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Anxiety disorders (ADs) are charac-
terized by intense and debilitating 
anxiety,1 with high cooccurrence 

and shared vulnerability factors, empha-
sizing the need for a transdiagnostic ap-
proach.2 They are associated with a signif-
icant burden and disability in social and 
occupational functioning.3 In other psy-
chiatric disorders, neurocognitive defi-
cits have been considered a significant 
contributor to disability.4,5 However, 
neurocognition has received limited 
attention in ADs. Research has docu-
mented specific neurocognitive deficits 
in different ADs, as well as similarities 
across disorders. For instance, deficits 
in inhibition, set-shifting, and working 
memory have shown up as longitudinal 
risk factors for the severity of generalized 
anxiety disorder (GAD).6 Social anxiety 
disorder (SAD) is linked to poorer work-
ing memory and set-shifting in general
as well as during social stress.7,8 Howev-
er, there are several inconsistencies in 
neurocognitive findings in ADs, which 
are partly attributed to methodological 
heterogeneity.10 For instance, verbal and 
visual memory have been implicated in 
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(P = 0.005), and poorer metacognitive 
awareness and regulation (P = 0.01). Greater 
cognitive self-consciousness was correlated 
with better planning (Spearman’s rho = 
−0.509, P = 0.009).

Conclusions: Individuals with ADs show 
neurocognitive difficulties in planning, set-
shifting, and logical memory, dysfunctional 
metacognition, and reduced metacognitive 
awareness and regulation. Cognitive 
self-consciousness is linked to better 
planning. The interrelationships between 
neurocognition and metacognition may 
have potential implications for clarifying 
inconsistent findings and designing novel 
cognitive interventions in ADs. 

Keywords: Cognitive deficits; 
Neurocognition; Anxiety disorders; 
Metacognition 

Key Messages: Relative to a nonclinical 
comparison group, individuals with anxiety 
disorders demonstrate under-performance 
in planning, set-shifting, and logical 
memory; Individuals with anxiety disorders 
also show greater negative beliefs 
about worry and poorer metacognitive 
awareness and regulation; Cognitive self-
consciousness was correlated with better 
planning.

Neurocognition and Metacognition in 
Anxiety Disorders

ABSTRACT
Background: Neurocognitive deficits are 
noted in anxiety disorders (ADs), albeit with 
several inconsistencies. The relationship 
between neurocognition and metacognition 
may have potential implications for 
understanding cognitive dysfunction but 
is poorly understood in ADs. This study 
aimed to examine the relationship between 
neurocognition and metacognition in ADs, 
with a cross-sectional design. 

Methods: The sample included ADs (n = 25) 
and nonclinical (n = 25) groups matched on 
age, gender, and education. Neurocognition 
was assessed using tests for intelligence, 
attention, working memory, fluency, 
flexibility, set-shifting, inhibition, planning, 
and memory; and metacognition using 
Metacognition Questionnaire-30 (MCQ-
30) and Metacognitive Awareness and 
Regulation Scale (MARS). 

Results: Compared to comparison/
normative scores, the anxiety group showed 
significantly poorer performance on zoo 
map test (low demand trial; P = 0.007), rule 
shift cards 1 (P ≤ 0.001), rule shift cards 2 
(P ≤ 0.001), and logical memory immediate 
recall (P ≤ 0.001) and delayed recall (P ≤ 
0.001); greater negative beliefs about worry 
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variables would show significant associ-
ations. 

Methods
A cross-sectional design was employed 
and is reported below in accordance 
with the Strengthening the Reporting of 
Observational Studies in Epidemiology 
(STROBE) reporting guidelines.28

Participants
Based on sample availability and consid-
ering the study timeline, 30 individuals 
each were expected to be recruited in 
the clinical and nonclinical comparison 
groups. The clinical sample comprised 
individuals diagnosed with AD, con-
firmed by the Mini Neuropsychiatric 
Interview (MINI) Plus,29 recruited from 
the psychiatric inpatient and outpa-
tient services of the National Institute 
of Mental Health and Neuro Sciences, 
Bangalore, between July 2018 and March 
2019. Participants were included if in 
the age range of 18 to 50 years, with a 
minimum of seven years education, 

fluent in English, willing for psycholog-
ical testing, and right-handed as per the 
Edinburgh Handedness Inventory—
Short Form.30 Individuals were excluded 
if they had comorbid schizophrenia, 
bipolar affective disorder, psychosis, 
or OCD; substance dependence (other 
than nicotine) or behavioral addictions; 
history of tumors, epilepsy, stroke, 
traumatic brain injury, or degenerative 
disorders; developmental disorders 
such as autism spectrum disorder and 
attention deficit hyperactivity disorder; 
clinical evidence for intellectual/learning 
disability or any sensorimotor impair-
ments that interfered with performance 
on assessments. Of the 49 individuals 
who met the inclusion criteria, 24 were 
not recruited (details in Figure 1), and 25 
formed the final sample. 

The comparison sample consisted 
of individuals from the community 
recruited through the snowball tech-
nique from hospital staff and their 
friends and acquaintances, who 
were screened for psychiatric disor-
ders using the MINI Plus. They were  

SAD, panic disorder, and GAD in some 
studies9,10 but not others.11 

In certain psychiatric disorders such 
as schizophrenia, obsessive-compul-
sive disorder (OCD), and depression, 
inconsistent findings on neurocognitive 
performance have been traced to factors 
such as stereotype threat, momentary 
negative influences, and attitudes to 
testing12–15—which point to the role of 
metacognition. Metacognition is the 
capacity to assess, reflect, control, and 
evaluate one’s cognitions.16 Metacogni-
tion has been predominantly studied 
in psychiatric disorders as metacogni-
tive experience/awareness of cognitive 
biases17 and knowledge of one’s own 
and others’ mental states.18 In relation 
to (neuro)cognitive abilities, metacog-
nitive beliefs about uncontrollability 
and the need to control thoughts were 
related to set-shifting difficulties in a 
community sample with depressive and 
anxiety symptoms.19 However, metacog-
nitive monitoring of cognitive abilities/
difficulties and regulatory strategies in 
line with goals (as originally described 
by Flavell, “you (unlike your brother) 
should use Strategy A (rather than Strat-
egy B) in Task X (as contrasted with Task 
Y)”20)—has received attention in educa-
tional settings21 but not in psychiatric 
disorders. In nonclinical samples, certain 
metacognitive processes have demon-
strated an impact on cognitive abilities, 
for example, ruminations, “choking” 
(excessive self-focus on well-practiced 
tasks), and interpretations of one’s 
anxiety and ability.22–24 

Despite the impact of anxiety and meta-
cognitive factors on cognitive abilities, 
to the best of our knowledge, no studies 
have been published investigating these 
in a sample of ADs. The lack of such 
holistic investigations may hinder the 
understanding of cognitive dysfunction 
in ADs. This may be partly attributable to 
a lack of available scales to assess metacog-
nitive monitoring of cognitive abilities. 
This study aimed to investigate the rela-
tionship between neurocognition and 
metacognition (awareness and regulation 
of cognitive abilities, as well as cognitive 
biases) in a sample of ADs. It was hypoth-
esized that individuals with ADs would 
have greater difficulties with neurocog-
nition and metacognition compared to a 
nonclinical comparison group and that  
neurocognitive and metacognitive 

FIGURE 1.

Flowchart depicting procedure.

HAM-A – Hamilton Anxiety Rating Scale; MADRS – Montgomery Asberg Depression Rating Scale; COWAT – Con-
trolled Oral Word Association test; ANT – Animal Names; AVLT – Auditory Verbal Learning Test; CFT –  
Complex Figure Test; MCQ – Metacognitions Questionnaire; MARS – Metacognitive Awareness and Regulation 
Scale.
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group-matched to the clinical sample in 
terms of age and gender (same number 
of individuals within each age subgroup 
as the clinical sample: 18–20 years, 21–25 
years, 26–30 years, 31–35 years, 36–40 
years, 41–45 years, 46–50 years; males 
and females). The two groups were cal-
iper-matched with regard to education 
(± 2 years). All participants were fluent 
in English, willing for psychological 
testing, and right-handed as per the 
Edinburgh Handedness Inventory – 
Short Form. Exclusion criteria were any 
neurological, developmental, or psychi-
atric disorders, substance dependence 
(other than nicotine), clinical evidence of 
intellectual disability, specific learning 
disability, or sensorimotor impairments 
that interfered with performance on 
assessments. Of the 31 individuals who 
met the criteria, 25 formed the compari-
son sample (details in Figure 1). 

Materials

Screening and Clinical Assessments

Apart from Edinburgh Handedness 
Inventory and MINI Plus, the clinical 
sample was administered the Hamilton 
Anxiety Rating Scale (HAM-A)31 and the 
Montgomery-Asberg Depression Rating 
Scale (MADRS)32 to assess the severity of 
anxiety and depression symptoms. All 
assessments were conducted in English.

Assessment of Neurocognition

A battery of assessments was used to 
assess neurocognitive variables. 

 (1)  Block design test (Wechsler Abbre-
viated Scale of Intelligence II)33 
for intelligence: This assesses 
participants’ visuospatial and orga-
nizational abilities and nonverbal 
problem-solving skills, using a set of 
blocks to replicate a design printed 
on a card, within a time limit. The 
correctly reproduced designs are 
scored according to certain criteria, 
with time bonuses.

  (2)  Color trails test34 for focused 
attention, scanning, and mental 
flexibility: The participant is 
required to find numbers from 1 
to 25 in sequence, from randomly 
arranged color circles on a sheet 
and on Color Trails 2, in alternating 
colors. The score is the time taken 
for each condition.

  (3)  Digit span (Wechsler Memory Scale 
III – India [WMS III – India])35 for 
verbal working memory: This test 
requires participants to recall a 
series of digits in the presented and 
reverse order. The final score is the 
total number of correctly recalled 
items in both conditions. 

  (4)  Spatial span (WMS III – India)35 for 
visual working memory: This test 
requires participants to tap select 
blocks on a board in the presented 
and reverse order;

  (5)  Controlled oral word associa-
tion test (COWAT)36 for phonemic 
fluency: The participant is required 
to spontaneously produce words 
beginning with a particular letter. 
The final score is the average 
number of words produced for.

  (6)  Animal naming test (ANT)36 for 
category fluency: In this test, the 
participant is instructed to provide 
words belonging to a given category 
within a time limit. 

  (7)  Stroop test37 for response inhibition: 
The test involves three conditions—
color naming (XXXX printed in 
different colors), reading color 
names (all printed in black), and 
naming the print color for differ-
ent color names (e.g., RED printed 
in green ink). The time taken and 
the number of errors made on the 
final condition are noted and used 
to calculate the interference score, 
that is, the inhibition of prepotent 
responses. 

  (8)  Rule shift cards (Behavioral Assess-
ment of Dysexecutive Syndrome 
or BADS)38 for set-shifting: This 
test uses playing cards in red and 
black with different rules for dif-
ferent parts of the task. It assesses 
the ability to shift to a new rule 
and ignore a previous rule. Scoring 
is based on the time taken and the 
number of errors.

  (9)  Zoo map test (BADS)38 for plan-
ning: This assesses the ability to 
profit from feedback and formulate 
and implement a plan. The subject 
is instructed to indicate the path 
they would take when visiting a 
zoo while following certain rules. 
Scoring is based on the successful 
implementation of the plan. Penal-
ties are imposed for rule violations 
and lack of speed.

(10)  Auditory verbal learning test 
(AVLT)36 for verbal learning and 
memory, by assessing the ability 
to reproduce 15 words from a 
presented list: The test includes  
(a) learning phase with five succes-
sive presentations of a list followed 
by an immediate recall from the par-
ticipant, (b) interference condition 
with the presentation of a different 
list, (c) delayed recall after a delay of 
30 minutes, and (d) recognition of 
presented words amongst unfamil-
iar words.

(11)  Logical memory test (WMS III – 
India)35 for verbal logical memory: 
This assesses the ability to recall two 
short stories, with a delayed recall 
after 30 min, and recognition of facts 
with yes/no responses.

(12)  Complex figure test (CFT)36 for 
visual learning and memory, The 
test consists of an abstract complex 
design that cannot be named easily. 
It involves (a) copy phase, (b) imme-
diate recall after 3 min, and (c) 
delayed recall after 30 min. Scoring 
is based on the number of figural 
elements correctly drawn and cor-
rectly placed.

Assessment of Metacognition

Metacognition was assessed with regard 
to cognitive biases (Metacognition Ques-
tionnaire-30 [MCQ-30]) and cognitive 
abilities (Metacognitive Awareness and 
Regulation Scale [MARS]).

(1)  MCQ-3017 is a 30-item rating scale 
that assesses five metacognitive 
factors (higher scores indicating 
greater dysfunction): cognitive con-
fidence, positive beliefs about worry, 
cognitive self-consciousness, negative 
beliefs about the uncontrollability 
of thoughts and danger, and beliefs 
about the need to control thoughts. 
Subscale-total correlations range 
between 0.30 and 0.83, with Cron-
bach’s alpha between 0.72 and 0.93. 
The MCQ has been validated in 
India and shows acceptable internal 
consistency, and confirmatory factor 
analysis shows a good fit for the five 
sub-scales.26 It has also been used in 
previous studies in India.25

(2)  MARS: Since no appropriate tools 
were available in the literature to 
assess metacognitive monitoring 
of cognitive abilities in adults with 
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psychiatric disorders, the authors 
developed a new tool in accordance 
with scale construction procedures.39 

Item generation: The domain identified 
for the scale was metacognitive moni-
toring of cognition, including cognitive 
deficits (e.g., attention, memory, execu-
tive functions—flexibility, updating and 
inhibiting, planning, and decision-mak-
ing) and biases (negative attentional bias, 
error monitoring, need for perfection, 
uncertainty tolerance, worry, and rumi-
nation). Item generation was done by 
consulting available scales on cognitive 
dysfunction and metacognition17,21,40–43 

and writing new items to accommodate 
all identified constructs. Ensuring that 
the initial pool was roughly double the 
intended number of items,39 51 items 
were generated, with five-point Likert 
responding, from “Always” to “Never.” 

Item analysis: Qualitative item analysis for 
content relevance, representativeness, 
and technical quality39 was done by four 
clinician experts (>15 years’ experience 
in cognition and psychiatric disorders). 
The experts rated each item on: (a) Does 
the item measure the construct? (b)  
Is the content suitable for individu-
als with psychiatric disorders with  
≥7 years of education? (c) Is it appropri-
ately worded? 

Item selection and modification: Item 
modification was done iteratively in 
several steps. After removing items vio-
lating item-writing rules (e.g., double 
negatives, compound statements, lack of 
clarity) or showing repetitions or lack of 
relevance, 30 items were selected. Based 
on suggestions from experts, 11 items 
were modified, and 8 were replaced by 
new ones, to ensure appropriate represen-
tation of the initially identified domain. 
To guard against response choice bias, 16 
of the 30 items were worded negatively. 
The resulting items were re-checked for 
clarity of stem and response; further 
modification/simplification was done 
following trial administration with five 
end-users. 

Inter-rater agreement: Four of the investiga-
tors assessed item scoring determinants 
(stems, anchors, and reverse scoring). 
Items with <75% inter-rater agreement 
were removed. 

The final tool comprised 26 items 
(Table S1). Items are scored 5 to 1 (with  
16 reverse-scored items), with a minimum 
score of 26 and a maximum of 130, with 
higher scores indicating better meta-
cognitive awareness and regulation. 
On pilot testing, MARS showed moder-
ate correlations with MCQ (convergent 
validity—MCQ-30 total, −0.38; negative 
beliefs about worry, −0.45; need to control 
thoughts, −0.29) and satisfactory internal 
consistency (Cronbach’s alpha of 0.74).44 

Procedure 
The study was approved by the Insti-
tute Ethics Committee, and written 
informed consent was obtained from all 
participants. Participants were tested 
individually, with a preset sequence of 
tests, and breaks were offered as per 
participant’s preference, in order to min-
imize fatigue. The comparison group (n = 
25) was assessed on MCQ-30 and MARS 
and only selected neurocognitive tests 
for which Indian normative scores were 
unavailable (details in Figure 1). For the 
remaining tests of neurocognition, the 
clinical group’s performance was com-
pared with the existing normative scores. 

Statistical Analysis
The data were analyzed using the Sta-
tistical Product and Service Solutions 
(SPSS; Version 20.0. Armonk, NY: IBM 
Corp.). Means and standard deviations 
(SD) were calculated for continuous vari-
ables and frequencies and percentages 
for categorical variables. The clinical 
group scores were compared to norma-
tive scores (mean values) where available, 
using the one-sample t-test. For the other 
tests employing comparison group com-
parisons, the Mann–Whitney U test was 
used (since the Shapiro–Wilk test for nor-
mality showed nonnormal distribution). 
In view of the number of variables com-
pared, a conservative significance of P < 
0.01 was chosen to minimize type I error. 
The relationship of neurocognition with 
metacognition was investigated using 
Spearman’s correlation.

Results

Sample Characteristics
As expected in matched samples, 
the clinical and comparison groups  
were similar on age (mean ± SD:  

comparison group 27.52 ± 7.81, clinical 
28.32 ± 7.99, P = 0.71), gender (10 females 
and 15 males), and years of education 
(comparison group 15.32 ± 2.23, clinical 
15.44 ± 2.31, P = 0.79). All participants 
were from middle socio-economic strata, 
urban background.

The clinical group included 23 
outpatients and two inpatients, with a 
diagnosis of SAD (n=11), panic disorder 
(n=8), GAD (n=6), specific phobia (n=5), 
agoraphobia (n=2), hypochondriasis 
(n=2) and adjustment disorder (n=1)., 
with nine individuals meeting the 
criteria for more than one AD. The clinical 
group had moderate levels of anxiety 
and depression (HAM-A mean 18.60 ± 
5.21, MADRS mean 11.44 ± 6.04), and 
had a few comorbidities (mean number 
of comorbid ADs = 1.44 ± 0.65 and mean 
number of other co-morbid disorders 
= 0.6 ± 0.76). The mean duration of 
illness was 98.20 ± 69.59 months (mean 
age at onset 20.08 ± 7.34 years), with 
12 individuals on pharmacological 
treatment and 23 individuals undergoing 
psychotherapy (predominantly cognitive 
behavior therapy). Of the 12 individuals 
on medications, 10 were on selective 
serotonin reuptake inhibitors (SSRIs; 
Escitalopram, n = 5; Sertraline, n = 4; 
Paroxetine, n = 1), and one individual 
each was receiving Bupropion and 
Mirtazapine. 

Performance of the Clinical 
and Comparison Groups on 
Neurocognitive Tasks
The clinical group was slower than the 
comparison group on Zoo map test  
(specifically, the low demand trial) and 
rule shift cards; and obtained lower 
scores on logical memory (Table 1). 
However, the clinical group performed 
better on COWAT, ANT, digit span, and 
spatial span in comparison to normative 
scores.

Performance of the  
Clinical and Comparison 
Groups on Metacognitive 
Variables
Table 2 shows that the clinical group 
had significantly higher negative beliefs 
about worry (MCQ) and lower scores on 
metacognitive regulation (MARS). 
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TABLE 1.

Performance of Clinical and Comparison Groups on 
Neurocognitive Tests.

Neurocognitive Variable Clinical Group (n = 25)
Mean + SD

 Comparison/Norma-
tive Group (n = 25)

Mean + SD/ Test Value

Mann–Whitney U/t

Intelligence

Block Design Test 35.72 + 11.04 37.16 + 11.11 0.46

Executive Functions

Color Trails

1 Time (Seconds)† 54.48 + 16.36 57.62 –0.96

2 Time (Seconds)† 99.32 + 30.71 115.78 –2.68

Digit Span Total† 18 + 4.18 15.16 3.39*

Spatial Span Total† 17.68 + 3.31 15.44 3.38

COWAT Average† 14.11 + 3.04 11.66 4.03*

ANT Average† 17.40 + 3.92 14.98 3.08*

Zoo Map Test (ZMT)

Total Time 1§ 295.56 + 148.35 247.12 + 108.85 –1.31

Total Time 2 § 102.28 + 47.17 71.32 + 18.20 –3.06*

Rule Shift Cards

Time 1§ 31.12 + 8.44 22.20 + 3.88 –4.79*

Time 2§ 35.68 + 8.05 26.88 + 4.51 –4.76*

Stroop Test§ 51.20 + 14.94 51.32 + 16.07  0.03

Memory 

Auditory Verbal  
Learning Test

Total† 58.80 + 7.30 58.26 0.37

Immediate Recall† 12.28 + 1.98 12.82 –1.36

Delayed Recall † 13.16 + 1.59 12.91 0.78

Complex Figure Test

Copy Score† 34.88 + 1.50 35.47 1.96

Immediate Recall† 24.52 + 5.41 25.90 –1.28

Delayed Recall† 24.54 + 5.39 25.59 –0.97

Logical Memory

Immediate Recall† 31.36 + 4.65 36.84 –5.88*

Delayed Recall† 27.48 + 6.57 33.23 –4.37*

COWAT, Controlled oral word association test; ANT, Animal names, †Compared to normative data, using one-sam-
ple t-test, 

§
Compared with control group using Mann–Whitney U test, *significant at 0.01 level.

Correlation between 
Neurocognition and 
Metacognition in the 
Clinical Sample
Higher cognitive self-consciousness on 
the MCQ was associated with lower time 
on the Zoo map test (P = 0.009). In addi-
tion, a few other associations showed 
trends toward significance: cognitive 
self-consciousness with lower time 
on color trails 1 (P = 0.046) and higher 
scores on digit span (P = 0.047) and block 
design (P = 0.02), and MCQ negative 

beliefs about worry with higher time on 
rule shift cards 2 (P = 0.03) (Table 3).

Discussion
We aimed to examine neurocognition 
and metacognition in ADs and investi-
gate the relationship between the two. 
The study’s main findings are that indi-
viduals with ADs (relative to nonclinical 
comparison group) exhibit significantly 
poorer performance on neurocognitive 
measures (planning, set-shifting, and 
logical memory), poorer metacognitive 
awareness and regulation of cognition, 
and greater negative beliefs about worry. 

Neurocognitive and metacognitive vari-
ables were interrelated: greater cognitive 
self-consciousness was associated with 
better performance on planning.

With regard to neurocognition, the 
anxiety group demonstrated poorer 
planning than the comparison group, 
but only in low-demand conditions. 
Previous studies have also noted poorer 
performance on lower-level tasks, with 
preserved performance on higher-level 
tasks in panic disorder45 and OCD.46,47 
This has been linked to heightened 
performance monitoring, proposed as 
a transdiagnostic marker in anxiety.48 
Set-shifting reductions noted in our 
study were mainly on timed tasks, 
which may explain the inconsistencies 
observed across studies.7,45,49,50 This study 
found poorer memory relative to the 
comparison group on a story task but 
preserved memory for list-learning and 
complex figure tasks. These findings are 
corroborated by other studies.7,11,51–53 The 
discrepancies across memory tasks could 
be related to the varying task demands 
(story tasks have more densely packed 
information, whereas list-learning 
tasks provide multiple trials, facilitat-
ing rehearsal) but may also be impacted 
by metacognitive factors. For instance, 
the story task appears to trigger anxiety 
and metacognitive beliefs about own 
abilities (e.g., anxious patients often 
remarked, “It’s too much, I blanked out”); 
in contrast, list-learning tasks may reg-
ulate anxiety through habituation over 
multiple trials. The use of concurrent 
assessments of metacognition during 
neurocognitive tests may help empiri-
cally investigate these possibilities.54 

Interestingly, the anxiety group per-
formed better than the normative scores 
on tests of working memory (verbal and 
visual) as well as fluency (phonemic and 
categorical). This may have several expla-
nations. The mean age of the anxiety 
group was lower than that of the nor-
mative sample for the fluency tasks 
— younger age is known to be associated 
with better performance on tasks of atten-
tion, working memory,55,56 and verbal 
fluency.57–60 It is also possible that better 
scores in the anxiety group may converge 
with the improved attention control 
observed in GAD and attributed to meta-
cognitive re-allocation of attention.61 

In consensus with the literature 
in ADs,62–66 this study found greater  
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TABLE 2.

Performance Of Clinical And Comparison Groups On Metacognitive 
Variables.

Metacognitive Variable Comparison Group 
(n = 25)

Mean + SD/ Median 
(Q3 – Q1)

Clinical Group (n = 25) 
Mean + SD/

Median (Q3 – Q1)

Mann– Whitney
U/t

MCQ-30 Total 66.48 + 14.23 73.88 + 16.18 –1.72

Cog Conf§ 11 (15.5–9) 12 (15.5–10) 268.50

Pos Beliefs§ 12 (13–9) 9 (16–8) 282.50

Neg Beliefs 12.76 + 4.32 16.64 + 5.05 –2.92*

Cog SC 17.16 + 4.74 17.64 + 4.83 –0.35

Ctrl 12.84 + 4.02 14.60 + 5.00 –1.37

MARS Total§ 83.08 + 10.99 74.68 + 11.15 2.68*

MCQ-30, Metacognition questionnaire-30; Cog Conf, Cognitive confidence; Pos Beliefs, Positive beliefs about 
worry; Neg Beliefs, Negative beliefs about worry; Cog SC, Cognitive self-consciousness; Ctrl, Need to control 
thoughts; MARS, Metacognitive awareness and regulation Scale. 

§
Non-normally distributed variables, Mann–

Whitney U test reported, *significant at 0.01 level.

TABLE 3.

Correlation Between Neurocognition and Metacognition in the 
Clinical Sample.

Neuropsychological
Variable

MCQ
CogConf

MCQ
Pos

MCQ
CogSC

MCQ
Neg

MCQ
Ctrl

MCQ
Total

MARS
Total

Block Design Test –0.147 –0.232 0.455* 0.388 –0.030 0.200 –0.148

Color Trails

1 Time 0.158 0.062 –0.403* –0.197 –0.115 –0.162 0.192

2 Time 0.303 0.102 –0.389 0.152 0.007 –0.006 –0.022

Digit Span Total –0.107 –0.125 0.400* 0.279 –0.130 0.123 –0.313

Spatial Span Total –0.262 –0.132 0.366 0.259 –0.026 0.124 –0.136

COWAT Average –0.009 –0.386 –0.026 0.187 –0.306 –0.139 –0.174

ANT Average –0.049 –0.111 0.097 0.255 –0.160 0.061 –0.179

Zoo Map Test

Total Time 1 –0.082 –0.181 –0.509** –0.214 0.035 –0.225 0.078

Total Time 2 0.166 0.099 –0.285 –0.251 0.098 –0.095 0.130

Rule Shift Cards

Time 1 –0.251 –0.052 0.362 0.247 –0.015 0.162 –0.268

Time 2 –0.159 0.079 0.355 0.442* 0.132 0.343 –0.283

Stroop Effect 0.325 –0.006 0.202 0.222 0.283 0.345 –0.243

Auditory Verbal Learning Test

Total 0.106 –0.100 0.307 0.223 –0.039 0.193 –0.095

IR 0.102 0.086 0.263 0.349 0.188 0.392 –0.057

DR 0.261 –0.365 –0.021 0.181 0.016 0.070 0.028

Complex Figure Test

Copy Score –0.019 –0.054 0.097 –0.073 0.049 –0.003 –0.052

IR –0.227 0.031 –0.191 0.109 –0.249 –0.158 –0.128

DR –0.056 0.133 –0.142 0.291 –0.180 0.016 –0.248

Logical Memory

IR –0.297 –0.244 0.077 0.096 –0.114 –0.093 –0.096

DR –0.111 –0.188 0.200 0.265 0.023 0.131 –0.202

MCQ, Metacognition questionnaire; CogConf, Cognitive confidence; Pos, Positive beliefs about worry; CogSC, 
Cognitive self-consciousness; Neg, Negative beliefs about worry; Ctrl, Need for control; MARS, Metacognitive 
awareness and regulation scale; COWAT, Controlled oral word association test; ANT, Animal names. *significant 
at 0.05 level, **significant at 0.01 level.

negative beliefs about worry on MCQ. 
The MCQ scores our nonclinical sample 
obtained are largely comparable to a pre-
vious Indian study.25 Further, greater 
negative beliefs about worry on MCQ 
were correlated with set-shifting difficul-
ties in this study, corroborating previous 
findings in a mixed psychiatric and com-
munity sample.19

Cognitive self-consciousness (the 
tendency to observe one’s own cognitive 
processes) on MCQ was correlated 
with better performance on planning. 
Cognitive self-consciousness appears 
similar to the construct of metacognitive 
monitoring.20 Flavell observed that 
metacognitive monitoring might help 
facilitate cognitive performance in 
children or be unhelpful “if used in excess 
or nonselectively.” Our findings appear to 
illustrate the adaptive and maladaptive 
aspects of metacognitive monitoring. 
Adaptive metacognitive monitoring/
greater cognitive self-consciousness 
may have facilitated performance on 
planning, perhaps through better error 
detection, conflict resolution, attention 
allocation, and strategy selection.67 
The slower performance on the easier 
condition of planning (with preserved 
speed on the difficult condition) might 
indicate excessive cautiousness and 
“unhelpful” monitoring in easier 
conditions, as suggested by other 
authors.45,47 Such excessive, explicit 
performance monitoring has been 
shown to interfere with performance, 
particularly on automatized lower order 
tasks.48,68 Contrastingly, individuals 
with psychiatric disorders may also 
lack metacognitive awareness and 
regulation of task performance. For 
instance, poorer metacognitive 
awareness of attentional abilities has 
been demonstrated in individuals with 
Attention Deficit Hyperactivity Disorder 
(ADHD), in the form of a discrepancy 
between objective neurocognitive 
assessments and self-evaluation of 
performance.69 Other research has 
shown that individuals with depression, 
OCD, and schizophrenia report greater 
negative momentary influences and 
fear about test outcomes during 
neurocognitive test performance12–15 —it 
has been emphasized that such factors 
must not be merely considered “noise” 
but may provide important insights  
into neurocognitive impairments.70  
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Such influences may be reported to 
a greater extent by individuals with 
psychiatric disorders, as they may be 
unable to metacognitively regulate 
the impact of these factors on task 
performance; nevertheless, the 
“metacognitive” aspect of such factors has 
not received much attention. In contrast, 
research on nonclinical populations 
has indicated the metacognitive impact 
of anxiety, stereotype threat, and 
ruminations on task performance.22,24,71 
In line with the above findings,12–15,69 
this study also provides evidence for 
poorer metacognitive awareness and 
regulation in ADs and a new quantitative 
measure, the MARS. The development 
of the MARS represents an important 
step in the empirical investigation of 
metacognition in relation to cognitive 
abilities. However, further investigation 
of the psychometric properties of MARS 
is pending.

The small samples limit the present 
findings. Although the sample size was 
originally estimated based on availabil-
ity, posthoc power analysis of set-shifting 
(a variable implicated in previous studies 
as well as statistically significant in 
this study) indicates that a sample of 
16 in each group would be sufficient to 
detect a significant difference between 
the two groups at 95% power. While the 
heterogeneous clinical sample makes it 
difficult to rule out confounding factors, 
it contributes to the generalizability of 
findings and is in line with transdiag-
nostic approaches to anxiety—multiple 
cooccurring ADs being closely represen-
tative of the population. Consideration 
of a continuum of anxiety among healthy 
and clinical participants might have 
enhanced generalizability. The severity 
of anxiety and depression and ongoing 
treatment (pharmacotherapy, psycho-
therapy, or both) may have affected 
neurocognitive and metacognitive find-
ings. Other medical comorbidities (apart 
from neurological conditions, which 
were excluded) were not documented 
and may also have affected neurocogni-
tive performance. Considering the large 
number of variables and associations 
studied, employing a Bonferroni cor-
rection may have reduced the chances 
of a Type I error. However, differences 
between the clinical and comparison 
groups on neurocognitive variables have 
been considered at a more conservative 

0.01 level. Comparison with normative 
data was not possible for all the neuro-
cognitive assessments. Hence, a matched 
nonclinical comparison group was used 
for some tests; a uniform comparison 
group might have been ideal. Lastly, the 
newly developed MARS was utilized 
in this study since there were no other 
existing tools. However, further research 
is needed on its psychometric properties.

Conclusions 
This study found neurocognitive diffi-
culties, dysfunctional metacognition, 
and reduced metacognitive awareness 
and regulation in individuals with AD, 
compared to a nonclinical comparison 
group. Our findings also suggest that 
certain metacognitive variables are 
linked to better neurocognitive perfor-
mance, which may have implications for 
interventions. The study provides evi-
dence for the inter-relationship between 
neurocognitive and metacognitive vari-
ables, which may explain the puzzling 
inconsistencies in cognitive performance 
found within subjects and across studies. 
Consideration of the neurocognitive and 
metacognitive deficits in ADs may have 
potential implications for designing 
novel cognitive interventions or modify-
ing existing ones. 
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