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ABSTRACT

Deficits in cognitive flexibility have been associated with anxiety and worry, however
few studies have assessed cognitive flexibility in the context of emotional stimuli (i.e.
affective flexibility). The present study (n=79) investigated whether individual
differences in affective flexibility predict levels of trait anxiety and worry over a
period of seven weeks. Affective flexibility was measured using a task-switching
paradigm. Results showed that less efficient shifting of attention towards affective
aspects of positive stimuli predicted higher anxiety over time. Additionally, more
efficient shifting of attention away from affective towards non-affective aspects of
negative stimuli predicted higher anxiety and worry over time. This latter finding
may be understood by considering theoretical models and empirical evidence
associating avoidance of negative information with increased anxiety. The effects
were small and require replication in larger, representative samples, but they are
an initial indication that anxiety may not be associated with general impairments
in cognitive flexibility. Instead, our study emphasises the importance of breaking
down cognitive flexibility into different components to investigate more nuanced
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relationships.

Cognitive flexibility can be defined as the ability to
shift attention according to changing situational
demands (Geurts et al., 2009) and is considered
crucial for adaptive behaviour because it enables
one to flexibly respond to the ever-changing environ-
ment (Kashdan & Rottenberg, 2010). For example,
focusing on potential threats may be adaptive in
some situations, such as crossing the road, but mala-
daptive in other situations, such as chatting to friends.
Thus, the ability to shift attention efficiently enables
and supports context-appropriate behaviour.
Cognitive flexibility is typically operationalised as
the ability to switch between task rules and is gener-
ally thought to rely on inhibition of the irrelevant task
and shifting to the new task (Monsell, 2003). Deficits in
cognitive flexibility have been associated with

generalised anxiety disorder (Lee & Orsillo, 2014) as
well as high trait anxiety in non-clinical populations
(Ansari et al., 2008; Marcus et al, 2016). However,
there have been some failures to replicate this associ-
ation (Han et al,, 2016). A potential problem with this
research is that cognitive flexibility has typically been
assessed with tasks using non-emotional stimuli.
Given that anxiety and worry are associated with aber-
rant processing of affective information, it is particu-
larly relevant to explore the relationship with
cognitive flexibility in the context of emotionally
charged information. More specifically, assessing the
ability to shift between processing the affective and
non-affective aspects of emotional material according
to changing situational demands (i.e. affective flexi-
bility: Malooly et al., 2013) is important.
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Cognitive models propose that anxiety and worry
are associated with selective biases in information
processing and poorer top-down cognitive control
(Eysenck et al., 2007; Hirsch & Mathews, 2012). For
example, trait anxiety is typically associated with
initial facilitation of attention to negative or threat-
related information, which is then followed by
increased avoidance of such information, particularly
at longer exposure intervals (Mogg et al., 2004; for
review see Cisler & Koster, 2010). This attentional
avoidance possibly reflects a strategic process under-
lying emotion regulation to reduce arousal (Cisler &
Koster, 2010). Whilst substantial research has investi-
gated information processing biases related to trait
anxiety, other research has focused on whether
anxiety and worry are associated with deficits in cog-
nitive control, i.e. the set of cognitive processes that
enable goal-directed behaviour. Attentional control
theory (ACT) predicts that anxiety will impair
efficiency on cognitive tasks that rely on inhibition or
shifting processes of working memory (Eysenck et al.,
2007), especially in the presence of salient emotional
stimuli (for a review, see Berggren & Derakshan,
2013). Given that cognitive flexibility relies on both
inhibition and shifting, ACT indirectly predicts that
high trait anxiety will be associated with poorer cogni-
tive flexibility, particularly affective flexibility.

Few studies have investigated the relationship
between affective flexibility and anxiety. As an
example, one study found that poorer affective flexi-
bility was associated with higher trait anxiety in ado-
lescents, and proposed that inflexibility may act a
risk factor in the development of high trait anxiety
(Mdrcus et al, 2016). However, cross-sectional
studies are unable to shed light on whether differ-
ences in affective flexibility are linked to changes in
anxiety and worry. Moreover, most studies have
measured cognitive or affective flexibility as a single
construct, without considering the emotional
context and whether one is shifting towards or away
from affective aspects of emotional material.

Research which has broken down affective flexi-
bility into different components has started to reveal
more nuanced relationships. For example, reduced
flexibility when shifting away from the affective and
towards the non-affective aspects of negative infor-
mation was associated with decreased reappraisal
effectiveness (Malooly et al, 2013) and increased
rumination (Genet et al., 2013). Less efficient shifting
towards the affective aspects of positive material
has also been associated with decreased reappraisal

effectiveness (Malooly et al, 2013), while more
efficient shifting towards the non-affective aspects
of positive stimuli has been associated with increased
rumination. This latter finding suggest that more
efficient set-shifting may not be adaptive per se
(Genet et al., 2013).

The present study

The present study was designed to investigate
whether individual differences in affective flexibility
would predict higher levels of trait anxiety and
worry over a seven-week period. We utilised a non-
clinical population and conceptualised anxiety and
worry as continuous dimensions. Whilst worry is a
core cognitive feature of anxiety, we measured both
to examine whether affective flexibility was also
related to worry (as a transdiagnostic process) in iso-
lation. Previous work has provided compelling evi-
dence that trait measures can change over time in
response to both clinical and nonclinical interventions
(for a review see Roberts et al, 2017), and that
changes across a period of weeks can be related to
attentional biases (e.g. Clarke et al., 2008). Specifically,
the readiness to acquire a bias in attention towards
threatening stimuli has been shown to predict
increases in trait anxiety in students, in response to
extended stress during the university semester
(Clarke et al., 2008). A recent meta-analysis that
tracked changes across the Big Five trait categories
in response to clinical and nonclinical interventions,
has also shown that especially neuroticism, or
emotional stability reversed, showed the largest
changes, also across shorter periods of time (Roberts
et al,, 2017).

Affective flexibility was measured at baseline using
a previously developed task-switching task (Genet
et al., 2013; Malooly et al., 2013), in which participants
were required to switch between categorising
emotional images according to affective (valence) or
non-affective aspects (number of people depicted).

Previous findings have related poorer cognitive
flexibility to higher trait anxiety (Ansari et al., 2008;
Marcus et al., 2016), and specifically reduced flexibility
when shifting away from the affective aspects of
negative information to increased rumination in
daily life (Genet et al., 2013). Therefore, we hypoth-
esised that reduced flexibility when shifting away
from processing affective aspects towards non-
affective aspects of negative stimuli would predict
higher anxiety and worry over a seven-week period.



Emerging research also relates reduced attentional
bias towards positive stimuli with greater anxiety vul-
nerability (Taylor et al., 2011). Therefore, we also
hypothesised that reduced flexibility when shifting
attention from processing non-affective aspects
towards affective aspects of positive stimuli would
predict higher anxiety and worry over time.

Method
Participants

Eighty participants were recruited by convenience
sampling, through online message boards from the
university.' There was one drop out during the
follow-up stages, leaving 79 participants (49 women,
1 of unspecified gender) aged between 18 and 40
years old (M=2237 years, SD=4.40), with 86.1%
having (or studying for) an undergraduate degree or
higher. Participants received monetary compensation
or course credits for their participation. The study
received ethical approval from the local Medical
Sciences Interdivisional Research Ethics Committee
(Reference: R49476/RE001).

Materials

Self-report questionnaires®
Trait anxiety was measured using the trait component
of the State-Trait Anxiety Inventory (STAI-T; Spielberger
et al, 1983) The STAI-T consists of 20 statements
(e.g. “I feel nervous and restless”) that participants
rate according to how they generally feel on a 4-point
scale from 1 (almost never) to 4 (almost always). A
total score is obtained between 20 and 80. In the
present study, the baseline STAI-T measure (a=.94)
and final STAI-T measure (a =.94) had high internal con-
sistency. The STAI-T had good test-retest reliability
(r=.86). Although the STAI-T is usually described as a
measure of trait anxiety, previous results also suggest
that the scale does not strictly assess anxiety, but
rather negative affect in general (Bados et al., 2010).
Trait worry was measured using the Penn State
Worry Questionnaire (PSWQ; Meyer et al., 1990),
which consists of 16 statements (e.g. “I worry all the
time"”) that participants rated on a 5-point scale from
1 (not at all typical of me) to 5 (very typical of me). A
total score is obtained between 16 and 80. In the
present study, the baseline PSWQ measure (a=.94)
and final PSWQ measure (a=.94) had high internal
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consistency. The PSWQ had good test-retest reliability
(r=.86).

Affective flexibility task

A task-switching task developed by Malooly et al.
(2013) was used to measure affective flexibility. Par-
ticipants were required to categorise a series of
emotional images according to an affective rule (posi-
tive or negative) or a non-affective rule (<1 or>2
people depicted). Images were selected from the
International Affective Picture System (IAPS; Lang
et al, 1999). Forty images were used for each of the
following four categories: negative with two or more
people, negative with one or fewer people, positive
with two or more people and positive with one or
fewer people (160 images in total). Negative images
consisted of both threat and non-threat (sadness/
loss-based) images. Mean valence for positive
(range =6.40-8.34, M=7.41, SD=.41) and negative
images (range=1.67-3.81, M=2.78, SD=.55)
differed significantly, t(146.27)=60.3, p<.001, d=
9.53, whilst the mean arousal ratings did not differ
for positive (M =5.13, SD=.71) and negative images
(M=533, SD=.80), t(158)=1.63, p=.104, d=0.26.
An additional 20 images were used for the practice
blocks.

In each trial a black screen appeared for 250 ms fol-
lowed by a fixation cross in the centre of the screen,
also for 250 ms (see Figure 1). Next, an image was pre-
sented centrally until the participant responded or for
5000 ms, whichever was sooner. Cues indicating the
relevant task appeared on either side of the image:
“+" and “=" for the affective rule and “<1” or “>2"
for the non-affective rule. The colour of the frame
around the image (grey or white) also indicated
sorting rule. The categorisation was performed by
pressing one of two adjacent keyboard keys labelled
as L and R, corresponding to the cue to the left and
right of the image.

Participants were instructed to work quickly but try
to be as accurate as possible. There were eight task
versions, counterbalancing different combinations of
cue to response key mappings and task rule to back-
ground colour mappings. The task started with two
10-trial practice blocks, first only the affective categor-
isation and then only non-affective categorisation.
There were two 160-trial test blocks, in which trials
were presented in a pseudorandom order (Malooly
et al.,, 2013).
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Figure 1. An example of a trial sequence. The switch trial is a negative non-affective switch. The images displayed are from the Open Affective
Standardised Image Set (www.benedekkurdi.com/#oasis).

Switch costs were calculated by subtracting the costs reflect less efficient shifting (i.e. poorer flexi-
average reaction time (RT) on repetition trials from bility). Following the method outlined by Malooly
the average RT on switch trials, where higher switch et al. (2013), four different types of switch costs

Negative non-affective switch cost

switch trial RT - repeat trial RT

Negative affective switch cost

switch trial RT - repeat trial RT

Figure 2. Calculation of specific switch costs, negative switch types are illustrated. The images displayed are from the Open Affective Stan-
dardized Image Set (www.benedekkurdi.com/#oasis).


http://www.benedekkurdi.com/#oasis
http://www.benedekkurdi.com/#oasis

were calculated. For example, negative non-affective
switch costs were calculated by subtracting the
average RT on trials involving a repetition of the
non-affective categorisation in the context of nega-
tive images, from the average RT on trials involving
a switch from categorising the affective aspect to
categorising the non-affective aspect in the context
of negative images (see Figure 2). Negative affective
switch costs were then calculated by subtracting the
average RT on trials involving a repetition of the
affective categorisation in the context of negative
images, from the average RT on trials involving a
switch from categorising the non-affective aspect to
categorising the affective aspect in the context of
negative images. Positive non-affective and affective
switch costs were calculated the same way, using
trials in the context of positive images.

We calculated internal consistency, employing a
permutation based split-half reliability approach
with the R package “splithalf’, using 5000 random
splits (Parsons, 2020). Spearman-Brown corrected
reliability estimates for RT within each of the trial
types used to calculate the four switch costs,
showed acceptable internal consistency ranging
between 0.73 and 0.82.

Procedure

During the first session participants completed the
self-report questionnaires, followed by the affective
flexibility task. Seven weeks after the initial session,
participants again completed the self-report ques-
tionnaires. Following the final session, participants
were debriefed by email.

Data analysis

To test whether affective flexibility predicts levels of
STAI-T trait anxiety and PSWQ worry over a seven-
week period, we conducted hierarchical multiple
regression analyses on the final STAI-T/PSWQ score.
We first entered baseline STAI-T/PSWQ score, in a
second step we entered negative non-affective
switch costs and positive affective switch costs.
Although our hypotheses focussed on these switch
types, in a third step we entered the other switch
costs, to explore the relationship of negative
affective switch costs and positive non-affective
switch costs with STAI-T trait anxiety/ PSWQ worry.
Previous research using this task (Genet et al., 2013;
Malooly et al., 2013) has focussed on RT based switch
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costs reflecting the efficiency of shifting between
affective and non-affective aspects of emotional
material. Moreover, Attentional Control Theory has
proposed that anxiety is associated with impaired
efficiency to shift between tasks rather than impaired
ability (Berggren & Derakshan, 2013). Therefore, our
main analyses focus on RT-based switch costs.

Results
Preliminary analysis

In the affective flexibility task, we only included trials
that were preceded by a trial with a correct response
(Demanet et al., 2011), because if the preceding trial is
incorrect it is unclear whether the current trial is a rep-
etition or switch from the participant’s perspective.
Therefore, we calculated accuracy by dividing the
total number of correct responses that were preceded
by a correct response, by the total number of (correct
and incorrect) trials that were preceded by a correct
response.

Only correct trials, preceded by a correct response,
were used to calculate the mean RT, resulting in an
average deletion of 13.8% of trials for each partici-
pant. To reduce the influence of outliers, RT values
2.5 SD above and below the individual’s mean RT on
a specific trial type were replaced by the upper and
lower cut-off values, following previous studies (e.g.
Malooly et al, 2013). Accuracy on repetition trials
(M=.94, SD=.04) was significantly higher than on
switch trials (M=.92, SD=.04), t(78) =4.11, p<.001,
d=0.46. RT on repetition trials (M =1320, SD=196)
was significantly lower than on switch trials (M=
1460, SD =223), t(78) =14.79, p <.001, d=1.66. This
confirms the presence of overall accuracy and RT
switch costs, and rules out a speed-accuracy trade-
off explaining differences on switch and repetition
trials.

Descriptive statistics

Descriptive statistics and correlations for the switch
costs and self-report measures are shown in Table 1.
Additionally, Table 1 provides measures of spread
for STAI-T and PSWQ scores. The lack of strong corre-
lations between specific switch costs is consistent
with previous studies (Genet et al., 2013; Malooly
et al, 2013) and supports the decision to break
down affective flexibility into different components.
Additionally, no significant correlations were found
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Table 1. Descriptive statistics and bivariate correlations between study variables.

Variable 1 2 3 4 5 6 7 8

1. N/NA Switch Cost (ms) - .08 14 17 -.03 -.14 -.09 -2t
2. N/A Switch Cost (ms) - -.03 27 -1 -.07 -.10 -.09

3. P/NA Switch Cost (ms) - .04 .08 .03 .05 .06

4. P/A Switch Cost (ms) - -.10 <.01 -12 -.07

5. Baseline STAI-T - .86%** 82¥** .80%**
6. Final STAI-T - 70%** 82¥*¥
7. Baseline PSWQ - .86%**
8. Final PSWQ -

M 71.97 173.06 165.87 173.58 42.10 4430 49.46 51.41

SD 219.39 205.59 182.56 178.07 11.00 11.19 14.38 13.72
range 24-72 22-75 21-80 20-79
IQR 16 11 23 21

Q1 33 38 38 41
Q2 41 43 50 52
Q3 49 49 61 62

Note: N/NA = negative non-affective; N/A = negative affective; P/NA = positive non-affective; P/A = positive affective. IQR = interquartile range.

p < .08. *p < .05. **p < .01. ***p < 001.

between switch costs and concurrent (baseline) levels
of STAI-T trait anxiety and PSWQ worry.

Affective flexibility®

STAI-T anxiety

Results of the hierarchical regression analysis on STAI-
T trait anxiety are summarised in Table 2. Adding
negative non-affective switch costs and positive
affective switch costs, on top of baseline anxiety,
resulted in a significant change in R?=0.03, F(2, 75) =
436, p=.016. Adding negative affective switch costs
and positive non-affective switch costs for exploratory
purposes, did not result in a further significant increase

in R?<0.01, F(2, 73)=0.46, p=.633. Specifically,
more efficient shifting of attention from affective
towards non-affective aspects of negative information
predicted higher STAI-T anxiety after seven weeks,
B=-0.14, t=-247, p=.016. Additionally, less
efficient shifting of attention from non-affective
towards affective aspects of positive information
predicted higher STAI-T anxiety after seven weeks,
B=0.11,t=2.02, p=.047.

PSWQ worry

The results of the hierarchical regression analysis on
PSWQ worry are summarised in Table 2. Adding nega-
tive non-affective switch costs and positive affective

Table 2. Hierarchical regression analysis on STAl-trait anxiety and PSWQ worry.

Model Predictor b 95% Cl B t p R? R? change F p
STAI-T trait anxiety
Step 1 Baseline STAI-T 0.88 0.76, 0.99 0.86 1491 <001 074 0.74 2222 <.001
Step 2 Baseline STAI-T 0.88 0.77, 1.00 0.87 15.61 <.001 0.76 0.03 4.36 .016
N/NA switch cost —0.007 —0.013, -0.001 —0.14 —2.47 016
P/A switch cost 0.007 0.0001, 0.014 0.11 2.02 .047
Step 3 Baseline STAI-T 0.89 0.78, 1.01 0.88 1544 <001 076 0.003 0.46 633
N/NA switch cost —0.007 —0.02, -0.001 -0.13 —2.32 .023
P/A switch cost 0.008 0.001, 0.015 0.13 2.15 .035
N/A switch cost —0.003 —0.009, 0.004 -005 -0.85 .398
P/NA switch cost ~ —0.002 —0.009, 0.005 -0.03  —-049 626
PSWQ worry
Step 1 Baseline PSWQ 0.82 0.71, 0.93 0.86 14.55 <.001 0.73 0.73 211.6 <.001
Step 2 Baseline PSWQ 0.81 0.70, 0.92 0.85 1474 <001 076 0.02 332 042
N/NA switch cost —0.009 —0.016, —0.002 -0.15 —2.49 0.015
P/A switch cost 0.005 —0.004, 0.014 0.06 1.04 0.30
Step 3 Baseline PSWQ 0.81 0.70, 0.92 0.85 14.37 <.001 0.76 0.002 0.28 757
N/NA switch cost ~ —0.009  —-0.017,-0.002  —-0.15  —2.55 013
P/A switch cost 0.004 —0.005, 0.014 0.06 0.96 341
N/A switch cost 0.001 —0.007, 0.009 0.01 0.18 .862
P/NA switch cost 0.003 —0.006, 0.012 0.04 0.74 465

Note: N/NA = negative non-affective; N/A = negative affective; P/NA =

positive non-affective; P/A = positive affective.



switch costs, on top of baseline PSWQ worry, resulted
in a significant change in R?=0.02, F(2, 75)=3.32,
p=.042. However, when correcting for multiple
testing because we ran separate hierarchical
regression analysis for anxiety and worry (i.e. a
=.025), this would not be considered significant.
Adding negative affective switch costs and positive
non-affective switch costs for exploratory purposes,
did not result in a further significant increase in R? <
0.01, F(2, 73)=0.28, p=.757. Specifically, more
efficient shifting of attention from affective towards
non-affective aspects of negative information
predicted higher PSWQ worry after seven weeks,
B=-0.15, t=—2.49, p=.015.

Discussion

Whilst deficits in cognitive flexibility have been associ-
ated with anxiety and worry in theoretical models
(Eysenck et al., 2007; Hirsch & Mathews, 2012), there
is minimal empirical research investigating the
relationship between cognitive flexibility in the
context of affective stimuli (i.e. affective flexibility)
and anxiety or worry.

As predicted, we found that less efficient shifting
(i.e. reduced flexibility) from processing the non-
affective to affective aspects of positive stimuli was
associated with higher levels of STAI-T anxiety over
time. This effect was small, but the relationship
cannot be explained by a general cognitive flexibility
deficit as it remained when controlling for the other
switch costs. This result supports previous findings
from cross-sectional research associating poorer
affective flexibility with higher trait anxiety (Marcus
et al., 2016). This finding also supports a growing
body of research associating aberrant processing of
positive information with anxiety (Taylor et al.,
2011). However, our study extends previous findings
by using a prospective design to evaluate the
impact of affective flexibility on STAI-T anxiety over
time. By breaking down affective flexibility into
different components our study revealed more
nuanced relationships with anxiety: that specific
difficulties shifting from processing the non-affective
to affective aspects of positive stimuli seem to be rel-
evant. These specific results also coincide with pre-
vious studies linking affective positive switch costs
with emotion regulation. For example, greater flexi-
bility when shifting towards the affective aspects of
positive stimuli has been associated with increased
reappraisal effectiveness (Malooly et al., 2013) and
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decreased physiological arousal during a frightening
experience (Hildebrandt et al., 2016). These findings
will now need to be replicated in larger and more
diverse samples, to confirm that it is indeed not
general impairments in affective flexibility that can
predict anxiety or worry, but rather specific difficulties
shifting to processing affective aspects of positive
information.

The role of altered processing of negative infor-
mation in anxiety and worry, as compared to a focus
on positive information, has been more extensively
studied. Contrary to expectations, we found that
greater flexibility when shifting attention away from
processing the affective aspects of negative stimuli
was associated with greater increases in STAI-T
anxiety and PSWQ worry over time. Although this
effect was small, it is inconsistent with the idea that
anxiety and worry are associated with a general
impairment in affective flexibility (Eysenck et al.,
2007; Hirsch & Mathews, 2012; Marcus et al., 2016).
Instead, our findings may be understood by consider-
ing the vigilance-avoidance model of anxiety (Mogg
et al., 2004) and empirical research associating heigh-
tened anxiety with greater attentional avoidance of
negative information (Cisler & Koster, 2010). Addition-
ally, recent findings (Lester et al., 2019) show that a
larger increase in attentional bias towards threat
(but not away from threat) in children predicted a
greater reduction in anxiety over time. This greater
attentional bias to threat was suggested to facilitate
learning in everyday life that an apparently threaten-
ing situation does not always lead to an aversive
outcome (Lester et al., 2019), thus reducing anxiety
over time, whereas avoiding processing of feared
stimuli could lead to the persistence of anxiety symp-
toms because it prevents processing of feared stimuli
so that extinction learning does not alter threat
associations (Borkovec, 1994). It may be interesting
for future studies to examine whether relatively
efficient shifting of attention from affective towards
non-affective aspects of negative information relates
to (behavioural and cognitive) avoidance observed
in anxiety.

Another observation from our findings was that
affective flexibility appeared to predict levels of
STAI-T anxiety and PSWQ worry after a seven-week
period, when taking into account baseline levels,
but was not related to concurrent levels of anxiety
and worry. This is consistent with previous findings
in an adolescent sample (Han et al., 2016), where
executive function deficits, as measured with a
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Wisconsin Card Sorting Test, predicted anxiety levels
over a two-year period but did not relate to concur-
rent anxiety levels. It is possible that individual differ-
ences in cognitive control may affect how adaptively
people deal with stressors, such that an impact on
anxiety and worry becomes apparent over time in
response to challenges. Over the course of the
seven weeks of our study, levels of STAI-T anxiety
and PSWQ worry increased in our predominantly
student sample, possibly in response to the extended
mild stress of the university year, allowing effects of
affective flexibility to be observed.

Although increased cognitive flexibility, or efficient
mental set-shifting, is generally thought to be adap-
tive, our findings corroborate previous results (Genet
et al,, 2013) that suggest that more efficient set-shift-
ing is not adaptive per se. The idea that most cogni-
tive processing styles should not be considered
universally adaptive or maladaptive is one of the
central premises of the cognitive model of psycho-
logical resilience (Parsons et al., 2016). This model of
resilience focuses on the ability to dynamically apply
appropriate cognitive processing relevant to situa-
tional demands, perceived needs and personal
goals. Parsons and colleagues argue that flexibility
in the cognitive system is not adaptive per se, but
that transitioning between flexibility and rigidity in
processing style is important in promoting adaptive
cognitive processing. Although still theoretical in
nature, the authors propose an overarching
“mapping” system that allocates contextually appro-
priate information processing, integrating infor-
mation about the situation and personal goals, but
also previous experience in dealing/coping with a
situation (Parsons et al., 2016).

It is important to note that effects of affective flexi-
bility on STAI-T anxiety were small and affective flexi-
bility may therefore be an unlikely target for
interventions by itself. There are many (cognitive)
factors that contribute to individual differences and
changes in anxiety, or sustained negative affect
more generally. Any one process may explain only a
small amount of variance. Together and in interaction
such (cognitive) processes, e.g. cognitive flexibility
and biases in information processing, can influence
individuals’ anxiety or distress levels. Similarly, clini-
cal anxiety and mood disorders are very hetero-
geneous, with many factors that can contribute to
the development and maintenance of such mental
disorders. This means we need to put current
effects of affective flexibility in perspective, such

that affective flexibility is one of many factors
influencing anxiety (and worry) levels and in itself
has only limited influence on predicting anxiety
and worry over time.

Several limitations to the study should be noted.
Firstly, our sample consisted largely of a healthy
young adult student population, which limits the gen-
eralisability of the findings to other populations,
including clinical populations. Nonetheless, our
sample included people reporting low, moderate,
and higher levels of STAI-T trait anxiety and PSWQ
worry. Secondly, although the STAI-T is usually
described as a measure of trait anxiety, previous
results suggest that the scale rather reflects negative
affect in general (Bados et al., 2010). Therefore, our
results may not strictly apply to trait anxiety (and
worry), but rather relate to negative affect more gen-
erally. Thirdly, the affective flexibility task does not
allow us to disentangle the relative contributions of
different processes (e.g. inhibition, shifting) that are
involved in cognitive flexibility (Monsell, 2003).
Whilst this was not central to our research question,
it may be interesting for future studies to investigate
whether specific processes are driving these findings,
using tasks that attempt to separate out the inhibition
and shifting components of cognitive flexibility.
Another limitation of the current study is the relatively
short time frame, which limits our ability to draw
strong conclusions about the predictive value of
affective flexibility over longer time periods. In the
current study, we aimed to examine whether individ-
ual differences in affective flexibility at one point,
would predict changes in anxiety and worry across a
couple of months. This is an important first step and
future studies are required to measure levels of
anxiety and worry and affective flexibility across a
longer time period and unpick how these dynamic
relationships unfold. Additionally, in order to make
causal inferences it would also be beneficial to exper-
imentally manipulate affective flexibility and observe
the effects on anxiety/worry. Given that our hypoth-
eses and analytical approach were not pre-registered,
it is important to note that our findings are explora-
tory in nature and in need of replication. Nevertheless,
our study is the first to investigate whether individual
differences in affective flexibility measured at one
point, can predict the experience of anxiety/worry
symptoms over time, and future studies can build
from this.

In summary, reduced flexibility when shifting
towards processing the affective aspects of positive



stimuli was associated with greater increases in STAI-T
anxiety over time. Whilst previous research has largely
focused on maladaptive processing of negative
stimuli, this finding suggests that inflexible processing
of positive stimuli may also play a role in anxiety. Con-
trary to expectations, we found that more efficient
shifting away from processing the affective aspects
of negative stimuli was associated with greater
increases in STAI-T anxiety and PSWQ worry. This
finding could be viewed in light of empirical evidence
and theoretical models that associate anxiety and
worry with greater avoidance of negative information,
especially at longer exposure to such information. The
effects in the current study were small and will need
to be replicated in larger, representative samples,
but our findings are a first indication that anxiety
may not be associated with general impairments in
cognitive flexibility. This highlights that affective flexi-
bility needs to be broken down into different com-
ponents to be able to reveal and understand more
nuanced relationships. This could have implications
for theories, such as Attentional Control Theory,
which predict that inflexibility, regardless of the
context, is associated with anxiety. Our findings corro-
borate the idea that cognitive processing styles can
be adaptive or maladaptive depending on situational
demands, as laid out in the cognitive model of
psychological resilience (Parsons et al., 2016).

Notes

1. An a priori power analysis for a hierarchical linear mul-
tiple regression, based on the R? increase when testing
four predictors and total number of predictors is five
(i.e. including baseline anxiety/worry), assuming a
medium effect size f°=0.15 and power of 0.8, shows
the necessary sample size is 85. When testing two predic-
tors (i.e. switch costs of interest) and the total number of
predictors is three, the necessary sample size is 68.

2. We also administered the Connor-Davidson Resilience
Scale and the Cognitive Emotion Regulation Question-
naire. The Hassles and Uplifts Scale was administered
once a week in between the two test sessions.
However, these will not be used to answer the current
research questions.

3. Exploratory hierarchical regression analyses with accu-
racy-based switch costs showed that none of these
switch costs significantly predicted anxiety or worry.
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