levels of worry and intolerance of uncertainty.
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