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ABSTRACT
Cognitive flexibility is a widely studied construct and is considered an important treatment 
target for several psychological disorders. The convergence of several independent fields of 
research has led to assumptions about the assessment of cognitive flexibility – assumptions 
that are not empirically supported and often conflate different notions of flexibility. This critical 
review discusses how the conflation of self-report and neurocognitive assessments has see
mingly arisen from literature on eating disorders. We describe how seminal early observations 
of “inflexible” personality characteristics, communication competence research, and investiga
tions of frontal lobe function after injury led to two methods of assessing “cognitive flexibility”. 
We discuss the impact that conflation of self-report and neurocognitive assessments has had 
on the field, and we provide recommendations for assessing cognitive flexibility in both 
research and clinical settings.

KEY POINTS
What is already known about this topic:

(1) Self-report and neurocognitive assessments of “cognitive flexibility” are commonly used 
in research and clinical practice.

(2) There is uncertainty in the field about whether or not self-report and neurocognitive 
assessments of “cognitive flexibility” assess similar underlying constructs.

(3) Both clinicians and researchers are susceptible to the jingle fallacy.
What this topic adds:

(1) This narrative critique of the literature reveals that self-report and neurocognitive 
assessments of “cognitive flexibility” have gradually been conflated over time.

(2) Early research in eating disorders seems to have played an influential role in generating 
and reinforcing such conflation.

(3) The assumption that self-report and neurocognitive assessments of “cognitive flexibility” 
are causally linked has no empirical basis and yet it has been used to explain inflexible 
cognitions and behaviours in people with eating disorders.
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Cognitive flexibility has been broadly conceptualised 
as the ability to modify cognitive and behavioural 
strategies in response to novel, changing, or unex
pected demands (Cañas et al., 2003; Deák, 2003). The 
component thought to be central to cognitive flexibil
ity is set-shifting – the ability to switch between differ
ent “mental sets” (Tchanturia, Anderluh, et al., 2004). 
Other components often attributed to cognitive flex
ibility include “the ability to change thoughts and 
behaviours” or “the ability to generate alternatives”. 

Although the ability to be cognitively flexible relies 
on the intrinsic properties of the human cognitive 
system, whether cognitive flexibility is a separable 
component of executive function (Diamond, 2013), or 
an emergent property that derives from the interplay 
between different higher-order cognitive processes 
(Dajani & Uddin, 2015; Ionescu, 2012), is unresolved. 
Disagreements about the origins of cognitive flexibility 
likely stem from the lack of conceptual consensus that 
surrounds cognitive flexibility, as well as the multitude 
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of assessments that have been used to assess this 
construct (Ionescu, 2012).

Cognitive flexibility is commonly assessed by self- 
report questionnaires and/or performance on neuro
cognitive tasks. Although “cognitive flexibility” – 
a mental ability to switch thinking – has been differ
entiated from “behavioural flexibility” – a switch in 
behaviour when environmental contingencies 
change – available assessments do not seem to make 
such a differentiation. Perhaps this reflects the view 
that cognitive and behavioural flexibility are so inter
twined that they might be considered inseparable 
(Uddin, 2021). Common self-report assessments that 
target “the ability to change thoughts and behaviours” 
or “the ability to generate alternatives”, include the 
Cognitive Flexibility Scale (Martin & Rubin, 1995) and 
the Cognitive Flexibility Inventory (Dennis & Vander 
Wal, 2010).  Common neurocognitive tasks that assess 
a switch in behaviour when environmental contingen
cies change, include the Wisconsin Card Sorting Test 
(WCST; Grant & Berg, 1948; Heaton et al., 1993), the 
Trail Making Test (TMT; Reitan, 1955, 1958), and the 
Intra-Extra Dimensional Set Shift task (Robbins et al.,  
1998).

Despite empirical evidence that self-report and neu
rocognitive assessments do not relate well in neither 
clinical nor non-clinical, samples (e.g., Howlett et al.,  
2021, 2022; Johnco et al., 2014; Lounes et al., 2011; 
Miles et al., 2022; Sternheim et al., 2022), these assess
ments are often used interchangeably, and considered 
to be equivalent in assessing the construct of cognitive 
flexibility. Here, we provide a historical overview of 
how and why self-report and neurocognitive assess
ments that purport to assess cognitive flexibility may 
have become conflated over time. We will focus our 
discussion largely on eating disorders research, which 
appears to be the key field to have conflated these two 
assessment approaches, The conflation has since 
extended to other fields. We outline the unintended 
consequences of the conflation and we make recom
mendations for how future research and clinical prac
tice might best respond.

The historical development of cognitive flexibility 
assessments

Early 20th century researchers observed that those with 
frontal lobe damage performed worse than healthy 
controls on simple sorting tasks (Weigl, 1927). In 
a series of studies with rhesus monkeys, Settlage 
et al. (1948) observed that monkeys with frontal cortex 
lesions lost the ability to complete shifting problems 
even though they could solve non-shifting problems. 

On the basis of that work, Berg (1948) developed the 
WCST to assess “flexibility in thinking” in humans. The 
WCST is now widely accepted as a test of “cognitive 
flexibility” (Dennis & Vander Wal, 2010; Johnco et al.,  
2014; Tchanturia et al., 2012). Similarly, Reitan (1955,  
1958) initially developed the TMT to detect brain 
damage, but since then it has been used to detect 
poor “cognitive flexibility” (Christidi et al., 2015; 
Dennis & Vander Wal, 2010; Johnco et al., 2014). 
Other neurocognitive tasks that have become popu
larised as cognitive flexibility assessments include the 
Haptic Illusion Task (Tchanturia et al., 2001; Uznadze,  
1966), the Brixton Spatial Anticipation Task (Burgess & 
Shallice, 1997; Holliday et al., 2005; Lounes et al., 2011; 
Tchanturia et al., 2002; Tchanturia, Anderluh, et al.,  
2004), and the Alternate Uses Task (Eslinger & 
Gratten, 1993; Guilford, 1956).

The development of self-report questionnaires of 
cognitive flexibility followed a parallel, but separate 
trajectory. This trajectory seems to have commenced 
in interpersonal communication competence research. 
Specifically, Bochner and Kelly (1974) developed 
a conceptual framework, which proposed that compe
tent communicators possess a set of core skills that are 
directly observable by others – one of them being the 
ability to display behavioural flexibility. Wiemann 
(1977) empirically investigated the relationship 
between what was called interaction management – 
a set of rules that guide social interactions (e.g., one 
person speaks at a time) – and aspects of communica
tion competence, including behavioural flexibility, and 
found a positive correlation. With these ideas and 
findings in mind, Martin and Rubin (1994) went on to 
devise the Communication Flexibility Scale – 
a questionnaire that assesses a person’s ability to 
change their communication behaviour in various con
textual situations. This study found that the 
Communication Flexibility Scale positively correlated 
with other self-report questionnaires designed to cap
ture social desirability and communication adaptabil
ity: and that those who scored high on communication 
flexibility also scored high on social desirability and 
communication adaptability (Martin & Rubin, 1994). 
This line of research, along with the fact that cognitive 
flexibility was thought to be a prerequisite for being 
behaviourally flexible (Martin & Rubin, 1995), ulti
mately led to the development, and later the initial 
validation, of the Cognitive Flexibility Scale (Martin & 
Anderson, 1998; Martin & Rubin, 1995). Since then, 
other self-report questionnaires designed to assess 
cognitive and behavioural flexibility have been devel
oped, including the Cognitive Flexibility Inventory 
(Dennis & Vander Wal, 2010), the shift subscale of the 
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Behavior Rating Inventory of Executive Function (Roth 
et al., 2005) and the Detail and Flexibility Questionnaire 
(DFlex; Roberts et al., 2011). Each of these question
naires require the participant to reflect on their own 
thinking and behaviour before making a judgement 
about how flexible they view themselves to be. One 
limitation of self-report questionnaires is that they are 
inherently subjective; thus, level of insight, meta- 
cognitive awareness and response biases may influ
ence results. For example, poor insight has been 
reported to be a feature of some patients with eating 
disorders, and it has been suggested that reduced 
neurocognitive flexibility may contribute to poor 
insight (Konstantakopoulos et al., 2011). However, it 
seems equally possible that poor insight may lead 
certain patients to overestimate their own flexibility 
in thinking and behaviour, and thus show inflated 
scores on a self-report questionnaire. Alternatively, 
someone who is highly perfectionistic or lacks self- 
esteem may judge their own cognitive flexibility too 
harshly, and thus show deflated scores on a self-report 
questionnaire.

Intuition trumps evidence – conflation of different 
constructs of cognitive flexibility

The coming together of these separate lines of 
research appears to have largely occurred in the 
field of eating disorders, then spread into other 
fields. In the late 20th century, Strober (1980) 
explored personality types using the California 
Psychological Inventory (Gough, 1956), a 480-item 
true/false self-report questionnaire that produces 
scores for 18 personality traits. One such subscale 
was the Flexibility (Fx) subscale, which comprised of 
28-items that were designed to assess the ability to 
be adaptable in thinking, behaviour, and tempera
ment (Donnay & Elliott, 2003). In Strober’s (1980) 
study, people with anorexia nervosa scored lower 
than clinical control cohorts on this “Flexibility” sub
scale, leading Strober to conclude that there is 
a distinct type of “personality” that characterises 
people with anorexia nervosa. That finding was cor
roborated and extended by Casper et al. (1992) who 
reported that people with anorexia nervosa scored 
lower on the California Psychological Inventory 
Flexibility subscale than both healthy controls and 
those with bulimia nervosa. This apparent “inflexible 
personality trait” in people with eating disorders 
seems to have led researchers to pursue more quan
tifiable assessments. Here they turned to the neuro
cognitive tasks outlined above, presumably because 
they purported to assess “flexibility in thinking”.

From the early 1990’s onwards, there was a steady 
increase in “cognitive flexibility” research, primarily 
focused on neurocognitive tasks (e.g., Anderluh et al.,  
2003; Cavedini et al., 2004; Fassino et al., 2002; 
Szmukler et al., 1992; Tchanturia et al., 2001, 2002; 
Tchanturia, Anderluh, et al., 2004). During the last 
two decades, many studies found poorer performance 
on neurocognitive tasks of cognitive flexibility in peo
ple with anorexia nervosa than in healthy controls 
(Fassino et al., 2002; Holliday et al., 2005; Lounes 
et al., 2011; Steinglass et al., 2006; Tchanturia et al.,  
2001, 2002, 2012; Tchanturia, Anderluh, et al., 2004; 
Westwood et al. 2016), although many others did not 
(Cavedini et al., 2004; Dmitrzak-Węglarz et al., 2011; 
Galimberti et al., 2012; Giel et al., 2012; Miles et al.,  
2020; Tokley & Kemps, 2007; Vall & Wade, 2015; Van 
Autreve et al., 2016). Poor performance on neurocog
nitive tasks was often proposed as a potential contri
butor to clinical observations of inflexible thoughts 
and behaviours (i.e., calorie counting and strict exer
cise regimes) in people with anorexia nervosa 
(Brockmeyer et al., 2014; Rößner et al., 2017; 
Tchanturia et al., 2012, 2013). There appears to be no 
empirical data to support that assertion. Nonetheless, 
the results of neurocognitive tasks certainly appeared 
to corroborate findings from self-report questionnaires 
that consistently showed poorer self-evaluated cogni
tive flexibility in people with eating disorders than in 
healthy controls (Dell’Osso et al., 2018; Herbrich et al.,  
2018; Lao-Kaim et al., 2015; Lounes et al., 2011; 
McAnarney et al., 2011; Roberts et al., 2011).

The extant literature on cognitive flexibility does 
not explicitly suggest that self-reported cognitive flex
ibility is equivalent to performance on neurocognitive 
cognitive flexibility tasks. However, it is evident, parti
cularly within the eating disorders field, that these 
assessments of cognitive flexibility have become con
flated over time (e.g., Abbate Daga et al., 2014; 
Friederich & Herzog, 2011; Genders & Tchanturia,  
2010; Holliday et al., 2005; Leppanen et al., 2018; 
Perpiñá et al., 2017; Steinglass et al., 2006; Tchanturia 
et al., 2012; Tchanturia, Anderluh, et al., 2004). Such 
conflation becomes particularly clear when we exam
ine the rationales provided in the introductions of 
various papers. For example, Holliday et al. (2005) 
writes: “The hypothesized association between set- 
shifting difficulties and anorexia nervosa have face 
validity in that individuals with anorexia nervosa are 
often described as persistent, with rigid, conforming, 
or obsessional personalities” (p. 1). Leppanen et al. 
(2018) echoes a similar argument: “As changes in think
ing styles are believed to contribute to treatment resis
tance in AN, interventions targeting neurocognitive 
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processes are needed” (p. 1). That those with eating 
disorders are often characterised by both types of 
assessments as exhibiting poorer cognitive flexibility 
than healthy controls, and that the two assessment 
types are defined by the same term, intuitively points 
to a unified underlying construct. At face value, self- 
report and neurocognitive assessments certainly seem 
to relate. For example, if a group of people are display
ing difficulties on average in both of these types of 
assessments, which share the one label of “flexibility”, 
then it would seem reasonable to assume that both 
types of assessments are revealing a broader problem 
with cognitive flexibility. However, such assumptions 
leave researchers and clinicians vulnerable to what has 
been referred to as the jingle fallacy – the erroneous 
assumption that two tests assess the same construct 
because they share similar names or labels – which was 
first described by a ”Professor Aikins” cited by 
Thorndike (1904, p. 14) over a century ago. The inter
changeable use of these assessments (e.g., Abbate 
Daga et al., 2011; Arlt et al., 2016; Dell’Osso et al.,  
2018; Fujino et al., 2019; Malivoire et al., 2019; Oguz 
et al., 2019; Tchanturia et al., 2012) is predicated on 
that implicit assumption, the truth of which remains 
unwarranted. Further, given the abundance of tasks 
that are currently being used to capture cognitive 
flexibility, it can also be argued that such conflation is 
not confined solely to self-report and neurocognitive 
assessments, but also exists to a large degree within 
the neurocognitive space itself. Failure to detect the 
jingle fallacy in psychological research not only has the 
potential to cause immense confusion and heteroge
neity in regards to defining, conceptualising and asses
sing psychological phenomena – including, but by no 
means limited to, the construct of cognitive flexibility – 
but also has putative consequences for the field, such 
that “we could end up with several constructs under 
the same name” (Ionescu, 2012, p. 190). Such threats to 
our field can begin to be mitigated by i) transparently 
reporting construct measurement (e.g., What is the 
construct? What measure was used to operationalise 
the construct? How is the construct quantified?) to 
avoid falling into a “measurement schmeasurement 
attitude” (Flake & Fried, 2020) or engaging in question
able measurement practices, and ii) better understand
ing the ways in which self-report and neurocognitive 
assessments of “cognitive flexibility” are similar and 
distinct. Implementing the ten conceptual, empirical, 
and developmental criteria proposed by Lawson and 
Robins (2021) would help to elucidate whether these 
two assessment approaches can be considered as sib
ling constructs under the parent construct of “cognitive 
flexibility”.

While self-report and neurocognitive assessments 
have been implied to target the single construct of 
“cognitive flexibility”, others have suggested they are 
causally linked. For example, one proposal is that 
inflexible behaviours and thoughts (typically assessed 
via self-report questionnaires, interviews, or informant 
reports) are underpinned by processing impairments 
that can be assessed by neurocognitive tasks bearing 
the same name – assessments of “cognitive flexibility” 
(Abbate Daga et al., 2014; D’cruz et al., 2013; Leppanen 
et al., 2018; Steinglass et al., 2006; Tchanturia et al.,  
2012). To illustrate this point, Abbate Daga et al. (2014) 
state that “several lines of evidence suggest that some 
clinical aspects of AN [anorexia nervosa] could mirror 
alterations of cognitive functions; in particular, those 
rigid and perfectionistic features that usually charac
terize affected individuals could be the result of set- 
shifting inefficiencies” (p. 592). Similarly, Tchanturia 
et al. (2012) argued that “People with eating disorders 
(ED) frequently present with inflexible behaviours, 
including eating related issues which contribute to 
the maintenance of the illness. Small scale studies 
point to difficulties with cognitive set-shifting as 
a basis” (p.1). By contrast, the opposite – that poor 
performance on neurocognitive tests of cognitive flex
ibility in people with anorexia nervosa results from 
their inflexible behaviours and thinking – has also 
been proposed. For example, “ . . . clinical observations 
of impaired cognitive-behavioural flexibility in AN 
[anorexia nervosa] patients underlie impaired set- 
shifting and impaired behavioural response shifting” 
(Friederich & Herzog, 2011, p. 115). However, there is 
no clear empirical evidence to support either of these 
opposing theories. Thus, there appears to be three 
apparent conceptual manifestations in the field: that 
inflexible thoughts and behaviours cause neurocogni
tive inflexibility, that neurocognitive inflexibility causes 
inflexible thoughts and behaviours, and that a single 
construct – “cognitive flexibility” –exists, which can be 
assessed through self-reported thoughts and beha
viours or neurocognitive tasks. However, it should be 
noted that such explanations likely oversimplify, and 
thus downplay the influential role of other factors on 
cognitive flexibility. Future research might consider 
conducting mediation analyses to establish whether 
cognitive (e.g., self-efficacy) and non-cognitive (e.g., 
sleep quality) factors predispose particular manifesta
tions of cognitive flexibility.

The evidence concerning how well the two types of 
assessments relate to one another conflicts with all 
three conceptual manifestations. Primary studies have 
reported little-to-no relationship between self-report 
and neurocognitive assessments of cognitive 
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flexibility. For example, Gelonch et al. (2016) found no 
relationship between the shift subscale of the Behavior 
Rating Inventory of Executive Function – Adult version 
and outcomes on the TMT and WCST in healthy indi
viduals and people with fibromyalgia. Lounes et al. 
(2011) did not detect a relationship between the 
Cognitive Flexibility Scale and the Brixton Spatial 
Anticipation Task in people with anorexia nervosa 
and a healthy cohort. In university students, Gonzalez 
et al. (2013) reported no association between the 
Cognitive Flexibility Scale and the TMT and a novel 
flexibility task that required participants to switch 
between rules in order to complete a maze-like puzzle. 
Johnco et al. (2014) reported that the Cognitive 
Flexibility Scale and Cognitive Flexibility Inventory did 
not correlate with a range of neurocognitive tasks in 
older adults with comorbid depressive and anxiety 
symptoms, but small correlations (r ≈ 0.28) were 
detected in the healthy comparison group. Two recent 
extensive meta-analytic reviews (Howlett et al., 2021,  
2022), drew data from published and unpublished 
work and also failed to detect a relationship in non- 
clinical or clinical cohorts. Two recent studies reported 
null correlations between a range of different self- 
report and neurocognitive assessments of cognitive 
flexibility. Miles et al. (2022) found no significant corre
lations between the Cognitive Flexibility Inventory and 
two neurocognitive tasks – the TMT and WCST – in 
people with and without a lifetime diagnosis of anor
exia nervosa; Sternheim et al. (2022) reported no sig
nificant association between the TMT and the DFlex in 
two patient groups: people with anorexia nervosa and 
those with obsessive compulsive disorder. Together, 
these findings cast significant doubt about whether 
these assessments capture the same construct.

A possible explanation as to why neurocognitive 
assessements and self-report questionnaires of cogni
tive flexibility do not relate is because neurocognitive 
tasks lack ecological validity (Chaytor et al., 2006), and 
by design they are suited to assess momentary perfor
mance alone. In contrast, self-report questionnaires by 
design, assess relatively stable thoughts and beha
viours of respondents over longer timescales (such 
issues have been previously discussed in relation to 
the construct of self-control (i.e., Wennerhold & Friese,  
2020)). It can therefore be argued that if self-report 
questionnaires were re-designed to capture flexibility 
“in the moment”, rather than capturing responses that 
represent “typical thoughts and behaviours”, then per
haps these two assessment approaches would demon
strate desirable correlations. Although self-report 
questionnaires of cognitive flexibility often have high 
reliability (Dennis & Vander Wal, 2010; Johnco et al.,  

2014; Martin & Anderson, 1998), neurocognitive tasks 
do not. The lack of reliability that is associated with 
neurocognitive tasks has also previously been 
described as a possible contributor to the poor correla
tions that are typically observed between self-report 
and neurocognitive assessments (Dang et al., 2020). 
Further, the lack of association between self-report 
and neurocognitive tasks of “cognitive flexibility” may 
be a consequence of the vast variety of neurocognitive 
tasks that are currently available. That is, each test may 
tap into slightly different underlying processes, which 
presents unique challenges when attempting to accu
rately match these tasks to self-report assessments. 
Another explanation for the poor relationship between 
self-report and neurocogntive assessments of cogni
tive flexibility is that these assessments may be tap
ping into two entirely distinct constructs. One may 
begin to ponder then, an important question: how is 
it that a group of people such as those with anorexia 
nervosa, for example, can perform worse on both 
assessments, yet performance on one assessment 
does not relate to performance on another? One 
might suggest that people can perform differentially 
on these two assessments (i.e., perform well on one 
assessment but not the other), but this speculation 
goes against empirical data that have established 
that some clinical conditions, such as anorexia nervosa, 
are associated with deficits on both assessments. 
However, it is not yet possible to determine whether 
one (or neither) assessment is accurate in capturing 
the construct of cognitive flexibility. Notwithstanding, 
conflating these two assessment tools by generalising 
the results of one to the other could limit our concep
tualisation and understanding of the construct of cog
nitive flexibility. Further, conflating these assessments 
could result in mischaracterisations of clinical 
disorders.

As stated earlier, the problem of conflating self- 
report and neurocognitive assessments is not unique 
to the field of cognitive flexibility. The executive func
tioning literature more broadly has encountered simi
lar problems where self-report questionnaires are 
presumed to capture identical or similar underlying 
processes that are assessed by neurocognitive tasks 
(Toplak et al., 2013). Those presumptions are often 
unsupported by empirical data obtained from adults 
(Burmester et al., 2016; Rabin et al., 2006; Spencer et al.,  
2010), adolescents (Herbrich et al., 2018; Stedal & 
Dahlgren, 2015) and children (Soto et al., 2020). 
Further, some clinicians overestimate the association 
between self-report questionnaires and neurocogni
tive performance on tasks that assess memory, atten
tion, and thinking/organisation (Spencer et al., 2010), 
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which may also explain why assessments of cognitive 
flexibility are used interchangeably in clinical practice. 
Anecdotally, knowing that self-report and neurocogni
tive assessments do not usually relate well does not 
necessarily prevent their interchangeable use, nor the 
generalisation of findings from one assessment tool to 
another. We propose therefore, two significant impli
cations for clinical practice. First, clinicians could inte
grate informant-reports as a part of a comprehensive 
clinical assessment to capture a client’s mental ability 
to switch thinking and adapt behaviours in accordance 
with changing contexts. Clinicians may want to imple
ment informant-reports as complementary tools to 
clinical assessment because these tools are considered 
to be less subjective and less influenced by other 
decrements (e.g., a lack of insight). Tools that have 
been widely implemented and can assist clinicians in 
avoiding erroneous assumptions include the informant 
version of the Behavior Rating Inventory of Executive 
Function (Roth et al., 2005). Second, there is some time 
urgency about setting the record straight with regard 
to “cognitive flexibility” and moving forward unencum
bered by erroneous assumptions of equivalence 
between what seem to be distinct constructs.

Limitations of existing research and future 
recommendations

The conflation of self-report and neurocognitive 
assessments of cognitive flexibility present problems 
that can be immediately addressed. First, we should 
acknowledge that available evidence suggests against 
a causal relationship between the neurophysiological 
processes that enable one to perform well on neuro
cognitive tests, and one’s tendency to report flexibility 
in one's thoughts and behaviours. Furthermore, given 
that there is no evidence of a 1:1 relationship between 
flexible thinking and flexible behaviour, we should also 
be precise in our language when describing these 
distinct, but potentially related facets of flexibility. 
Second, we should cease interchanging self-report 
and neurocognitive assessments of cognitive flexibility 
(exemplar studies include Miles et al., 2022; Sternheim 
et al., 2022). Third, we can recognise as erroneous the 
conclusion that people with clinically observable or 
self-reported “inflexible” behaviours can be accurately 
and precisely evaluated with neurocognitive tasks. This 
would avoid the current potential of dismissing or 
overlooking the clinical relevance of self-report ques
tionnaires (which can provide information that is more 
ecologically valid and client-specific), and should thus 
promote a more client centric clinical encounter. To 
provide a more comprehensive assessment of 

cognitive flexibility, it may be appropriate for clinicians 
and researchers to use self-report and neurocognitive 
assessments alongside more ecologically valid tasks – 
e.g., the Virtual Cooking Task (Chicchi Giglioli et al.,  
2021) – that allow individuals to be immersed in virtual 
environments where they are required to perform 
everyday activities. Poor performance on one of these 
assessments may indicate underlying issues that may 
warrant further investigation. For example, neurocog
nitive tasks may be more sensitive to capturing break
downs in cognitive flexibility, whereas virtual reality 
technology may be able to assist in uncovering 
instances of cognitive inflexibility in real-life scenarios, 
and self-report questionnaires might provide more 
nuanced differences in cognitive flexibility. However, 
users must remain aware that self-report and neuro
cognitive tasks may be targeting different contructs 
altogether.

Other unknowns will require more concerted atten
tion. That the two approaches to assessing cognitive 
flexibility do not appear to relate well may reflect pro
blems with the assessments themselves rather than 
divergence in the constructs that they aim assess. For 
example, many neurocognitive tasks may be restricted by 
the task impurity problem – the phenomenon that a task 
does not assess one cognitive domain or skill in isolation, 
but rather relies on a combination of both executive and 
non-executive processes, making the cause of poor task 
performance difficult to pinpoint (Miyake et al., 2000; 
Müller & Kerns, 2015). It should be noted, however, that 
attempting to “isolate” cognitive flexibility may distort 
the very construct itself, because cognitive flexibility 
may emerge from its reliance on various cognitive pro
cesses (Dajani & Uddin, 2015). Additionally, breakdowns 
in cognitive flexibility, as indexed by neurocognitive 
tasks, may be attributable to deficits in other executive 
processes such as working memory or inhibition. For 
instance, problems with inhibition may differentially 
impact cognitive flexibility outcomes and have no impact 
on working memory. It is not yet possible to untangle the 
contributors to poor cognitive flexibility performance, 
but ongoing identification of the genetic and neural 
substrates that underpin cognitive flexibility performance 
may shed some light (Nomi et al., 2017; Verdejo-Garcia 
et al., 2015; Zhang et al., 2019). Therefore, it is vital that 
researchers and clinicians are aware of such limitations of 
neurocognitive tasks when interpreting and drawing 
conclusions from findings and control for other executive 
processes where possible.

One criticism of self-report questionnaires is that they 
can be confounded by negative affect, with studies 
reporting an association between self-reported cognitive 
flexibility, and depression and anxiety (Dennis & Vander 
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Wal, 2010; Johnco et al., 2014; Lounes et al., 2011; Miles 
et al., 2022; Wang et al., 2019; Yu et al., 2020). Although 
some studies have found that neurocognitive tasks do 
not appear to be confounded by negative affect (Herbrich 
et al., 2018; Lang et al., 2015; Lounes et al., 2011; Miles 
et al., 2022) others studies have found that neurocogni
tive tasks are modulated by emotional valence (Wang 
et al., 2017). These assessments likely still have great utility 
for our field, but rigorous validation and replication stu
dies are still required if we are to understand the possible 
impact of such factors on results from either assessment 
approach, let alone if we are to delineate the constructs 
that self-report questionnaires and neurocognitive tasks 
actually assess.

Our final recommendation is pragmatic. As clinicians 
and researchers, we need to clearly identify and articulate 
what it is that we are interested in assessing. Are we 
interested in self-reported evaluations of adaptability in 
thoughts and/or behaviours, or performance on neuro
cognitive tasks that require shifting strategies, or both? By 
being more precise about the construct in which we are 
interested, we can more easily select the best assessment 
with which to investigate it and avoid erroneous general
isations beyond our data. The broad term of “cognitive 
flexibility” may well be an umbrella term that is simply too 
imprecise. Making precise interpretations and not gener
alising beyond the assessment modality used will facil
itate progress in our understanding of these constructs 
and how they relate to psychopathology.

Conclusion

The conflation of neurocognitive tasks and self-reported 
outcomes of cognitive flexibility has arisen through the 
convergence of seemingly similar lines of research and 
intuitive, but not empirically supported, assumptions. 
There remains scant evidence in support of the claim 
that poor performance on neurocognitive tasks will be 
mirrored by poor performance on self-report question
naires within individuals, even though there is building 
evidence that certain clinical cohorts perform poorly as 
a group on both types of assessments. Future research 
and clinical practice should give careful consideration 
when selecting which cognitive flexibility assessments 
to use by ensuring that the chosen assessments are 
aligned with the aims of research or the goals of therapy. 
It is strongly encouraged that both researchers and clin
icians be precise when describing or referring to such 
assessments, and when interpreting results. Lastly, the 
interchangeable use, and conflation of, neurocognitive 
tasks and self-reported assessments of “cognitive flexibil
ity” should be avoided.

Disclosure statement

GLM has received support from: Reality Health, 
ConnectHealth UK, Seqirus, Kaiser Permanente, Workers’ 
Compensation Boards in Australia, Europe and North 
America, AIA Australia, the International Olympic 
Committee, Port Adelaide Football Club, and Arsenal 
Football Club. Professional and scientific bodies have reim
bursed him for travel costs related to presentation of 
research at scientific conferences/symposia. He has received 
speaker fees for lectures on pain and rehabilitation. He 
receives book royalties from NOIgroup publications, 
Dancing Giraffe Press & OPTP. CB has received support 
from Workers’ Compensation Boards in Australia. All remain
ing authors (CAH, SM and AP) declare no potential conflicts 
of interest (personal or financial) with respect to the con
tents, authorship, or publication of this manuscript.

Funding

AP was supported by a National Health and Medical Research 
Council (NHMRC) Project Grant [ID 1159953]. CB and GLM 
were supported by a NHMRC Leadership Investigator Grant 
[ID 1178444] to GLM. These funding bodies had no role in the 
writing of the manuscript, or the decision to submit the 
paper for publication.

ORCID

Caitlin A. Howlett http://orcid.org/0000-0002-4584-8641
Stephanie Miles http://orcid.org/0000-0001-8190-894X
Carolyn Berryman http://orcid.org/0000-0002-5316-0847
Andrea Phillipou http://orcid.org/0000-0003-1009-6619
G. Lorimer Moseley http://orcid.org/0000-0002-3750-4945

Data availability statement

Data sharing is not applicable to this article as no new data 
were collected or analysed in this manuscript.

References

Abbate Daga, G., Buzzichelli, S., Amianto, F., Rocca, G., 
Marzola, E., McClintock, S. M., & Fassino, S. (2011). 
Cognitive flexibility in verbal and nonverbal domains and 
decision making in anorexia nervosa patients: A pilot 
study. BMC Psychiatry, 11(162), 1–8. https://doi.org/10. 
1186/1471-244X-11-162 

Abbate Daga, G., Buzzichelli, S., Marzola, E., Amianto, F., & 
Fassino, S. (2014). Clinical investigation of set-shifting sub
types in anorexia nervosa. Psychiatry Research, 219(3), 
592–597. https://doi.org/10.1016/j.psychres.2014.06.024 

Anderluh, M. B., Tchanturia, K., Rabe-Hesketh, S., & Treasure, J. 
(2003). Childhood obsessive-compulsive personality traits 
in adult women with eating disorders: Defining a broader 
eating disorder phenotype. American Journal of Psychiatry, 
160(2), 242–247. https://doi.org/10.1176/appi.ajp.160.2.242 

AUSTRALIAN JOURNAL OF PSYCHOLOGY 7

https://doi.org/10.1186/1471-244X-11-162
https://doi.org/10.1186/1471-244X-11-162
https://doi.org/10.1016/j.psychres.2014.06.024
https://doi.org/10.1176/appi.ajp.160.2.242


Arlt, J., Yiu, A., Eneva, K., Taylor Dryman, M., Heimberg, R. G., & 
Chen, E. Y. (2016). Contributions of cognitive inflexibility to 
eating disorder and social anxiety symptoms. Eating 
Behaviors, 21, 30–32. https://doi.org/10.1016/j.eatbeh. 
2015.12.008 

Berg, E. (1948). A simple objective technique for measuring 
flexibility in thinking. The Journal of General Psychology, 39 
(1), 15–22. https://doi.org/10.1080/00221309.1948. 
9918159 

Bochner, A. P., & Kelly, C. W. (1974). Interpersonal commu
nication instruction-theory and practice – a symposium. 1. 
Interpersonal competence-rationale, philosophy, and 
implementation of a conceptual framework. Speech 
Teacher ,  23(4),  279–301. https://doi.org/10.1080/ 
03634527409378103 

Brockmeyer, T., Ingenerf, K., Walther, S., Wild, B., 
Hartmann, M., Herzog, W., Bents, H., & Friederich, H. C. 
(2014). Training cognitive flexibility in patients with anor
exia nervosa: A pilot randomized controlled trial of cogni
tive remediation therapy. International Journal of Eating 
Disorders, 47(1), 24–31. https://doi.org/10.1002/eat.22206 

Burgess, P. W., & Shallice, T. (1997). The Hayling and Brixton 
tests

Burmester, B., Leathem, J., & Merrick, P. (2016). Subjective 
cognitive complaints and objective cognitive function in 
aging: A systematic review and meta-analysis of recent 
cross-sectional findings. Neuropsychological Review, 26(4), 
376–393. https://doi.org/10.1007/s11065-016-9332-2 

Cañas, J. J., Quesada, J. F., Antolí, A., & Fajardo, I. (2003). 
Cognitive flexibility and adaptability to environmental 
changes in dynamic complex problem-solving tasks. 
Ergonomics, 46(5), 482–501. https://doi.org/10.1080/ 
0014013031000061640 

Casper, R. C., Hedeker, D., & McClough, J. F. (1992). Personality 
dimensions in eating disorders and their relevance for 
subtyping. Journal of the American Academy of Child & 
Adolescent Psychiatry, 31(5), 830–840. https://doi.org/10. 
1097/00004583-199209000-00008 

Cavedini, P., Bassi, T., Ubbiali, A., Casolari, A., Giordani, S., 
Zorzi, C., & Bellodi, L. (2004). Neuropsychological investi
gation of decision-making in anorexia nervosa. Psychiatry 
Research, 127(3), 259–266. https://doi.org/10.1016/j.psy 
chres.2004.03.012 

Chaytor, N., Schmitter-Edgecombe, M., & Burr, R. (2006). 
Improving the ecological validity of executive functioning 
assessment. Archives of Clinical Neuropsychology, 21(3), 
217–227. https://doi.org/10.1016/j.acn.2005.12.002 

Chicchi Giglioli, I. A., Galvez, B. P., Granados, A. G., & 
Raya, M. A. (2021). The virtual cooking task: A preliminary 
comparison between neuropsychological and ecological 
virtual reality tests to assess executive functions altera
tions in patients affected by alcohol use disorder. 
Cyberpsychology, Behavor, and Social Networking, 24(10), 
673–682. https://doi.org/10.1089/cyber.2020.0560 

Christidi, F., Kararizou, E., Triantafyllou, N., Anagnostouli, M., & 
Zalonis, I. (2015). Derived trail making test indices: 
Demographics and cognitive background variables across 
the adult life span. Aging, Neuropsychology, and Cognition, 
22(6), 667–678. https://doi.org/10.1080/13825585.2015. 
1027650 

Dajani, D. R., & Uddin, L. Q. (2015). Demystifying cognitive 
flexibility: Implications for clinical and developmental 

neuroscience. Trends in neurosciences, 38(9), 571–578. 
https://doi.org/10.1016/j.tins.2015.07.003 

Dang, J., King, K. M., & Inzlicht, M. (2020). Why are self-report 
and behavioural measures weakly correlated? Trends in 
Cognitive Sciences, 24(4), 267–269. https://doi.org/10. 
1016/j.tics.2020.01.007 

D’cruz, A., Ragozzino, M. E., Mosconi, M. W., Shrestha, S., 
Cook, E. H., & Sweeney, J. A. (2013). Reduced behavioral 
flexibility in autism spectrum disorders. Neuropsychology, 
27(2), 152–160. https://doi.org/10.1037/a0031721 

Deák, G. O. (2003). The development of cognitive flexibility 
and language abilities. Advances in Child Development and 
Behavior, 31, 271–327. https://doi.org/10.1016/S0065- 
2407(03)31007-9 

Dell’Osso, L., Carpita, B., Gesi, C., Cremone, I. M., Corsi, M., 
Massimetti, E., Muti, D., Calderani, E., Castellini, G., 
Luciano, M., Ricca, V., Carmassi, C., & Maj, M. (2018). 
Subthreshold autism spectrum disorder in patients with 
eating disorders. Comprehensive Psychiatry, 81, 66–72. 
https://doi.org/10.1016/j.comppsych.2017.11.007 

Dennis, J. P., & Vander Wal, J. S. (2010). The cognitive flex
ibility inventory: Instrument development and estimates 
of reliability and validity. Cognitive Therapy and Research, 
34(3), 241–253. https://doi.org/10.1007/s10608-009- 
9276-4 

Diamond, A. (2013). Executive functions. Annual Review of 
Psychology, 64(1), 135–168. https://doi.org/10.1146/ 
annurev-psych-113011-143750 

Dmitrzak-Węglarz, M., Słopień, A., Tyszkiewicz, M., 
Rybakowski, F., Rajewski, A., & Hauser, J. (2011). 
Polymorphisms of the SNAP-25 gene and performance 
on the Wisconsin Card Sorting Test in anorexia nervosa 
and in healthy adolescent participants. Archives of 
Psychiatry and Psychotherapy, 1, 43–51. https://doi.org/10. 
1016/S0924-977X(11)70526-0 

Donnay, D. A. C., & Elliott, T. R. (2003). The California psycho
logical inventory. In L. E. Beutler (Ed.), Integrative assess
ment of adult personality (pp. 227–261). Guilford Press.

Eslinger, P. J., & Gratten, L. M. (1993). Frontal lobe and 
frontal-striatal substrates for different forms of human 
cognitive flexibility. Neuropsychologia, 31(1), 17–28. 
https://doi.org/10.1016/0028-3932(93)90077-D 

Fassino, S., Pier, A., Daga, G. A., Leombruni, P., Mortara, P., & 
Rovera, G. G. (2002). Attentional biases and frontal func
tioning in anorexia nervosa. International Journal of Eating 
Disorders, 31(3), 274–283. https://doi.org/10.1002/eat. 
10028 

Flake, J. K., & Fried, E. I. (2020). Measurement schmeasure
ment: Questionable measurement practices and how to 
avoid them. Advances in Methods and Practices in 
Psychological Science, 3(4), 456–465. https://doi.org/10. 
1177/2515245920952393 

Friederich, H. C., & Herzog, W. (2011). Cognitive-behavioral 
flexibility in anorexia nervosa. In R. A. H. Adan & W. H. Kaye 
(Eds.), Behavioural neurobiology of eating disorders (pp. 
111–123). Springer. https://doi.org/10.1007/978-3-642- 
15131-6 

Fujino, J., Tei, S., Itahashi, T., Aoki, Y., Ohta, H., Kubota, M., 
Isobe, M., Hashimoto, R., Nakamura, M., Kato, N., & 
Takahashi, H. (2019). Need for closure and cognitive flex
ibility in individuals with autism spectrum disorder: 

8 C. A. HOWLETT ET AL.

https://doi.org/10.1016/j.eatbeh.2015.12.008
https://doi.org/10.1016/j.eatbeh.2015.12.008
https://doi.org/10.1080/00221309.1948.9918159
https://doi.org/10.1080/00221309.1948.9918159
https://doi.org/10.1080/03634527409378103
https://doi.org/10.1080/03634527409378103
https://doi.org/10.1002/eat.22206
https://doi.org/10.1007/s11065-016-9332-2
https://doi.org/10.1080/0014013031000061640
https://doi.org/10.1080/0014013031000061640
https://doi.org/10.1097/00004583-199209000-00008
https://doi.org/10.1097/00004583-199209000-00008
https://doi.org/10.1016/j.psychres.2004.03.012
https://doi.org/10.1016/j.psychres.2004.03.012
https://doi.org/10.1016/j.acn.2005.12.002
https://doi.org/10.1089/cyber.2020.0560
https://doi.org/10.1080/13825585.2015.1027650
https://doi.org/10.1080/13825585.2015.1027650
https://doi.org/10.1016/j.tins.2015.07.003
https://doi.org/10.1016/j.tics.2020.01.007
https://doi.org/10.1016/j.tics.2020.01.007
https://doi.org/10.1037/a0031721
https://doi.org/10.1016/S0065-2407(03)31007-9
https://doi.org/10.1016/S0065-2407(03)31007-9
https://doi.org/10.1016/j.comppsych.2017.11.007
https://doi.org/10.1007/s10608-009-9276-4
https://doi.org/10.1007/s10608-009-9276-4
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1016/S0924-977X(11)70526-0
https://doi.org/10.1016/S0924-977X(11)70526-0
https://doi.org/10.1016/0028-3932(93)90077-D
https://doi.org/10.1002/eat.10028
https://doi.org/10.1002/eat.10028
https://doi.org/10.1177/2515245920952393
https://doi.org/10.1177/2515245920952393
https://doi.org/10.1007/978-3-642-15131-6
https://doi.org/10.1007/978-3-642-15131-6


A preliminary study. Psychiatry Research, 271, 247–252. 
https://doi.org/10.1016/j.psychres.2018.11.057 

Galimberti, E., Martoni, R. M., Cavallini, M. C., Erzegovesi, S., & 
Bellodi, L. (2012). Motor inhibition and cognitive flexibility 
in eating disorder subtypes. Progress in Neuro- 
Psychopharmacology & Biological Psychiatry, 36(2), 
307–312. https://doi.org/10.1016/j.pnpbp.2011.10.017 

Gelonch, O., Garolera, M., Valls, J., Rosselló, L., & Pifarré, J. 
(2016). Executive function in fibromyalgia: Comparing 
subjective and objective measures. Comprehensive 
Psychiatry, 66, 113–122. https://doi.org/10.1016/j.compp 
sych.2016.01.002 

Genders, R., & Tchanturia, K. (2010). Cognitive Remediation 
Therapy (CRT) for anorexia in group format: A pilot study. 
Eating and Weight Disorders, 15(4), e234–239. https://doi. 
org/10.1007/BF03325304 

Giel, K. E., Wittorf, A., Wolkenstein, L., Klingberg, S., 
Drimmer, E., Sch¨onenberg, M., Rapp, A. M., 
Fallgatter, A. J., Hautzinger, M., & Zipfel, S. (2012). Is 
impaired set-shifting a feature of ‘“pure”’ anorexia ner
vosa? Investigating the role of depression in set-shifting 
ability in anorexia nervosa and unipolar depression. 
Psychiatry Research, 200(2–3), 538–543. https://doi.org/10. 
1016/j.psychres.2012.06.004 

Gonzalez, C. A., Figueroa, I. J., Bellows, B. G., Rhodes, D., & 
Youmans, R. J. (2013). A new behavioral measure of cog
nitive flexibility. In International Conference on Engineering 
Psychology and Cognitive Ergonomics (pp. 297–306). Berlin, 
Heidelberg: Springer. https://doi.org/10.1007/978-3-642- 
39360-0-33 

Gough, H. G. (1956). California psychological inventory. 
Consulting Psychologists Press.

Grant, D. A., & Berg, E. (1948). A behavioral analysis of degree 
of reinforcement and ease of shifting to new responses in 
a weigl-type card-sorting problem. Journal of Experimental 
Psychology, 38(4), 404–411. https://doi.org/10.1037/ 
h0059831 

Guilford, J. P. (1956). The structure of intellect. Psychological 
Bulletin, 53(4), 267–293. https://doi.org/10.1037/h0040755 

Heaton, R. K., Chelune, G. J., Talley, J. L., Kay, G., & Curtiss, G. 
(1993). Wisconsin Card Sorting Test manual: Revised and 
expanded. Psychological Assessment Resources.

Herbrich, L., Kappel, V., van Noort, B. M., & Winter, S. (2018). 
Differences in set-shifting and central coherence across 
anorexia nervosa subtypes in children and adolescents. 
European Eating Disorders Review, 26(5), 499–507. https:// 
doi.org/10.1002/erv.2605 

Holliday, J., Tchanturia, K., Landau, S., Collier, D., & Treasure, J. 
(2005). Is impaired set-shifting an endophenotype of anor
exia nervosa? The American Journal of Psychiatry, 162(12), 
2269–2275. https://doi.org/10.1176/appi.ajp.162.12.2269 

Howlett, C. A., Wewege, M. A., Berryman, C., Oldach, A., 
Jennings, E., Moore, E., Karran, E. L., Szeto, K., Pronk, L., 
Miles, S., & Moseley, G. L. (2021). Same room – different 
windows? A systematic review and meta-analysis of the 
relationship between self-report and neuropsychological 
tests of cognitive flexibility in healthy adults. Clinical 
Psychology Review, 88(102061), 1–21. https://doi.org/10. 
1016/j.cpr.2021.102061 

Howlett, C. A., Wewege, M. A., Berryman, C., Oldach, A., 
Jennings, E., Moore, E., Karran, E. L., Szeto, K., Pronk, L., 
Miles, S., & Moseley, G. L. (2022). Back to the drawing board 

—the relationship between self-report and neuropsycho
logical tests of cognitive flexibility in clinical cohorts: 
A systematic review and meta-analysis. Neuropsychology, 
36(5), 347–372. https://doi.org/10.1037/neu0000796 

Ionescu, T. (2012). Exploring the nature of cognitive 
flexibility. New Ideas in Psycholog, 30(2), 190–200. https:// 
doi.org/10.1016/j.newideapsych.2011.11.001 

Johnco, C., Wuthrich, V. M., & Rapee, R. M. (2014). Reliability 
and validity of two self-report measures of cognitive 
flexibility. Psychological Assessment, 26(4), 1381–1387. 
https://doi.org/10.1037/a0038009 

Konstantakopoulos, G., Tchanturia, K., Surguladze, S. A., & 
David, A. S. (2011). Insight in eating disorders: Clinical 
and cognitive correlates. Psychological Medicine, 41(9), 
1951–1961. https://doi.org/10.1017/S0033291710002539 

Lang, K., Lloyd, S., Khondoker, M., Simic, M., Treasure, J., & 
Tchanturia, K. (2015). Do children and adolescents with 
anorexia nervosa display an inefficient cognitive proces
sing style? Plos One, 10(7), 1–13. https://doi.org/10.1371/ 
journal.pone.0131724 

Lao-Kaim, N. P., Fonville, L., Giampietro, V. P., Williams, S. C. R., 
Simmons, A., & Tchanturia, K. (2015). Aberrant function of 
learning and cognitive control networks underlie ineffi
cient cognitive flexibility in anorexia nervosa: A 
cross-sectional fMRI study. Plos One, 10(5), e0124027. 
https://doi.org/10.1371/journal.pone.0124027 

Lawson, K. M., & Robins, R. W. (2021). Sibling constructs: What 
are they, why do they matter, and how should you handle 
them? Personality and Social Psychology Review, 25(4), 
344–366. https://doi.org/10.1177/10888683211047101 

Leppanen, J., Adamson, J., & Tchanturia, K. (2018). Impact of 
cognitive remediation therapy on neurocognitive proces
sing in anorexia nervosa. Frontiers in Psychiatry, 9(96), 1–5. 
https://doi.org/10.3389/fpsyt.2018.00096 

Lounes, N., Khan, G., & Tchanturia, K. (2011). Assessment of 
cognitive flexibility in anorexia nervosa-self-report or 
experimental measure? A brief report. Journal of the 
International Neuropsychological Society, 17(5), 925–928. 
https://doi.org/10.1017/S1355617711000671 

Malivoire, B. L., Stewart, K. E., Tallon, K., Ovanessian, M. M., 
Pawluk, E. J., & Koerner, N. (2019). Negative urgency and 
generalized anxiety disorder symptom severity: The role of 
self-reported cognitive processes. Personality and 
Individual Differences, 145, 58–63. https://doi.org/10.1016/ 
j.paid.2019.03.021 

Martin, M. M., & Anderson, C. M. (1998). The cognitive flex
ibility scale: Three validity studies. International Journal of 
Phytoremediation, 11(1), 1–9. https://doi.org/10.1080/ 
08934219809367680 

Martin, M. M., & Rubin, R. B. (1994). Development of 
a communication flexibility measure. The Southern 
Communication Journal, 59(2), 171–178. https://doi.org/ 
10.1080/10417949409372934 

Martin, M. M., & Rubin, R. B. (1995). A new measure of 
cognitive flexibility. Psychological Reports, 76(2), 623–626. 
https://doi.org/10.2466/pr0.1995.76.2.623 

McAnarney, E. R., Zarcone, J., Singh, P., Michels, J., Welsh, S., 
Litteer, T., Wang, H., & Klein, J. D. (2011). Restrictive anor
exia nervosa and set-shifting in adolescents: 
A biobehavioral interface. Journal of Adolescent Health, 
49(1), 99–101. https://doi.org/10.1016/j.jadohealth.2010. 
11.259 

AUSTRALIAN JOURNAL OF PSYCHOLOGY 9

https://doi.org/10.1016/j.psychres.2018.11.057
https://doi.org/10.1016/j.pnpbp.2011.10.017
https://doi.org/10.1016/j.comppsych.2016.01.002
https://doi.org/10.1016/j.comppsych.2016.01.002
https://doi.org/10.1007/BF03325304
https://doi.org/10.1007/BF03325304
https://doi.org/10.1016/j.psychres.2012.06.004
https://doi.org/10.1016/j.psychres.2012.06.004
https://doi.org/10.1007/978-3-642-39360-0-33
https://doi.org/10.1007/978-3-642-39360-0-33
https://doi.org/10.1037/h0059831
https://doi.org/10.1037/h0059831
https://doi.org/10.1037/h0040755
https://doi.org/10.1002/erv.2605
https://doi.org/10.1002/erv.2605
https://doi.org/10.1176/appi.ajp.162.12.2269
https://doi.org/10.1016/j.cpr.2021.102061
https://doi.org/10.1016/j.cpr.2021.102061
https://doi.org/10.1037/neu0000796
https://doi.org/10.1016/j.newideapsych.2011.11.001
https://doi.org/10.1016/j.newideapsych.2011.11.001
https://doi.org/10.1037/a0038009
https://doi.org/10.1017/S0033291710002539
https://doi.org/10.1371/journal.pone.0131724
https://doi.org/10.1371/journal.pone.0131724
https://doi.org/10.1371/journal.pone.0124027
https://doi.org/10.1177/10888683211047101
https://doi.org/10.3389/fpsyt.2018.00096
https://doi.org/10.1017/S1355617711000671
https://doi.org/10.1016/j.paid.2019.03.021
https://doi.org/10.1016/j.paid.2019.03.021
https://doi.org/10.1080/08934219809367680
https://doi.org/10.1080/08934219809367680
https://doi.org/10.1080/10417949409372934
https://doi.org/10.1080/10417949409372934
https://doi.org/10.2466/pr0.1995.76.2.623
https://doi.org/10.1016/j.jadohealth.2010.11.259
https://doi.org/10.1016/j.jadohealth.2010.11.259


Miles, S., Gnatt, I., Phillipou, A., & Nedeljkovic, M. (2020). 
Cognitive flexibility in acute anorexia nervosa and after 
recovery: A systematic review. Clinical Psychology Review, 
81(101905), 1–129. https://doi.org/10.1016/j.cpr.2020. 
101905 

Miles, S., Nedeljkovic, M., Sumner, P., & Phillipou, A. (2022). 
Understanding self-report and neurocognitive assess
ments of cognitive flexibility in people with and without 
lifetime anorexia nervosa. Cognitive neuropsychiatry, 27(5), 
1–17. https://doi.org/10.1080/13546805.2022.2038554 

Miyake, A., Emerson, M. J., & Friedman, N. P. (2000). Assessment 
of executive functions in clinical settings: Problems and 
recommendations. Seminars in Speech and Language, 21 
(2), 169–183. https://doi.org/10.1055/s-2000-7563 

Müller, U., & Kerns, K. (2015). The development of executive 
function. In L. S. Liben, U. Müller, & R. M. Lerner (Eds.), 
Handbook of child psychology and developmental science: 
Cognitive processes (pp. 571–623). John Wiley & Sons, Inc. 
https://doi.org/10.1002/9781118963418.childpsy214 

Nomi, J. S., Vij, S. G., Dajani, D. R., Steimke, R., Damaraju, E., 
Rachakonda, S., Calhoun, V. D., & Uddin, L. Q. (2017). 
Chronnectomic patterns and neural flexibility underlie 
executive function. Neuroimage, 147, 861–871. https:// 
doi.org/10.1016/j.neuroimage.2016.10.026 

Oguz, G., Celikbas, Z., Batmaz, S., Cagli, S., & Sungur, M. Z. 
(2019). Comparison between obsessive compulsive disor
der and panic disorder on metacognitive beliefs, emo
tional schemas, and cognitive flexibility. International 
Journal of Cognitive Therapy, 12(3), 157–178. https://doi. 
org/10.1007/s41811-019-00047-5 

Perpiñá, C., Segura, M., & Sánchez-Reales, S. (2017). Cognitive 
flexibility and decision-making in eating disorders and 
obesity. Eating and Weight Disorders, 22(3), 435–444. 
https://doi.org/10.1007/s40519-016-0331-3 

Rabin, L., Roth, R., Isquith, P., Wishart, H., Nutterupham, K., 
Pare, N., Flashman, L. A., & Saykin, A. (2006). Self- and 
informant reports of executive function on the BRIEF-A in 
MCI and older adults with cognitive complaints. Archives 
of Clinical Neuropsychology, 21(7), 721–732. https://doi. 
org/10.1016/j.acn.2006.08.004 

Reitan, R. M. (1955). The relation of the trail making test to 
organic brain damage. Journal of Consulting Psychology, 19 
(5), 393–394. https://doi.org/10.1037/h0044509 

Reitan, R. M. (1958). Validity of the trail making test as an 
indicator of organic brain damage. Perceptual and motor 
skills, 8(3), 271–276. https://doi.org/10.2466/pms.1958.8. 
3.271 

Robbins, T. W., James, M., Owen, A. M., Sahakian, B. L., 
Lawrence, A. D., Mcinnes, L., & Rabbitt, P. M. A. (1998). 
A study of performance on test from the CANTAB battery 
sensitive to frontal lobe dysfunction in a large sample of 
normal volunteers: Implications for theories of executive 
functioning and cognitive aging. Journal of the 
International Neuropsychological Society, 4(5), 474–490. 
https://doi.org/10.1017/S1355617798455073 

Roberts, M. E., Barthel, F. M. S., Lopez, C., Tchanturia, K., & 
Treasure, J. L. (2011). Development and validation of the 
Detail and Flexibility Questionnaire (DFlex) in eating 
disorders. Eating Behaviors, 12(3), 168–174. https://doi. 
org/10.1016/j.eatbeh.2011.04.001 

Rößner, A., Juniak, I., van Noort, B. M., Pfeiffer, E., 
Lehmkuhl, U., & Kappel, V. (2017). Cognitive flexibility in 

juvenile anorexia nervosa in relation to comorbid symp
toms of depression, obsessive compulsive symptoms and 
duration of illness. Zeitschrift Für Kinder- Und 
Jugendpsychiatrie Und Psychotherapie, 45(5), 371–390. 
https://doi.org/10.1024/1422-4917/a000493 

Roth, R. M., Isquith, P. K., & Gioia, G. A. (2005). Behavior rating 
inventory of executive function – adult version: 
Professional manual. Psychological Assessment Resources. 
https://doi.org/10.1109/icgse.2012.22 

Settlage, P., Zable, M., & Harlow, H. F. (1948). Problem soluta
tion by monkeys following bilateral removal of the pre
frontal areas: VI. Performance on tests requiring 
contradictory reactions to similar and to identical stimuli. 
Journal of Experimental Psychology, 38(1), 50–65. https:// 
doi.org/10.1037/h0054430 

Soto, E. F., Kofler, M. J., Singh, L. J., Wells, E. L., Irwin, L. N., 
Groves, N. B., & Miller, C. E. (2020). Executive functioning 
rating scales: Ecologically valid or construct invalid? 
Neuropsychology, 34(6), 605–619. https://doi.org/10.1037/ 
neu0000681 

Spencer, R. J., Drag, L. L., Walker, S. J., & Bieliauskas, L. A. 
(2010). Self-reported cognitive symptoms following mild 
traumatic brain injury are poorly associated with neurop
sychological performance in OIF/OEF veterans. Journal of 
Rehabilitation Research and Development, 47(6), 521–530. 
https://doi.org/10.1682/JRRD.2009.11.0181 

Stedal, K., & Dahlgren, C. L. (2015). Neuropsychological 
assessment in adolescents with anorexia nervosa – explor
ing the relationship between self-report and performance- 
based testing. Journal of Eating Disorders, 3(27), 1–12. 
https://doi.org/10.1186/s40337-015-0062-2 

Steinglass, J., Walsh, B. T., & Stern, Y. (2006). Set shifting 
deficit in anorexia nervosa. Journal of the International 
Neuropsychological Society, 12(3), 431–435. https://doi. 
org/10.1017/S1355617706060528 

Sternheim, L. C., van Passel, B., Dingemans, A., Cath, D., & 
Danner, U. N. (2022). Cognitive and experienced flexibility 
in patients with anorexia nervosa and obsessive compul
sive disorder. Frontiers in Psychiatry, 13, 868921. https:// 
doi.org/10.3389/fpsyt.2022.868921 

Strober, M. (1980). Personality and symptomatological fea
tures in young, nonchronic anorexia nervosa patients. 
Journal of Psychosomatic Research, 24(6), 353–359. 
https://doi.org/10.1016/0022-3999(80)90027-6 

Szmukler, G. I., Andrewes, D., Kingston, K., Chen, L., 
Stargatt, R., & Stanley, R. (1992). Neuropsychological 
impairment in anorexia nervosa: Before and after 
refeeding. Journal of Clinical and Experimental 
Neuropsychology, 14(2), 347–352. https://doi.org/10.1080/ 
01688639208402834 

Tchanturia, K., Anderluh, M. B., Morris, R. G., Rabe-Hesketh, S., 
Collier, D. A., Sanchez, P., & Treasure, J. L. (2004). Cognitive 
flexibility in anorexia nervosa and bulimia nervosa. Journal 
of the International Neuropsychological Society, 10(4), 
513–520. https://doi.org/10.1017/S1355617704104086 

Tchanturia, K., Davies, H., Roberts, M., Harrison, A., 
Nakazato, M., Schmidt, U., Treasure, J., & Morris, R. (2012). 
Poor cognitive flexibility in eating disorders: Examining 
the evidence using the Wisconsin Card Sorting Task. Plos 
One, 7(1), e28331. https://doi.org/10.1371/journal.pone. 
0028331 

10 C. A. HOWLETT ET AL.

https://doi.org/10.1016/j.cpr.2020.101905
https://doi.org/10.1016/j.cpr.2020.101905
https://doi.org/10.1080/13546805.2022.2038554
https://doi.org/10.1055/s-2000-7563
https://doi.org/10.1002/9781118963418.childpsy214
https://doi.org/10.1016/j.neuroimage.2016.10.026
https://doi.org/10.1016/j.neuroimage.2016.10.026
https://doi.org/10.1007/s41811-019-00047-5
https://doi.org/10.1007/s41811-019-00047-5
https://doi.org/10.1007/s40519-016-0331-3
https://doi.org/10.1016/j.acn.2006.08.004
https://doi.org/10.1016/j.acn.2006.08.004
https://doi.org/10.1037/h0044509
https://doi.org/10.2466/pms.1958.8.3.271
https://doi.org/10.2466/pms.1958.8.3.271
https://doi.org/10.1017/S1355617798455073
https://doi.org/10.1016/j.eatbeh.2011.04.001
https://doi.org/10.1016/j.eatbeh.2011.04.001
https://doi.org/10.1024/1422-4917/a000493
https://doi.org/10.1109/icgse.2012.22
https://doi.org/10.1037/h0054430
https://doi.org/10.1037/h0054430
https://doi.org/10.1037/neu0000681
https://doi.org/10.1037/neu0000681
https://doi.org/10.1682/JRRD.2009.11.0181
https://doi.org/10.1186/s40337-015-0062-2
https://doi.org/10.1017/S1355617706060528
https://doi.org/10.1017/S1355617706060528
https://doi.org/10.3389/fpsyt.2022.868921
https://doi.org/10.3389/fpsyt.2022.868921
https://doi.org/10.1016/0022-3999(80)90027-6
https://doi.org/10.1080/01688639208402834
https://doi.org/10.1080/01688639208402834
https://doi.org/10.1017/S1355617704104086
https://doi.org/10.1371/journal.pone.0028331
https://doi.org/10.1371/journal.pone.0028331


Tchanturia, K., Lloyd, S., & Lang, K. (2013). Cognitive 
Remediation Therapy for anorexia nervosa: Current evi
dence and future research directions. The International 
Journal of Eating Disorders, 46(5), 492–495. https://doi. 
org/10.1002/eat.22106 

Tchanturia, K., Morris, R. G., Anderluh, M. B., Collier, D. A., 
Nikolaou, V., & Treasure, J. (2004). Set shifting in anorexia 
nervosa: An examination before and after weight gain, in 
full recovery and relationship to childhood and adult 
OCPD traits. Journal of Psychiatric Research, 38(5), 
545–552. https://doi.org/10.1016/j.jpsychires.2004.03.001 

Tchanturia, K., Morris, R. G., Surguladze, S., & Treasure, J. 
(2002). An examination of perceptual and cognitive set 
shifting tasks in acute anorexia nervosa and following 
recovery. Eating and Weight Disorders, 7(4), 312–315. 
https://doi.org/10.1007/BF03324978 

Tchanturia, K., Serpell, L., Troop, N., & Treasure, J. (2001). 
Perceptual illusions in eating disorders: Rigid and fluctuat
ing styles. Journal of Behavior Therapy and Experimental 
Psychiatry, 32(3), 107–115. https://doi.org/10.1016/S0005- 
7916(01)00025-8 

Thorndike, E. L. (1904). An introduction to the theory of mental 
and social measurements. Teachers College, Columbia 
University.

Tokley, M., & Kemps, E. (2007). Preoccupation with detail 
contributes to poor abstraction in women with anorexia 
nervosa. Journal of Clinical and Experimental 
Neuropsychology, 29(7), 734–741. https://doi.org/10.1080/ 
13825580600966607 

Toplak, M. E., West, R. F., & Stanovich, K. E. (2013). Practitioner 
review: Do performance-based measures and ratings of 
executive function assess the same construct? Journal of 
Child Psychology and Psychiatry, and Allied Disciplines, 54 
(2), 131–143. https://doi.org/10.1111/jcpp.12001 

Uddin, L. Q. (2021). Cognitive and beahavioural flexibility: 
Neural mechanisms and clinical considerations. Nature 
Reviews, 22(3), 167–179. https://doi.org/10.1038/s41583- 
021-00428-w 

Uznadze, D. (1966). The psychology of set. Consultants’ 
Bureau.

Vall, E., & Wade, T. D. (2015). Trail Making Task performance in 
inpatients with anorexia nervosa and bulimia nervosa. 
European Eating Disorders Review, 23(4), 304–311. https:// 
doi.org/10.1002/erv.2364 

Van Autreve, S., De Baene, W., Baeken, C., van Heeringen, K., 
Vancayseele, N., & Vervaet, M. (2016). Differential neural 

correlates of set-shifting in the bingeing– purging and 
restrictive subtypes of anorexia nervosa: An fMRI study. 
European Eating Disorders Review, 24(4), 277–285. https:// 
doi.org/10.1002/erv.2437 

Verdejo-Garcia, A., Clark, L., Verdejo-Roman, Albein-Urios, N., 
Martinez-Gonzalez, M., Gutierrez, B., & Soriano-Mas, C. 
(2015). Neural substrates of cognitive flexibility in cocaine 
and gambling additions. British Journal of Psychiatry, 207 
(2), 158–164. https://doi.org/10.1192/bjp.bp.114.152223 

Wang, Y., Chen, J., & Yue, Z. (2017). Positive emotion facil
itates cognitive flexibility: An fMRI study. Frontiers in 
Psychology, 8, 1832. https://doi.org/10.3389/fpsyg.2017. 
01832 

Wang, T., Li, M., Xu, S., Liu, B., Wu, T., Lu, F., Xie, J., Peng, L., & 
Wang, J. (2019). Relations between trait anxiety and 
depression: A mediated moderation model. Journal of 
Affective Disorders, 244, 217–222. https://doi.org/10.1016/ 
j.jad.2018.09.074 

Weigl, E. (1927). On the psychology of so-called processes of 
abstraction. The Journal of Abnormal and Social 
Psychology, 36(1), 3.

Wennerhold, L., & Friese, M. (2020). Why self-report measures 
of self-control and inhibition tasks do not substantially 
correlate. Collabra: Psychology, 6(1), 9. https://doi.org/10. 
1525/collabra.276 

Westwood, H., Stahl, D., Mandy, W., & Tchanturia, K. (2016). 
The set-shifting profiles of anorexia nervosa and autism 
spectrum disorder using the Wisconsin Card Sorting Test: 
A systematic review and meta-analysis. Psychological 
Medicine, 46(9), 1809–1827. https://doi.org/10.1017/ 
S0033291716000581 

Wiemann, J. M. (1977). Explication and test of a model of 
communicative competence. Human Communication 
Research, 3(3), 195–213. https://doi.org/10.1111/j.1468- 
2958.1977.tb00518.x 

Yu, Y., Yu, Y., & Lin, Y. (2020). Anxiety and depression aggra
vate impulsiveness: The mediating and moderating role of 
cognitive flexibility. Psychology, Health & Medicine, 25(1), 
25–36. https://doi.org/10.1080/13548506.2019.1601748 

Zhang, K., Fan, Z., Wang, Y., Faraone, S. V., Yang, L., & 
Chang, S. (2019). Genetic analysis for cognitive flexibility 
in the trail-making test in attention deficit hyperactivity 
disorder patients from single nucleutide polymorphism, 
gene to pathway level. The World Journal of Biological 
Psychiatry, 20(6), 476–485. https://doi.org/10.1080/ 
15622975.2017.1386324

AUSTRALIAN JOURNAL OF PSYCHOLOGY 11

https://doi.org/10.1002/eat.22106
https://doi.org/10.1002/eat.22106
https://doi.org/10.1016/j.jpsychires.2004.03.001
https://doi.org/10.1007/BF03324978
https://doi.org/10.1016/S0005-7916(01)00025-8
https://doi.org/10.1016/S0005-7916(01)00025-8
https://doi.org/10.1080/13825580600966607
https://doi.org/10.1080/13825580600966607
https://doi.org/10.1111/jcpp.12001
https://doi.org/10.1038/s41583-021-00428-w
https://doi.org/10.1038/s41583-021-00428-w
https://doi.org/10.1002/erv.2364
https://doi.org/10.1002/erv.2364
https://doi.org/10.1002/erv.2437
https://doi.org/10.1002/erv.2437
https://doi.org/10.1192/bjp.bp.114.152223
https://doi.org/10.3389/fpsyg.2017.01832
https://doi.org/10.3389/fpsyg.2017.01832
https://doi.org/10.1016/j.jad.2018.09.074
https://doi.org/10.1016/j.jad.2018.09.074
https://doi.org/10.1525/collabra.276
https://doi.org/10.1525/collabra.276
https://doi.org/10.1017/S0033291716000581
https://doi.org/10.1017/S0033291716000581
https://doi.org/10.1111/j.1468-2958.1977.tb00518.x
https://doi.org/10.1111/j.1468-2958.1977.tb00518.x
https://doi.org/10.1080/13548506.2019.1601748
https://doi.org/10.1080/15622975.2017.1386324
https://doi.org/10.1080/15622975.2017.1386324

	Abstract
	Abstract
	The historical development of cognitive flexibility assessments
	Intuition trumps evidence – conflation of different constructs of cognitive flexibility
	Limitations of existing research and future recommendations

	Conclusion
	Disclosure statement
	Funding
	ORCID
	Data availability statement

